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THE ADVENT OF THE DIRECTED~ENERGY WEAPON

The task of maintaining minimum order, understood as freedom both
from severe deprivations by unauthorized coercion and violence and
from expectations of such deprivations, has long been recognized as
one of the most difficult and frustrating problems of mankind. The
newly acquired access to space under conditions of a highly disunited
world arena and the existence of apocalyptic weapons of mass destruc-
tion can only magnify the already formidable difficulties of this
problem. Man's penetration into space has not only immensely expanded
the area of human interaction, transforming the earth arena into the
earth~space arena, but has also in parallel evolution brought about
the development of many new instruments of violence which greatly
aggravate both the threats to minimum order and the difficulties in
establishment of appropriate techniques for its maintenance. Recent
technological developments ... have brought any target in the earth
arena within quick reach of unbelievably destructive means of violence.

McDougal, Lasswell, and Vlasic1

An intense arms competition between the two superpowers, the Soviet

Union and the United States, has been the preeminent challenge to the

maintenance of minimum public order since the close of World War II. Through

both bilateral arms control negotiations between the superpowers and a

variety of related multilateral agreements involving additional state

participants, the minimum public order system may recently have been

strengthened. Premised upon the assumption that minimum public order is
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enhanced if strategically significant instruments of coercion are contrblled,
these initiatives have sought to prohibit or limit arms through restraints

upon the size, type, use and even areas of deployment of major weapons systems.
These initiétives have assumed that such restraints serve the minimum public
order by reducing incentives to compete in research, development and production
of advaﬁced weapons of mass destruction.

While these efforts have provided at least a minimal restraint on the
existing instruments of mass destruction, they have not served particularly well
to discourage overall arms competition between major participant states.
Evidence is mounting that the specter of a terrifying new mode of warfare
designed to function in an expanded earth-space arena hés arisen on the
technological horizon. Although much of the available information on this new
mode of warfare is subject to strict government classification, an increasing
quantity of unofficial, technical and scientific literature is piercing the
veil of secrecy surrounding'tﬁe development of such "Star Wars" weaponry as
high-energy lasers, particle-beam death rays, plasma jets and antisatellite
interceptors.‘2

The inventory of weapénry under development includes an extensive variety

of futuristic devices, some of which may soon exhibit the potential to shatter

the strategic equilibrium between the principal powers. Some of the technological

innovations which evenbnow pose an imminent and fundamental challenge to the
continued maintenance of minimum public order are classified under the generic
heading of "directed-energy weapons."3 To assess a few of the more signifi-
cant juridical implications arising from the advent of directed-energy weapons,
it is useful at the offset to consider the circumstances which surrounded their
discovery and early development.

An application of pertinent international law to these devices requires



at minimum a broad general understanding of their technical capabilities,
characteristics, limitations and probable military impact. A sufficient
resource : of unofficial technical literature is now available to permit this

preliminary survey of the directed-energy weapon.

A. The High-Energy Laser

1. Research and Development

A means of directed-energy propagation which has received broad recog-
nition in recent years is the process referred to as "light amplification by

stimulated emissions of radiation,"

commonly known by its acronym, 'laser."

As a result of quantum physics research during the 1950's, it was discovered
that a beam of intensely concentrated and directed light had a variety of useful
applications in both science and industry. Peaceful applications of the laser
developed through early research included precision measurement, surgery,
communications, computation, manufacturing and construction.4 These peaceful
applications of the laser as well as a limited number of tactical military

uses developed for 'it, including precision guided ''smart bombs'" employed in

the later years of the Vietnam conflict, used relatively low intensity 1igﬁt.

As basic research continued to probe this new form of energy propagation,
it became increasing apparent that lasers of greatly increased intensity had
significant military potential and were particularly efficient in the near
vacuum of outer space.5 Both superpowers demonstrated an early interest in
the high-energy laser's military potentialities and initiated significant
research and development programs. In a 1966 United States Air Force test
conducted at Kirkland Air Force Base, New Mexico, the potential destructive
force of the high-energy laser was impressively demonstrated by using a beam

to incinerate a hole in firebrick in as little as five seconds. By the late



1960's,the U.S. Department of Defense had been persuaded of the high—enérgy
laser's overwhelming weapons potential.7 In Fiscal Year 1968, Congress appro-
priated $8 million for a program of basic research and development. By Fiscal
Year 1973, research and development funding levels had increased tenfold to
$85 million.8

During this early period, each of the three U.S. military services imple-
mented its own research and development program specially tailored to the
respective organization's particular mission. While the Army experimented with
the concept of a land-based electric discharge laser (EDL), the Navy pursued
basic research into chemical lasers for possible shipboard use in antiaircraft
or antimissile defense. The initial Air Force research‘program concentrated on
yet a third concept, the gas dynamic laser (GDL) which it was hoped might prove
effective in such military applications as heavy bomber defense.9 Additional
research with its principal focus upon more advanced outer space applications
was coordinated by the Defense Department'é Advanced Research Projects Agency
(ARPA), an organization typically tasked by the DoD with higher risk defense
research and development programs.

While United States high-energy laser research and development programs
expanded rapidly in the late 1960's and-early 1970's, the Soviets pursued a
similarly ambitious effort. In 1974, the Central Intelligence Agency estimated
that the Soviets were spending approximately the equivalent of a billion dollars
a year for high-energy laser research and development.10 Available assessments
of Soviet laser research vary considerably an& are no doubt subject to sometimes
unreliable intelligence estimates. Nevertheless, there are strong indications
the Soviet Union has a keen interest in developing a space warfare capability.
In this connection, the Soviets are thought to be pursuing an active high-energy

laser weapons research and development program.




Evidence is increasing that this competitive research and development
thrust may soon produce operational weaponry with devastating potential. Accord-
ing to one report, the Soviét Union was prepared in early 1978 to commence testing
a series of hydrogen fluoride high-energy laser weabons at its Sary Shagan
facility near the Chinese border. The Sary Shagan facility is considered by
some intelligence experts as a principal location for Soviet antiballistic
missile re§earch. A number of new facilitites observed at the site are believed
indicative of Soviet aims to develop high-energy lasers or other directed-energy
weapons possibly using a particle-beam or microwave radiation.12 High-energy
laser tests at the Sary Shagan site are believed to be part of the overall
Soviet program to develop an effective means of incapacitating or destroying the
critical outer space resources ::iof - adversaries. Such a capability would be
strategically important in the event of any future war.13 Possibly corroborat-
ing evidence of Soviet advances in this area may be inferred from reports
indicating that some U.S. experts believe a recent Soviet rocket launch series
actually tested space vehicles designed to carry laser weapons.

The United States is clearly taking Soviet research and development efforts
seriously. A large ﬁumber of U.S. aerospace and technical companies are now
under contract to the D;partmen; of Defense to improve satellite 'survivability"
and develop defenses against attacks from lasers or antisatellite interceptor
vehicles. The Perkin-Elmer organization is developing a satellite optical
sensor known as the "Laser Radiation Receiver" (LRR) for use in the detection and
classification of overt radiation aimed at disrupting sensitive satellites.
Aerojet Electro Systems is under contract to research and develop measures to
counteract laser jamming of space vehicles. The TRW Corpofation's Defense and
Space Systems Group is using simulation testing to investigate satellite vulner-

ability to laser attack. Science Applications Incorporated of La Jolla, California,




is reportedly engaged in evaluating laser countermeasures. These and other
government contracts are a clear indication that the United States Government
regards the potential for the eventual deployment and possible use of laser

15
weaponry as real.

There is also mounting evidence that the United States programs, while
continuing to focus on fundamental technological problems, have succeeded in
developing at least experimental high-energy laser weapons. Although these
devices are not prototype weapons per se, they do demonstrate the potentiél
application of this new technology to defense missions.16 The U.S. Army has
developed a mobile test unit (MTU) which employé an Avco-built electric discharge
carbon-dioxide laser installed in a LVITP-7 Marine Corps amphibious-~landing tracked
vehicle. The MTU underwent tests as early as 1975 at the Redstone Arsenal
Missile Test Range to check both reliability in rough simulated battlefield
terrain as well as specific high-energy laser (HEL) target tracking efficiency.1
The Army has also puréued research and development of a helicopter mounted
laser weapon . (HEMLAW) aﬁd”certain infantry laser devices (INLAW).la Additionally,
the Army carries bn-résearch into laser vulnerability.

Another indication of the relatively advanced stage of U.S. experimental
laser weapon research is the U.S. Air Force's Airborne Laser Laboratory (ALL).
The ALL eﬁploys a Boeing KC-135 jet aircraft as a platform for an experimental
gas-dynamic laser. Although the ALL was never intended as a prot;type for
an operational weapons system, its GDL device has been fired in flight for
periods of'from twenty to thirty seconds. Such tests demonstrate at least the
potential for carrying directed-energy weapons aloft as antiaircraft or anti-
missile bomber defense systems. As of 1975, the Airbofne Laser Laboratory
was considered the.most advanced of the military testbed facilitiesj.l

While there is as yet no official indication of the U.S. Navy actually

installing a high-energy laser or HEL on board a vessel, disclosures have



suggested that a fleet defense test weapon is under development in cooperation
with TRW and other defense contractors. Recent success in developing an
efficient chemical laser has been the impetus for funding the construction of
the Navy's sophisticated "Baseline Demonstration Laser" (BDL).20 The Navy
s&stem is reported to employ a deuterium fluoride chemical laser. A number of
additional related programs are also underway to study ocean propagation, anti-
ship missile defense and related areas of HEL research.

Esgimates suggest that by thé end of the current decade, the United
States will have spen¢ approximately three-quarters of a billion dollars on
research and development of the HEL.22 The ultimate question facing decision-
makers concerned with eventual acquisition of these devices will probably hinge
on factors related to cosf effectiveness, military strategy and policy. To
appreciate some of these key factors, including the central policy question

bf the legality of such weapons, it is important to consider the known capabil-

ities, characteristics and limitations of the HEL as an instrument of coercion.

2. HEL Characteristics and Capabilities

The official secrecy surrounding government sponsoréd research into
high-energy lasers makes an appraisal of their probable characteristics and
capabilities difficult. Because of both this government classification and the
fact the HEL is new to weapons development, some level of extrapolation is
necessary in discussing prospective systems. It is certain however, that a
number of different types of high-energy lasers are considered to exhibit
weapons potential. While this study will tend to generalize as to the overall
concept of a HEL, it is useful to understand that to some extent, the character-

istics, capabilities and even limitations of this category of directed-energy




weapon may depend upon its particular features or the means by which it
propagates its beam.

One of the prominently mentioned systems used in propagation of
destructive laser energy is the "eximer laser.'"  The eximer laser generates
its beam by use of’electrically excited rare gas halogen (RGH) or altérnatively,
some other rare gas. This.particularf system emits laser beam energy in
the visible and ultraviolet partsof the spectrum. Eximer beams can direct
considerable force at a target and are considered strong possibilities for
ground-based use against hostile satellites. A principal attribute of the
eximer laser is its relatively small optical system.23 Some alternative
laser systems are hampered by cumbersome optical components.

One of the first systems developed in the U.S. program was the gas
dynamic laser (GDL). Early model gas dynamic lasers used carbon dioxide as
an operative gas heating it to high temperatures and causing it to expand.
The carbon dioxide was then cooled by supersonic passage through nozzles with the
resultant high energy being given off in a continuous wave through a mirror
cavity.24 Although it was initially thought that the GDL system might prove
promising, subsequent research indicates it has definite drawbacks. The system
requires substantial amounts of fuel or power and also must be fed with expend-
ablé lasing gases.25 In addition, there are problems in heating the working gas.
As noted, the U.S. Air Force ALL testbed fécility employs a GDL system. The
most likely applications for the GDL are in permanent ground-based weapons,
aboard ships or possibly on large bombers. In view of its consumption of
resources, it islless attractive for use on board spacecraft. Moreover, where
light, mobile military vehicles are required, the GDL system is too demanding
of both resources aﬁd limited épace to be an efficient weapon.

In addition to these systems, the United States is intent on further

investigating the possibility of a an efficient electric discharge laser (EDL).




The EDL possesses the advantage of being able to propagate energy employing
either continuous wave or successive pulses. It also has the advantage of
relative simplicity when compared with alternative lasing systems. This system
transmits a shorter waveiength beam which authorities report physically permits
more efficient propagation and focusing.26 The principal disadvantage of the
EDL devices developed to date is their voracious appetite for electric power
which is not easily provided on board mobile military vehicles or platforms.
Because of its characteristics, the EDL system is most'likely to find applica-
tions on board 1argér military vehicles such as ships and heavy bombers or in
permanent land-based facilities. Some effort is being made to develop more
efficient generators, capacitors and other electrical power equipment. If this
effort is successful, the potential military,applications of the EDL could increase
greatly.

The most promising’éf all high-energy laser systems now under develop-~
ment is the chemical laser. Considerably more complex than some of the alterna-
tive systems, the chemical laser uses chemical reactions to achieve powef
outputs. This system can propagate its directed-energy through hydrogen
fluoride or a varieﬁy of other substances which generate a beam with little
external electrical resource demand.27 Chemical lasers have been ;developed
which produce pulses of 200 billion watts for 20—billionfhs of a second. Such
forces are sufficient, even in a short pulse, to vaporize metal and produce
destructive shock waves in the target.28 These systems operate at shorter
wavelengths (2.6 to 5 microns) than alternative systems, a technical feature
which reduces atmospheric attenuation and increases thermal damage effects to
the target.

The principal drawback to present generation chemical lasers is that they

may require hard-to-handle chemical reactants which may prove corrosive or
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dangerous to combat personnel. Nevertheless, chemical laser beams can be

more intensely focused for any given size optics, show good atmospheric-propa—
gation characteristics and can be generated from smaller, lighter, more mobile
components.f.zg The Eharacteristics and capabilities of the chemical laser
make it a probable choice for an extensive variety of mobile weapons applications
including aboard spaceborne systems.

These and other laser propagation systems under development exhibit a
number of distinctive operational features. Conventional and éven sophisticated
nuclear or thermonuclear weapons systems often require considerable personnel
resources for their operation. Combat personqel may be required in such processes
as loading, maneuvering, target selection or analysis and execution of the
actual firing orders. In contraét, it is probable that advanced laser weaponry
will be employed tp its best advantage when used in a fully automated, computer
guided mode. Threat analysis, target selection or prioritization and the
decision to fire may all be programmed into an integrated weapons system. This
may be particularly true if the weapon's principal mission is one of limited
deterrence or response to a preceding act of aggression. ‘

While the probable automation of laser devices will significantly reduce
the analysis and response time which results from human deéision-making, the
 laser system itself will effectively eliminate the usual payload delivery time
factor through direct transmission of its coercive force to the target at the
speed of'light.SO Whereas conventional explosive devices, chemical and
bacteriological agents and even nuclear or thermonuclear warheads achieve their
effect by means of a delivery system which necessarily requires a lapse of time
between the decision to attack and the arrival of the coercive force on target,

the high-energy laser continuous wave or pulse is instantaneously beamed to the

target in the form of pure energy, a concept completely unique to warfare.
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The fact that such a weapon fires no mass also méans it requires no heavy or
sophisticated adjustment méchanisms to compensate for inertia.31 The zero
time-to-target characteristic may also have the effect of preventing the target
under attack from taking defensive action. It may be possible for a directed-
energy attack to be perpetrated without giving an adversary target the opportunity

to shield itself, take evasive action or launch a defensive counterattack from

the same point.

YeE another important characteristic of the high-energy laser is its
precision controlled targeting capabilities. Using a measured burst of focused
energy, it may eventually be possible to precisely and discriminately aim the
coercive férce against‘only the selected objective.32 However, the technical
literature admits that present generation experimental lasers may create most
undesirable ancillary injury. The ﬁ.S. Navy in developing its Baseiine
Demonstration Laser expressed concern that injury might occur to personnel on
board friendly ships'and”aircraft in the vicinity of the powerful chemical lasing
device. The firiné of powerful laser systems can cause both cornea damage to
_the eyes and other forms of personal injury in zones outside the selected target
zone itself.33 . Although this problem may be solved by friendly personnel
wearing special goggles to attenuate the HEL radiation to sgfe levels, such
solution may be ineffective if the 1asef is used in the vicinity 6f ﬁoncom¥
batants not similarly equipped.

Relatively little information has been publicly disclosed describing
the specific destructive effects of the high-energy laser beam on various
targets. What is known, however, is that direct destruction occurs when the
intense light creates a thermal reaction in the target. This brings on melting,

incineration or vaporization of the objective depending upon exact composition of

the target and the intensity of emergy transmitted. Destruction may also result
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from the creation of shock waves in the target.34 | In addition to these effects,
the HEL may cause secondary destructive reactions to occur. A plasma which is
sometimes created when a high intensity beam vaporizes metal may itself generate
destructive X-ray radiation. Such X-ray radiation will under certain circum-~
stances produce étructural damage to delicate spacecraft or aircraft components.3
Presumably, excessive amounts of such X-ray radiation absorbed by the human‘body
would also result in significant personal injury.

In addition to the potential for eye damage and typical burns which result
from the.HEL being used agaihsp'personnel targets, other personal injury may:occur.
The body wiil also sustain personal injury resulting from the shock effects often
generated by a laser wéapon. In addition, pressure injuries may result as well
"aé special effécts td particular tissues. The HEL is also thought to have
somewhat unusual effects upon the body's blood chemistry.36 In general,buse
of an HEL weapon againét”personnel will tend to produce substantial personal
injury much of which will be extfemely painful if not lethal.

At least two characteristics of the HEL beam destruction are particularly
unique and bear mention for purposes of assessing the overall legality of these
new systems. Firsé, the laser's thermal and shock effects on particular targets
and individual target components is apt to vary considerably with wavelength
of the beam, whether it is continuous or pulsed, the speed of the target through
a medium and the chemical composition of the target. As a result of a seriés
of complex processes which are setup when a beam strikes a particular target,
these various factors will greatly influence the type and extent of target
damage. For example, in the case of an aircraft, it is likely that aestructive
lasing would initially result in the vaporization of the plexiglass canopy.

This occurs because the canopy is made of a material which tends to ablate sooner

7
than the largely aluminum body of the aircraft superstructure itself.3
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A related but distinct characteristic affeéting laser destrugtion is the
variable impact of impulsive (shock) loading on a rapidly vaporizing taréet.
Shock waves are thought to be a counteraction to the "blow-off" of the cloud of
vaporized material which is generated when the laser pulse hits the target causing
the onset of thermal destruction. Whether these shock waves are created and the
degree of their intensity in turn is a function of many of the same factors which
determine the laser's thermal effects on the target.38 Hence, the creation of
 shock destruction in ;he target may, as in the case of thermal damage, be é
somewhat controllable function of such variables as beam intensity, wavelength
and target composition.

Initial tests have demonstrated that in general, impulse waves transmitted
to easily ablated materials such as plexiglassland lucite may cause 100 times the
shock potential experienced in materials such as aluminum and titanium. The
import of this phenomenon is that lasers may produce destructive effects on their
targets in ways which are subject to great variation depending upon particular
circumstances. In the case of an aircraft, this phenomenon would probably bring
initial disabling damage about through canopy shattering. Such circumstance
would subject the c%ew to imploding debris and rapid depressurization. Disabling
damage to a surface vehicle, vessel or even spacecraft might occur instead
through direct thermal damage or in consquence of shock waves acting upon some
other vulnerable component. In other words, it should not automatically be
assumed that effects of a HEL weapon on one type of target will necessarily
match the effects on another. This could>be important if, for example,decision~
makers wished to avoid the use of HEL weapons against personnel. Although in
surface warfare, lasers could be expected to cause direct thermal and shock
injury to ground troops, personnel in aircraft would probably be disabled by
indirect effects brought on by antiaircraft lasing. At such time as decision-

- makers consider possible limitations on the use of the HEL weapons, many of these
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complex effects and interrelationships will have to be studied carefully.

3. Limitations and Countermeasures

While the high-energy laser demonstrates substantial potential as a
destructive force, it is still subject to a number of important limitations.
These limitations are the result of a combination of basic phyéical phenomena,
technological barriers, environmental or meteorological conditions and probable
defensive countermeasures. A set of noteworthy limitations Stemmihg from
'physical phenomena and concomitant technological barriers is: currently the focus
of intensive research. These limitations are sometimes classified under the
headings "propagation" or "attenuation."39
One aspect of the propagation or attenuation problem entails the

absorption of beam energy by water vapor and carbon dioxide in the atmosphere.

This problem is particularly troublesome in the lower atmosphere and, in

particular, in areas of great humidity such as over or near large bodies of
water. Other forms of absorption, scattering and beam spreading are induced by
particulate matter naturally suspended in the air and variations in the
refractive index along the laser beam's path resulting from density variatioms.
Researchers‘have also discovered a phenomenon known as ''thermal blooming"
which occurs when air in the beam's path is heated by radiation energy causing
a'change in the index of refraction and defocusing of the beam.41 Developers
. are probing yet another limitation characterized by a self-defeating plasma
created in the beam's path. This plasma is generated artificially by the electri-
cal breakdown of the air between the laser source and its target. The plasma
1absorbs the greater part of the laser's destructive energy and serves to
fshield the target.42 Plasma ﬁay also be generated when certain types of
‘materials within the target itself vaporize creating a protective reflective or

‘energy absorbing cloud. The resultant vaporized cloud tends to again reflect or
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;absorb the greater part of the laser's energy defeating the beam's impact on
1the target.

: Propagation or attenuation problems are amplified by ambient meteorologi-
;bal or environmental conditions such as fog, rain, snow, clouds or even common
tair pollution.43 These limitations have caused Philip J. Klass and other
1technica1 authorities to speculate that while the lasér may be ready for use

in the near-vacuum of outer space, it may be some years before it can be
efficiently employed in the denser parts of the earth's atmosphere. Skeptiés
point out that the limitations on laser propagation are such as to render it

too unreliable to be used as a source of air defehse or in any other capacity
in the traditional terrestrial theaters. They argue that no military commander
would want to depend upon any weapon which could only be efficiently ufiiized
in ideal weather or atmospheric conditions.44 If it is assumed that these
various terrestrial based limitations can not be overcome in the foreseeable
‘future, then the HEL skeptics may make a persuasive point. However,’there is
‘no contesting the fact that major participants continue their research and
development programs'into overcoming these various limitations. This
continued effort tends to suggest there must be some cause for optimism that

the most troublesome proBlems may eventually be overcome.

The high-energy laser also has certain limitations related less to the
physics of the beam and more to the operation of the weapon itself. At the
present time, many types of lasers still require more electrical power than can
be efficiently and economically generated on board a highly mobile'militéry
1vehicle or platform. Weapons developers could increase the size of the laser's
‘supportive platform to accommodate increased power generation equipment.
;However, by doing so they also tend to increase costs of construction and opera-

tion of the vehicular platform. Moreover, enlarged platforms tend to be
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' less maneuverable and more vulnerable to defensive counterattack. A closely
irelated problem which plagues some HEL systems is the nécessity for large,
| high-power optics. Critics also note that lasers will almost certainly
; demand more sophisticated precision pointing and tracking mechanisms if they
1 are to efficiently keep their beam locked-on to their targets long enough for
f thermal and shock destruction to occur.

One further physical drawback of the HEL weapon is the necessity that
it be operated in a line-of-sight with its target. Unless reflective inter-
’mediate supports are used, a laser weapon must be in a direct line-of-sight path
with its military objective. This particular %imitation tends to emphasizeqthe
defensive role of the high-energy laser over its potential offensive roles.
Since offensive weaponry carriers the attack: to the enemy, an attacker wishing
to use the high-energy laser as a weapon must deploy his device so that it
has a straight shot at the target. Obviously, such deployment and maneuvering
of the HEL device complicates the military mission and imposes additional
requiremeﬁts on the military planner.

Available defensive countermeasures also represent a limitation to the
HEL weaponry. Any éction by a defender which increases the attenuation could
be employed as a countermeasurei Within the earth's atmosphere, countermeasures
might include smoke screens generated by standard smoke generators.46 Potential
space targets could be surrounded with an artificial cloud of small aluminum
particles to reflect and disperse incoming HEL beams. Alternatively, these
potential target vehicles could be equipped with an outer skin made of highly
reflective material designed to redirect the beam energy. Potential targets can
also be "hardened" by making them of material which does not ablate easily and

by placing delicate components toward the less exposed interior of the vehicle.
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Development of these various countermeasures is advancing beyond the experimental
- stage. Authorities reveal that most;if not all, U.S. defense oriented navigation,
: reconnaissance, early-warning and communications satellites to be launched in

the next ten years will receive electrical power from internal nuclear sources

- or fuel cells vice the more vulnerable, exposed solar panels previously employed

to power space satellites.

A rrumber of less direct countermeasures “are also “:: prominently mentioned.
‘Decoy vehicles, particularly in space, could serve to confuse the potential laser
attacker, immeasurably complicating target acquisition and analysis. Certain
'potential targets could also be made more manueverable and be programmed to
take evasive action when under laser attack. In the instances of essential
military resource satellite systems, it has been suggested that a latent redund-
ancy be created by launching so-called '"dark satellites" which could not be
easily tracked and which would remain essentially hidden in orbital space zones
until activated by a coded command from a possessor participant.48 | Proponents
of these clandestine space resources argue dark satellites would be immune from
attack until such time as the HEL equipped attacker became aware of their exist-
ence and could get a fix on precise coordinates for purposes of targeting.
Without question these various limitations and potential countermeasures
represent significant barriers to the production, deployment and possible use
of the HEL weaponry. Nevertheless, significant progress has already been made
to resolve many of the technological and apparent physical barriers. Many
kexperts in the field are convinced that most of these drawbacks will eventually
kbe overcome by participant developers. Defense systems authority William J.
Beane, while admitting formidable technological limitations exist, nevertheless

contends that if the past decade is any indication, the principal problems
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standing in the way of an operational HEL system will be successfully overcome.
Beane concludes an analysis of the strategic implications of the high-energy
laser in these words:
To be sure, there is no certainty at this time as to when a

breakthrough will be made on the feasibility and practical use

of a high-energy laser. Nor is it possible to predict what effect

it may have on existing strategic weapons systems. But few will

deny that the solutions to the problems will be met, and that its

impact will be tremendous on the international community. One

can easily forget that less than twenty years ago only a few

years before the first ballistic missile submarine was deployed

in November 1960-technically competent people deemed the Navy's

Polaris weapon system impossible. The forging of this new, revo-

lutionary technological instrument may well hasten the transi-
tion from the Nuclear Era to the Laser Age.49

The ongoing U.S. Defense Department program to improve space vehicle
survivability against high-energy laser and other forms of antisatellite attack
provides tangible evideﬁce in support of Beane's contention.50 It is
unlikely that this substantiél defense effort would be made if military and
intelligence planners did not consider the laser a credible threat to U.S..
space resources. Additional evidence which strongly suggests that limitations
are not viewed as an immutable barrier to eventual operational weaponry arises
from the fact that while the U.S. Defense Department's overall budget request
for HEL devices dropped by 10% to $150 million in figures submitted in early
Al977, ARPA's appropriation request for "space-based lasers and related technol-

ogy climbed 16% to $24.9 million from figures presented for the previous period.51

4. Strategic Implications

Despite its limitations, the laser's lethél capabilities are conducive
to a wide range of military applications. Beane's analysis catalogues a few
vof the more apparent applications:
| A listing of possible strategic uses of high-energy lasers would

read as follows: satellite destruction, blinding or defense;

burnout of space sensor systems; point defense (antiship missile
defense); detonation of nuclear warheads; disruption of radar and
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communications networks; range detection, bomb destruction or
defense; ICBM or SLBM missile defense either by destroying

the missile (second stage) while in flight or by damaging or
setting off the warhead in space. The results of laser research,
test and development to date suggest that such uses are to be
more ruled in than ruled out.52

Beane's inventory, while far from exhaustive, illustrates a few of the more
apparent military applications of the high-energy laser. As Beane notes,
the high-energy laser may eventually find its place in the surface and atmos-
pheric theaters. However, its first major challenge té the minimum world public
order system will almost certainly result from its introduction into the
functional orbital zones above the earth's atmosphere refefred to as '"mear-
earth space” or simply, "near space."5

Ground or seaborne lasers designed for use against targets in near space
as well as spaceborne lasers themselves may eventually have the capability to
provide a credible defense against major weapons delivery systems such as the
:ICBM, manned bomber or even cruise missile, An even more immediate impact
stems from the increasing dependence of the Soviet Union and the United States
upon sophisticated meteorological, navigational, early-warning, reconnaissance,
Fommunications and earth resources satellites. The development of a device
capable of rapid incapacitation or destruction of such essential space vehicles
raises a series of troubling questions as to the continued dependability and
stability of the existing strategic balance of power between the superpowers
and their allied blocs.v54

The potential efficiency and coercive capabilities of the high-energy

laser influenced William Beane to cite from authority James Canan's The

i
H

Superwarriors, The Fantastic World of Pentagon Superweapons in making this

observation:
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Like the atom bomb, the high energy laser has the potential of
producing a revolutionary change in weapon systems that could
alter prevailing concepts and tactics of warfare. When perfected,
the high-energy laser could abruptly 'upset the balance of today's
offensive and defensive tactical and strategic weapons, supersed-
ing all of them as the penultimate defender and destroyer, capable
of turning men into messes of mush, their machines into molten

\i
metal. 55

With particular reference to the polipical impaét of the spaceborne HEL on
world community perceptions, George H. Heilmeiser, Director of the U.S.Defense
Department‘s Advanced Research Projects Agency (ARPA), testified before the
House Armed Services Committee in early 1977: "It is my belief that the high-
energy laser in space could represent a Sputnik like event - a technical
échievement which could influence.the perceptions of foreign countries as to who
is the‘leader in defense-related technology."-56 Even more recently, statements
submitted to the 95th Congress pursuant to the Arms Control and Disarmament Act
observed: "There is little doubt that laser weapon development is considered
to be an area of military technology having both'high priorit? and prestige
§alue in both the Soviet Union and the United States."57
In short, it is clear that the advent of high-energy laser weapons
capable of operating in or through the near space theater will greatly enhance
the possessing participant's technological resources thereby increasing its
bases of power. Moreover, possession of HEL weaponry may well serve to
enhance the apparent military prowess of participant states. The increase
of these participant bases of power may in turn increase the expectations and
perceptions of strategy or policy optioqs available to “state: decision-makers.
These new weapons may also precipitate certain changes in the minimum world
public order system through the modification of existing claims and counter-
glaims. The high—eqergy laser will almost certainly give rise to new sets of

claims particularly oriented toward coercion in the earth-space arena’
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B. The Particle-Beam Weapon

1. Research and Development

Another type of directed-energy weapon is the category classified as a
"particle-beam weapon't also referred to by some sources as an "atomic death
ray," a "heat ray," the 'charged-particle beam" or simply by its acronym "PBW."
Until very recently, information relating to the particle-beam weapon was
almost completely limited to highly selected participant elites in the scienti-
fic, defense and intelligence communities. Whether the PBW is technically
feasible within the immediate future and to what extent one or both superpowers
are engaged in research and development has been until recent months a matter of

o . . . 5 .
great controversy in U.S. defense and intelligence circles. ? It is not the
purpose of this study to attribute credibility to either of the major positions
taken in this strafegic ' debate. What is important however, is that most
experts agree the particle-beam weapon, like its counterpart the high-energy
laser, remains a distinct technical possibility in the not too distant future.
Even those skeptical of claims that the PBW is operationally imminent in the
Soviet Union,acknowledge development of the device is just a matter of time.

A general description of the PBW category of directed-energy device is
provided in the Fiscal Year 1979 Arms Control Impact Statements as follows:

The term particle beam weapon (PBW) refers to a range of concepts

for devices using directed beams of charged or neutral particles at
high energies as projectiles to inflict damage. The particles in
question can be electrons, protons, heavy ions, or neutrons. Parti-
cle beams are produced either in circular or linear accelerators or
combination of the two types. Moreover, particle beams can be stored
in circular rings and releasal for specialized applications such as
PBW. Particle beam weapons can also be designed using lasers; these

would use highly intense, coherent light sources to develop a reduced
density channel to enhance particle beam propagation.61
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Particle-beam weapons of this description are subject to considerable variation
depending upon the operational mission, the type of beam to be projected and
the source of electrical power. However, based on current'speculation, it

is possible to describe some of the more important comﬁonents of one variety

of particle-beam weapon, the so-called '"charged-particle beam" or "CPB."

The considerable power requirements necessary for the system would be
generated by a component employing the use of either conventional or nuclear
explosives to create a plasma. The plasma is then converted into electricity.
Alternatively, banks of six to eight large jet engines might be employed to
generate required electriéal power. The electrical power generated by one of
ihese means would then be stored and reemitted by a bank of capacitors and
transformers to operate a beam accelerator. This unit, at least in the case of
a charged-particle beam, would send waves of electrons (cyclotron eigenmodes)
down its length where small groups of protons would be added. Finally, in
initial test models, a hydrogen cooled "drift tube" could be employed to test
propagation and the destructive power of the proton enriched waves created
in the accelerator unit.62 An operational weapon would eliminate the drift
tube, replacing it with an aiming-tracking mechanism for directing the beam.
Such an éiming—tracking mechanism might use magnetic forces to direct the
beam from the barrel of the accélerator to the selected target.

According to retired Major General George J. Keegan, former head of U.S,
Air Force intelligence activities, the Soviet Union has conducted intensive
and costly research for at least ten years to develop an operational CPB capable
of directing a powerful beam of particles at enemy missile warheads and orbit-
ing space vehicles.63 The Soviet program is thought to be particularly concen-
trating on the charged form of particle-beam weapon, to wit, the 'CPB."

t
&




L —23-

As evidence of the alleged Soviet CPB program, General Keegan claims
that a U.S. Air Force/TRW Block 647 defense support system early-warning satel-
lite equipped with scanning radiation detectors and infrared sensors has detected
evidence on seven occasions éince November 1975 which would tend,po indicate that
charged-particle beam tests were conducted at a high security Soviet nuclear
research facility 35 miles south of Semipalatinsk in the Republic of Kazakhstan.
According to General Keegan, satellite sensors detected large amounts of
gaseous h;drogen with traces of tritium in the upper atmosphere on these

occasions. General Keegan and those who support his view contend that these

substances would be expected biproducts of charged-particle beam testing. They

argue that large amounts of liquid hydrogen are probably being used by the Soviets

as the medium which cushiops the controlled detonation of small nuclear bombs
employed to create an electricity generating plasma. Moreover, the CPB propo-
nents argue that considerable amounts of liquid hydrogen would be necessary to
éryogenically cool the dfift tubes used to test the beam. The tritium detected
is thought to be a residue from the actual nuclear explosion of the generator
itself.64

General Keegan claims reconnaissance satellite photographs evidence a
variety of impressive underground and surface facilities located inside a
high security area within the Sémipalatinsk test site itself, The observed
facilities include one and possibly two steel spheres measuring approximately
eighteen meters in diameter which have been sunk into granite caverns. Keegan
believes these spheres are necessary to capture and store energy from nuclear
explosions or pulse power generators. A large reinforced concrete building
measuring 200 by 700 feet is thought to house associated support equipment.65

As still further evidence of the alleged Soviet thrust to develop a CPB, General

Keegan claims that the TRW early-warning satellite stationed over the Indian
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Ocean monitored a test conducted in an area of natural dome formations at
Azgir in Kazakhstan near the Caspian Séa in late 1976. He contends that the
Azgir test site is under the direct control of the Soviet National Air Defense
Force, the PVO Strany. He believes the PVO Strany is developing a new, far
more powerful fusion-pulsed magnetohydrodynamic generator at this site to power
the Soviet charged-particle beam itself.66

Aviation Week and Space Technology writer Clarence Robinson, in support
of the Keegan claims, asserts that the Soviets have already committed the
equivalent of $3vbillion to their particle-beam weapons development program,
$500,000 of which is invested in the Semipalatinsk test site alone. Robinson
argues intelligence information which suggests the CPB development program has
now been placed under the direct control of the PVO Strany, the branch of the
Soviet armed forces responsible for antimissile and antiaircraft defense, may
indicate the Soviets are nearing the point of prodﬁcing an operational weapons
System.67 Robinson recounts in considerable detail what he considers to be a
most careful technical analysis by a group of young physicists-;ssembled by
General Keegan to independently gather and evaluate intelligence data on the
possibility of a Soviet CPB technological breakthrough. The physicists are
reported to have concurred with General Keegan that the Soviets might well
have achieved the series of technological breakthroughs essential to attaining
CPB operational capability in the near future. )

Evidence possibly corroborating these claims has been independently
released by Sweden's Defense Department. A report issued by Dr. Lars-Erik
De Geer of the National Defense Research Institute in Stockholm, notes radio-
isotopes which could not be attributed to any known source were detected on

five separate occasions, in late February, March, April, May and July of 1976,

R . 68
in the air over Sweden.- The report indicates that the: unexpected and
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‘unusual mixtures of isotopes were found to be Neptunium-239 and Molybdenum-99,
usually biproducts of atmospheric fallout from nuclear explosions. The
presence of these isotopes however, could not be attributed to any recorded
nuclear or thermonuclear tests conducted during these general periods of time.
’Through checks with nuclear generating and research facilities, Dr. De Geer was
fprther able to rule out the possibility of an accidental discharge from either
government or commercial research or reactor sites. Dr. De Géer speculates that
the isotopes could have been produced by tests using an explosive generator
to develop power. The power produced would in turn be used to drive an acceler-
ator producing the drive for a charged-particle beam.69

Although much of the controversy concerning the particle-beam weapon has
surrounded Soviet activities at the Azgir and Semipalatinsk sites, there is
at least some evidence of United States interest in a similar type of directed-
energy weapon. U.S. research and development into particle energy concepts has
been underway in connection with a variety of applications for about three
decades. Until recently, the principal use of the particle beams has been
research surrounding fundamental physics.70 Much of the research work has been
carried out on an unclassified basis with . extensive exchange of - informa-
tion between interested nations. Early applications of the particle-beam
concept have been in food sterilization, polymerization of plastics, radiography,
and cancer therapy. °

The initial U.S. interest in using particle beams as weapons related
devices developed during the 1950's when research focused on applying the concept
as a means of breeding fissionable materials for military purposes.71 At least
partly as a result of this research, it was suggested the particle-beam might
itself be eventually developed into an efficient weaﬁon. Perhaps the first

U.S. program to directly pursue the particle-beam as a potential weapon was

"Project Seesaw." Project Seesaw was funded through ARPA which, according to
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bne report, subsequently abandoned the PBW as impractical.72 Nevertﬁé-
less, there are strong indications research and development have continued in
a number of related areas.
As confirmed by the Fiscal Year 1979 Arms Control Impact Statements,

the Defense Advanced Research Projects Agency and all three branches of the
U.S. military services are exploring the potential of particle beam technology
for a variety of applications. In a heavily censored report on the U.S.
programs, the statement concerning directed-energy programs confirms a.difect
interest in the use of these devices in ballistic missile defense (BMD),
as a satellite-borne antisatellite weapon, for shipborng antimissile systems>and
finally for various airborne and spaceborne applications. Funding for
research and development programs for the three military services excluding
ARPA for 1979 is estimated at $12.7 million. >

- Probably the most costly and publicized research and development program
is the Navy's "Chair Heritage'" effort. The Navy sought $7.1 million in Fiscal
Year 1979 to continue work on the Chair Heritage and related PBW research.7
The Chair Heritage project is reportedly engaged in continued exploratory develop-
ment of beam weapons with an emphasis on accelerator research. A series of
experiments using a scaled down advanced tést accelerator unit will supposedly
be completed by the Navy in August 1978 allowing a transition to an advanced
developmental phase.75 The details and potential mission of the dhair Heritage
development device have not been made public. However, the 1979 - Impact Statement
suggests the Navy research program hopes to verify certain features of a system

by approximately 1982.76

! Related U.S. Government sponsored research is reportedly aimed at
perfecting an "auto-resonant accelerator." The auto-resonant accelerator when

fully developed would have the capability of generating low-cost, extremely
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intense beams of high-energy heavy particles. Austin Research Associates has
been funded to research means of directing energy the equivalent of pounds of

TNT at the speed of light to remotely located blast targets.77 While these

and other known U.S. Government programs are most probably still in the feasi- )
bility study and exploratory research stages, they nevertheless suggest a
significant commitment to the eventual development of a directed-energy weapon of

at least equal potential to the high-energy laser.

2. PBW Characteristics and Capabilities

The particle-beam weapon, whether it uses a directed stream of electrons,
protons, heavy ions or neutrons, wiil'probably exhibit many of the same
capabilities and characteristics of the proposed high-energy lasers. Like the
HEL, the PBW when developed will transmit force to its target at the speed of
light. A PBW, however,, transfers its energy at essentially 100 percent effici-
ency.78 A PBW could be repeatedly redirected and refired at the same or
varying targets within a short span of time. It is likely that this weapon
would be utilized in a semiautomatic or fully automatic mode employing the use
of sophisticated computers and tracking instruments to identify, prioritize, aim
and fire at potential targets. Accordingly, like its laser counterpart, the
particle-beam weapon when deployed may well be programmed so as to reduce or
eliminate human decision-making and provide for a minimal time ré;ponse against
all appropriate targets once the initial authorization to execute operations is
given. If employed in a defensive mode, even the initial order to fire may
be eliminated allowing the programmed PBW to respond to perceived hostile acts
directed against the possessor pérticipant or its resources.

The particle-beam weapon's destructive force can be distinguished

from that of the laser in a number of particulars. The HEL weapon's "




-28-~

destructive force can be substantially reduced or even eliminated altogether when
its beam is transmitted through the atmosphere because of physical, environmental,
meteorological or other conditions. However, attenuation, beam dispersion,
refraction, reflection and other adverse physical phenomena do not present a
problem for PBW pulses fired into or out of the atmosphere. The particle-beam
weapon may be employed regardless of cloud cover,; fog, rain, snow, suspended
particulate matter in the air or any of the other influences which tend to
diminish the impact of the high-energy laser beam.79 Theorists speculate that
whereas cloud cover, fog, snow, rain, reflective surfaces and artificial clouds
of metallic particles may serve to protect targets against laser attack, the
PBW could penetrate almost any known material or configuration causing intense
destruction.

Since high-energy lasers have been fired under laboratory and field

conditions, it is possible to assess their destructive effects on particular

targets. Unclassified information is not available however with regard to any
possible PBW tests. Any appraisal of this weapon's effect upon various types
of targets, personnel or materiel, is largely speculative. However, the

limited literature on the subject suggests target destruction may occur

through blast effects or shock waves created in the target.

3. Limitations and Countermeasures

While the PBW has fewer drawbacks than the high-energy laser, it is
nevertheless subject to limitations and defensive countermeasures. Assuming
the various developmental and physical barriers to constructing an operational
beam weapon can be successfully overcome, skeptics still point to the substan-
tial difficulties in scaling the device down to a size and weight which would

facilitate a cost-effective, mobile weapon. The requisite capacitor banks,
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transformers and power generation facilities even with today's relatively
advanced technology tend to be massive.82 If the PBW is to have more than
a ground-based defense mission, relatively mobile systems will have to be
designed. Since the PBW, like the HEL, is essentially a line-of-sight weapon,
such mobility would be critical in offensive military missions.

A second technical problem which will have to be overcome is the
propensity of the particle-beam to be deflected by the earth's magnetic field.83
Since the extent of this effect may be complex and difficult to predict,
weapons developers must pursue systems which either compensate for or ére not
adversely affected by these magnetic forces. Again there is some. reason to
believe that eventually,technological barriers in this area can be o&ercome.

Skeptics of the particle-~beam weapon argue that those who contend the
device would be useful in antiballistic missile and air defense systems ignor
the complexities of the particular military missions. Two critics of the claims
regarding alleged Soviet development of an operétional CPB assert that the
limited resolution capacity of conventional tracking radars added to beam bending
caused by the earth's magnetic field makes using this type of device for air or
missile defense "like trying to shoot at a bullet coming toward you on a foggy
day while your gun hand is shaking and the wind is blowing."84 Authority
Clarence Robinson counters thié argument by noting that it may be possible in

missile defense to use a shotgun-like, rapid beam firing sequence aimed at

relatively predictable ballistic missile transit lanes to interdict incoming
warheads.85

It appears at least some defensive countermeasures may be available against
the particle-beam weapons. Again the use of decoys may make targeting far more

difficult by greatly increasing the number of potential targets and complexity

of range-velocity problems. Alternatively, defenders may be able to use



"deflectors extended from potential targets" complicating or at least slowing
the actual task of target dgstruction.86 Another countermeasure showing some
potential is the use of nuclear explosives to'artificially ionize the atmos-
phere for the purpose of deflecting the attacking particle-beam. Even if

beam particles are neutral, the ionized and dispersed gas from the top of the
atmosphere could be blown up in the path of the beam by the force of the

87
nuclear device.

4. Strategic Implications

Despite major technical problems which most probably are still to be
overcome, it would be na&;e to rule out the possibility of PBW development.
Once effectively developed, the particle-beam weapon could prove at least as
effective against important strategic and tactical targets as the high-energy
laser while being hampered by fewer limitations. As in the case of the high-
energy laser, elimination or the threat of elimination of strategic delivery
systems can not help but influence participant expectations and perceptions. A
participant in exclusive possession of an operational PBW would enjoy a quantum
increase in its bases of power. Again, the entife fabric of the existing
strategic balance betweeﬁ the superpowers could be severely strained by the
advent of such a weapons system.

The potential PBW probably shows even greater promise as an efficient
weapon than the laser. The fact it can operate in terrestrial theaters or
in space with equal destructive effect obviously makes it attractive to military
planners searching for multipurpose, multi-theater weapons. The weapon's

reliability may be relatively constant through the entire earth-space arena;

whether in near space, terrestrial zones or a combination of the two. Once

b ey f w
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a mobile weapons system can be achieved, even the line-of-sight limitation of

the PBW will have been overcome allowing virtually unlimited mission capability.

Perhaps even more than the HEL, the PBW could prove a precise and controllable

weapon.

These features represent two clear advantages over most conventional

devices and existing weapons of mass destruction.

Noting the import of the particle-beam weapon to U.S. defense policy, one

aviation industry publication observed:

is
of

Senior U.S. scientists and engineers believe that this nation

on the verge of a heated debate over the strategic implications
charged-particle beam development in the Soviet Union and the U.S.
'That debate is just getting under way and it is likely to rival

the "fortress America Great Defense Debate" in 1952 involving Taft
(Sen. Robert A. Taft), the B-36 bomber and strategic defense poli-
tics,' one U.S. official said.88

One of

the more dramatic perceptions of the impact of the alleged Soviet

charged-particle beam upon the strategic balance between the two superpowers

is articulated in an Aviation Week and Space Technology editorial by Robert

Hotz:

There also is an element in the Pentagon that can visualize

the eventual Soviet deployment of the directed-energy beam
weapon as the end game of an intricate chess exercise that
began with the 1972 negotiation of the anti-ballistic missile
treaty, which effectively stopped not only U.S. deployment

of an anti-ICBM system but also most of its significant
ongoing research and development. The hypothesis for this
chess game, which ends in the early 1980's with the trium-
phant Soviet shout of 'check and mate,' involves the U.S.
finding its strategic deterrent ballistic missile force stripped
of any defensive system, with the Soviets using their anti-
ICBM directed-energy beam weapon to negate any U.S. retalia-
tion and a strong civil defense shield to minimize damage
from the few warheads that might penetrate.gg

While this foreboding perspective is perhaps recounted for maximum persuasive

impact on Hotz's readers, it nevertheless illustrates at least perceptions of

of strategic imbalance and instability which could result from the deployment




-32-

of a particle-beam weapon. It may well be that the perceptions of the body
politic and ruling elites in participant states as to their state's relative
security are at least as important as the actual balance of strategic power

itself(go
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ASSUMPTIONS, ISSUES AND METHODOLOGY

Some experts were of the opinion that, because the effects of
potential future weapons could have important humanitarian
implications, it was necessary to keep a close watch in order
to develop any prohibitions or limitations that might seem
necessary before the weapon in question had become widely
accepted. (sic)
Conference of Government Experts on the
Use of Certain Conventional Weapons 91
(Lucerne, Switzerland, 1974)

A. Fundamental Assumptions

The advent of first generation directed-energy weapons now appears
irrevocably imminent.‘ With destructive force of a character and mode not
previously experienced, the intréduction of directed-energy weapons is far more
than merely another notch upward in the arms race between the superpowers. So
unique are their qualities and so far reaching their impact upon participant
state strategies in the earth-space arena, that it is crucial to subject these
new instruments of warfare to thorough examination. It seems particularly
important that this examination be accomplished on a prospective basis rather
than after costly and politically entrenched decisions are made regarding
production, deployment and use of these new weapons systems.

| In pursuing an examination of directed-energy weapons, it is important

to identify certain fundamental assumptions, some of which may be retained

e Be i
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while others are disgarded to facilitate an analysis of maximum objectivity.
Initially, it is assumed that the world generally exists in a state which the
prominent international legal scholar Professor Myres McDougal refers to as a
"minimum public order" and from which it is disadvantageous to deviate except

in so far as such departure is in pursuit of an improved or optimum world public
order system. Professors McDougal, Lasswell and Vlasic perceive the minimum
public order in the earth-space arena in these terms:

The fundamental constitutional principle of minimum order, so
painfully and tentatively established for the earth arena in recent
times by the United Nations Charter and other authoritative expres-
sions, would thus appear no less indispensable, in all its detailed
nuances, in man's newer, expanding earth-space arena. Most compre-
hensively stated, this principle of minimum order embraces, it may
be recalled, both a negative policy of minimizing coercive changes
and a positive policy of promoting the shaping and sharing of values
by persuasion. In its negative formulations, the principle seeks
to prohibit any unilateral use of intense coercion by one community
against another as a deliberate instrument of special interest. In
its positive formulation, the principle seeks to promote that stabil-
ity in expectations of freedom from arbitrary coercions which is
indispensable to the fullest cooperative activity in the produc-
tion and distribution of values. For the better achievement of
this overriding objective of minimum order, whichever way it may

. be formulated, the general community seeks to establish further,
both that major coercion is made its monopoly for inclusive deci-
sion and that, even so controlled, major coercion is but seldom
applied, and then only in the most urgent common interest.92

Underlying the legal policy issues and claims analysis which follow: is
the assumption that the maintenance of minimum public order is a desirable
threshold objective for participants in the earth-space arena. It is
further assumed participants will pursue enhancement of exclusive, and occa-
sionally, inclusive, interests through institutions which reflect their expec-
tations and perceptions. Exclusive interests are taken to include the partici-
pant's interest in protecting its security, health, well-being and other values
from external attack as well as its desire to assert unilateral competence

. s . 93 ,
over at least its activities in the earth-space arena. Inclusive interests
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are considered to encompass the objective of minimization of unauthorized
violence or coercion between or among participants. Inclusive interests also
include the enhancement of shared competence over activities in the earth-space
arena as well as the promotion of change through peaceful, persuasive mechanisms?

An assumption is also made that legal policy issues should address,and the
claims analysis be considered in the context of,what has been termed the "earth-
space arena.' The earth-space arena is taken to include the three terrestrial
theaters of participant military activity: the land, the oceans and the atmosphere.
Additionally, this arena of interaction incorporates a fourth theater referred
to as near space. In certain instances, the arena may reach out to even more
distant areas of outer space. However, it appears the most immediate significant
encounters will be experienced in the terrestrial and near space theaters.
Implicit in this probable eventuality is that the interrelationship between near
spaée and the terrestrial theaters is often of great import. This import stems
from the fact that many of the directed-energy weapons under research and develop-
ment are being designed for comprehensive use throughout this expanded arena.
Moreover, some of these devices may be particularly deployed in one theater, for
example near space, for expected use against targets in another theater, perhaps
surface land facilities. .Participants appear to be seeking instruments and
couﬁtermeasures which will function from, to and within all four theaters in the
expanded earth-space arena.

While these assumptions are acknowledged at the outset, at least one
prejudice must be exposed and avoided in a juridical analysis of this type.
While it might be convenient and indeed expedient to assume the destructive
potential and unique capabilities of the innovative directed-energy weapon are
inconsistent with the maintenaﬁce of minimum world public order, it would be a

myopic analysis which proceeded on this premise. The directed-energy device must
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be viewed in the total context of controlling participant strategies and relevant
experiences in the military, ideological and diplomatic spheres. The analysis
must consider existing military resources available to major state participants.
In analyzing this weapon and its implications to the maintenance of minimum
order, it is important to note the impact existing arsenals have upon the earth-
space arena while speculating as to the effect of a basic change brought on by
the addition of any new coercive device.

In short, by suppressing the commonly held assumption that innovative
weapons of great potential force necessarily impose negative effects upon the
minimum order system, the directed-energy device may be considered not only for
its destructive capabilities, but also in light of any positive influence it
might have in promoting what Professor McDougal refers to as 'stability in
expectations of freedom from arbitrary coercions." 9> While change, particularly
in a form which brings with it elevated potential for destruction of values, may
imply undesirable instability in the minimum order system, such change must
also be recognized as affording new opportunities to those perceptive enough to

grasp them.

B. The Legal Policy Issues

With this understanding of the operative and inoperative assumptions
inherent to this analysis, it is possible to consider a set of legal policy
issues. The threshold question is the extent to which the comprehensive
international legal regime applied in the earth-space arena functions to prohibit
or limit participant research, development, testing, production, deployment and
use of directed-eneggy weapons. Closely linked to this consideration is the
examination of the extent to which the contemporary law of strategic arms

control functions to prohibit or limit these same participant activities
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vis-4d~vis directed-energy weapons.

To the extent an examination of these issues suggests a reliable,
comprehensive and credible regime supportive of the minimum world public order
.system and oriented toward an optimum world public order system, it might be
unnecessary to offer further analysis. However, to the extent the regime may
be deficient, a juridical analysis must query to what extent the international
humanitar{gn law of armed conflict applies to prohibit or limit the research,
development, testing, production, deployment and use of these new weapons.
Having considered the applicable prohibitions against and limitions on directed-
energy weapons provided by these bases of international law, it is important
to evaluate the participant strategies or policies which should be maintained,
developed or pursued to enhance the objective of an optimum world public order
system. What institutionalvchanges are suggested as a possible means either
to restore equilibrium in the minimum world public order system or for the
purpose of advancing toward an optimum world order system embracing extensive

value sharing and minimum unauthorized coercion?

C. Methodology

A consideration and proposed resolution of the various legal policy
issues can effectively be pursued through an evaluation of the institutional
bases for participant claims and counterclaims. With respect to an examination
of each of the issues, it is important to identify the key participants, to
understand their respective interests in the issue and appraise their positions
to the extent they may be known. Unfortunately, to date participant states
engaged in research and development have generally avoided taking official positions
concerning these weapons. Accordingly, analysis of the respective participant

positions, even those of the key superpowers engaged in the principal research and
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development, will have to depend largely upon an evaluation of analogous
circumstances and potentially applicable doctrine. Nevertheless, at least
some preliminary participant interaction seems to be focused on the problems
‘posed by directed-energy weaponry and is available as a basis for claims
analysis.

For purposes of analysis, claims relating to the permissibility and
impermissibility of new weapons may be divided into two broad categories. The
first of these categories includes claims supporting the prohibition per se
of specific weapons or categories of weapons systems. However, it is not suffici-
ent to merely acknowledge that a claim establishes a prohibition. It is important
to comprehend the parameters of the prohibition itself. Whereas some claims
may propose to prohibit all facets of participant involvement in a weapons
system, others may be prohibitions specifically addressing some particular
phase of the weapon's evolution or application, to wit; its research, development,
testing, production, stockpiling, deployment or actual use in circumstances of
armed conflict.

A second major category of claims and counterclaims includes those which
bear on weapons limitation. This category considers whether participants
have attempted to create restrictions on their actions within one or more phases
in the weapon's evolution or application. Altﬁough a limitation may be keyed
to many types of criteria, some of the more typical include controls on destruc-
tive capabilities and characteristics; numbers of weapons produced, stockpiled
or deployed; geopolitical theaters of deployment or use; participants authorized
to be in possession of weapons systems; objectives of lawful attack; how a weapon
is used against particular targets; and circumstances authorizing a weapon's use.
While the absence of.empirical evidence in the field of directed-energy weapons

makes analysis of this second category of claims difficult, at least a preliminary
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evaluation may proceed based upon applicable customary and conventional
international law in addition to possible analogous experience.

Having identified the claimants, their respective interests and the
broad weapons control categories of prohibition and limitation, it may be useful
to gyualitatively appraise the claims and counterclaims. Do these claims
incorporate comprehensive or limited interests of the participants? Are the
cléims asserted through explicit or implicit means? Claims which are asserted
through explicit means are those communicated by some use or transmission of
language. Claims asserted implicitly are manifested through participant
actions. Yet another qualitative feature is whether the claims and counter-
claims are oriented to the participant's exclusive or inclusive interests.

Finally, a thorough methodological approach must evaluate the principal
claims and counterclaims through a series of identifiable, fixed criteria. For
purposes of this analysis, claims founded on particular institutional bases
will be tested for their applicability to the factual circumstances surrounding
directed-energy weapons. The assumption implicit in this criterion is that the
stronger the apparent logical connection between the legal basis and the factual
context, the more substantial the claim or counterclaim. A second evluative
criterion will query whether the critical base values or interests of the key
participants are served. This criterion assumes that the greater the number of
critical base wvalues supported by a particular institution, the more persuasive
the claim.

Claims and counterclaims may also be evaluated in terms of available
supportive sanctions. A third important criterion surveys the availability of
credible supportive sanctions. The greater the number of available sanctions
and the stronger their individual credibility among participants, the more
persuasive the claims which depend upon such mechanisms for their enforcement.

An intricately related fourth criterion examines the reliability of the sanctions
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themselves.

Claims and counterclaims may also be evaluated in terms of their potential
for achieving consensus participant support. Claims supported by the greatest
number of participant interests, whether inclusive, exclusive or both, will
fypically prevail over those which are supported by one or two isolated, weak
interests. This last criterion may be particularly useful for purposes of compar-
ing the various claims and counterclaims relating to the permissibility or
impermissibility of directed-energy weapons.

It is beyond the scope of this study té exhaustively consider all facets
of the legal policy issues. However, the need for a‘prospective analysis of
directed-energy weapons demands a survey of principal participant claims and
counterclaims. Potential claims and counterclaims viewed as a whole offer
.at least a preliminary perspective of the impact of the directed-energy weapon
on ﬁhe minimum world public order. They also afford a basis from which it is
possible'to extrapolate what institutional modifications may be possible and

desirable for the purpose of pursuing the optimum world public order system.
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- CONTROL OF DIRECTED-ENERGY WEAPONS

THROUGH THE COMPREHENSIVE INTERNATIONAL LAW

The conclusion to which we must inevitably come, therefore, is
that outer space, like most of the other areas and resources
open to man, will continue to be used, in comprehensive earth-
space value processes, for many varing activities, both military
and nonmilitary, and scientific and nonscientific. The only
limitations upon the scope and nature of these activities, apart
from those which states find necessary to the maintenance of
minimum and promotion of optimum order, will be those determined
by the degree of technological progress and scientific knowledge
about space at the disposal of the most advanced user.

McDougal, Lasswell, and Vlasic98

In analyzing the extent of existing prohibitions and limitations on
directed-energy weapons, it is lpgical to begin by surveying the comprehensive
international law specifically applicable to the earth-space arena. In the
slightly more than two decades during which man has been active in this
expanded arena, he has undertaken to create a substantial legal regime based
upon specially tailored general principles; a brief experience with participant
custom, usage and practice; and a modest but growing number of formal interna-
tional conventions. To the extent that this evolving body of law has sought
to impose explicit prohibitions or limitations on weapons systems in the

earth-space arena, it is germane to the basic question of the legality of

~41-
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directed-energy weapons. A survey of the comprehensive international legal
regime applicable to the earth-space arena reveals three sets of institutional
bases which may be considered as supportive of claims bearing on the prohibition

or limitation of directed-energy weapons.

A. General Principles and the Evolving Customary Law

-

The first set of institutional bases subject to examination includes
a composite of general principles, practice, usage and a small body of
customary law specifically applicable to the earth-space arena. These various
institutions considered separately are often of limited apparent value with
respect to controlling participant actions. However, taken together they serve
to constrain or guide at least somé types of conduct. More important, they
have served as guidelines for the establishment of the comprehensive conventional
regime created by the 1967 Outer Space Treaty.99 An . examination of these
institutions affords a better understanding of the actions, expectations and
perspectives of the key participants in the earth-space arena.- . In particular,

it assists in understanding important constructions and interpretations of-

the Treaty regime itself.

The genesis of weapon's control in this body of international law can
be traced back to 1957 when Presideﬁt Eisenhowér in his State of the Union
Message noted inherent dangers in the development of outer space missiles and
satellites.loo President Eisenhower expressed American interest in entering into
"any reliable agreement which would . . . mutually control the outer space
missile and satellite development."101 In connection with the Eisenhower
message, the United'States submitted a proposal to the United Nations General

Assembly offering a plan to bring certain activities such as the testing of
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satellites and missiles under international control and inspection.1 2 Pres-
sident Eisenhower's message and its concomitant arms control proposal may

have represented the first disarmament initiative applicable to the expanded
earth-space arena.

In the months that followed this first American initiative, there arose
an increasing international awareness and interest in the problems of arms
control and disarmament in the expanded arena. In August of the same year,

a Western proposal for partial disarmament jointly authored by Canada, France,
the United Kingdom and the United States was submitted to the Sub-committee of
the Disarmament Commission. The proposal, like tﬁe Eisenhower initiative,
emphasized the need for an inspection and verification mechanism which would
ensure that objects sent through space were exclusively for peaceful and scien-'
tific purposes}o3 The Soviets promptly rejected the Western proposal and
shortly after, on October 4, 1957, startled the international community with
the first successful launching of an artificial earth satellite, Sputnik I.

Following the orbiting of Sputnik I, U.S. Ambassador to the U.N., Henry
Cabot Lodge,reiterated the Western partial disarmament propésal. The General
Assembly, acting both in response to Ambassador Lodge's call for a U.N,
-technical committee to address the key issues of the peaceful and scientific
use of outer space as well as through its own desire to prevent the arms race

04 The resolution,

from spreading to space, adopted Resolution 1148 (XII).1
- adopted over the opposition of the Soviet bloc socialist states, incorporated

the Western concept of calling for a study of an inspection system designed to
ensure that all objects launched into space would be exclusively for peaceful

and scientific purposes. Of particular import was key language in the resolution

providing one of the earlier applications of the words ''weapons of mass destruc-

tion," in connection with a proposal for :- international disarmament or arms
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control in the expanded arena.105

As a result of these early developments, attention was focused on
international arms control in the expanded arena both in bilateral dialogue
between the superpowers and through multilateral interaction within the context
of the United Nations General Assembly or subsidiary U.N. committees or agencies.
President Eisenhower and Soviet Premier Bulganin entered into an exchange of

correspondence in which each decision-maker asserted participant claims bearing

on the scope and means of international arms control. At issue in the

bilateral dialogue was the matter of linkage which the Soviets argued should
exist between the American proposal for peaceful purposes and uses of outer
space and the traditional socialist negotiating demands for liquidation of
overseas military bases by the Western allies.lo6 The Western allies countered
Soviet demands for linkage by proposing referral of the overall issue to a
United Nations ad hoc committee.

In November of 1958, the United States and nineteen other countries
co-sponsored a draft resolution calling for the creation of the ad hoc committee.
The Soviets responded with a substantially revised draft resolution which
eliminated their previous demand for an end to all foreign military bases.

The revised Soviet proposal calléd for the establishment of a U.N. committee
for cooperation in the study of cosmic space.107 On December 13, 1958, the
General Assembiy despite Soviét block opposition, adopted Resolution 1348
(XIII)108 establishing an eighteen member Ad Hoc Committee on the Peaceful
Uses of Outer Space. The resolution sought to establish the applicability of
both the United Nations Charter and the Statute of the International Court of
Justice with respect. to activities in outer space. Once again it invoked

language referencing the need to pursue "peaceful purposes'" and "peaceful

uses'" in the outer space arena.
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The resultant ad hoc committee commenced a review of possible alternative
legal regimes which might be applied to encourage the '"peaceful' conduct of
space operations. However, the committee was hampered by the lack of Soviet
Bloc participation and on Decembgr 10, 1959, Ambassador Lodge submitted a
draft resolution recommending U.N. efforts to achieve international cooperation
and the peaceful uses of outer space not be further delayed because of the
impass on disarmament which involved among other things the continuing dispute
over the linkage issue.lo9 Within forty-eight hours, the General Assembly
had unénimously adopted Resolution 1472 (XIV)110 recognizing '"the common
interest of mankind ... in furthering the peaceful use of outer space" and
creating a permanent #wenty—four member Committee on the Peaceful Uses of Outer
Space (COPUOS).

Although the unanimous adoption of Resolution 1472 (XIV) signaled the
first major agreement among the principal space resource participants regarding
the general principles upon which a comprehensive legal regime could be based,
disagreement on both the linkage issue and the composition of the committee
itself prevented further immediate progress. The Western allies submitted a
paper on March 16, 1960 to the Committee on Disarmament calling for joint
studies "to assure compliance wigh an agreement that no nation shall place into

nlll A few months

orbit or station in outer space weapons of mass destruction.
later, on June 27, 1960, the United States proposed to the‘Ten—Nation Committee
on Disarmament that '"the placing into orbit or stationing in outer space of
vehicles carrying weapons capable of mass destruction shall be prohibit:ed."l'l2
This was followed by President Eisenhower's farewell address to the U.N.

General Assembly September 22, 1960 in which he detailed a four point disarmament

proposal known as the "Eisenhower Doctrine.” In proposing a ban on weapons,

he réiteratéd disarmament principles established in the Antarctic Treaty and
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proposed they be applied to an outer space and celestial body regime.1I3
President Kennedy in an address to the General Assembly in September 1961,
reaffirmed the basic principles of the "Eisenhower Doctrine'" referencing the
language ''peaceful uses" of space and a prohibition of "weapons of mass destruc-
tion." With the Soviet return to COPUOS in 1961, the Genmeral Assembly adopted
Resolution 1721 (XVI)114 which commended a number of general legal principles
to states with regard to the exploration and use of outer space. The resolu-
tion reiterated the claim that international law including the U.N. Charter
applied to outer space and celestial bodies. It further proclaimed that
outer space was to be considered free for exploration and use by all states
in accordance with international law and would not be considered subject to
national appropriation. In effect, the vast majority of the world community
speaking through the General Assembly had attempted to prescribe a regime of
res communis ommium vice res nullius for the environs of both near space and
outer space.
The bilateral superpower dialogue regarding possible arms control in the
expénded earth-space arena continued in 1962 with the Soviets proffering a
plan in March of that year which : among other things called for a prohibitidn
in the first stage of "orbiting or placing in outer space special devices

. , 11
capable of carrying mass destruction weapons." > As in previous references to

the term "weapons of mass destruction,"

it was unclear whether the term applied
to innovative weaponry or merely existing systems.

By May of 1962, a COPUOS meeting in Geneva was constructively moving
toward a more fundamental statement of the evolving international space
regime. Outling UTS' policy three days prior to the meeting of the

Legal Sub-Committee, Secretary of State Dean Rusk indicated that one

of three principal U.S. policy objectives in developing an international regime
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e e . . . .. 116
in space was the prohibition of placing weapons of mass destruction in orbit.

Secretary Rusk may have provided at least some clue as to the U.S. interpre-
tation of "weapons of mass destruction" with respect to innovative weaponry
when he referred to such things as "orbiting or stationing vehicles cérrying
nuclear weapons, military bases on the moon and the military use of weather

117 Although this reference is less than precise, it provides one of

control.h
the earlier participant applications of the key terminology to possible types
of weaponry or military activity in the expanded arena.

The continuing but somewhat indecisive political posturing that occurred
during the Legal Sub-Committee meeting in Geneva ultimately resulted in the
adoption of U.N. General Assembly Resolution 1802 (XVII). 118 The resolution
represented little real progress and was essentially one more generalized
statement of goals and aspirations of the international community for outer
space. When the Legal Sub-Committee convened in spring of 1963, it renewed
efforts to develop a substantive general enumeration of principles applicable
to outer space. For the first time, major exclusive and inclusive interests
of the participants were coming into alignment and the conditions for consensus
were becoming apparent.

Each of the superpowers had completed testing at least its first generation
ICBM's and could claim possession of a crude, but nevertheless operational,
ballistic missile deterrence force. Each superpower had conducted related
nuclear and thermonuclear tests oriented toward the development of operational
warheads for the new ballistic missile force. Morevover, the problem of
weapons verification was somewhat diminished as an essential Western issue by
the development of rgconnaissance and space-~tracking facilities.119 By
using these facilities, it was possible to evaluate the operational capabilities,

if not intentions,of the opponent participant. These developments, in connec-

tion with great pressures from the international community to cease the
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environmentally dangerous nuclear testing,resulted in the Nuclear Test Ban
Treaty being signed in Moscow August 5, 1963.120
In this spirit and largely because the superpowers had concluded that
orbiting nuclear weapons were less efficient than existent ballistic missile
forces,121 Foreign Minister Gromyko announced to the General Assembly on
September 19, 1963, that the Soviet Union was prepared to conclude an agree-
ment banni;g the orbiting of objects carrying nuclear weapons. U.S. Ambassador
to the United Nations Adlai Stevénson responded that the U.S. had no intention
of orbiting weapons of mass destruction, installing them on celestial bodies
or stationing them in outer space. By October of 1963, seventeen nations of .
the eighteen nation U.N. Disarmament Committee presented Resolution 1884 (XVIII)122
to the U.N. Political Committee calling for a ban on orbiting nuclear weapons
and other weapons of mass destruction. The resolution was unanimously approved
October 16, 1963 and called on participants to refrain from placing in orbit
around the earth, delivering to celestial bodies or stationing in outer space
in any other manner, weapons of mass destruction.
While Resolution 1884 (XVIII) represented the most definitive statement
yet regarding weapons control in the expanded arena, the General Assembly again
failed to address the exact parameters of the term 'weapons of mass destruction"
with respect to innovative weapons in the earth-space arena. Moreover,
neither the tacit bilateral Soviet-Americ:n agreement nor the multilateral
U.N. Disarmament Committee or General Assembly actions sought to impose concrete
controls on any phase or aspect of weaponry beyond actual deployment of the
ambiguous weapons categories. No serious effort was made to ban or limit
research, development or even testing of such weapons systems. These two major
oversights were a harbinger of the ambiguities and troublesome voids which have

largely set the stage for projection of the current superpower arms race into

the expanded earth-space arena.
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The Eighteenth General Assembly took one further action in 1963 generally
acknowledged to be a cornerstone of the comprehensive international law in the
earth-space arena. After additional debate, the Assembly unanimously adopted
U.N. Resolution 1962 (XVIII) on December 13, 1963 entitled '"'The Declaration of
Legal Principles Govérning the Activities of States in the Exploration and Use
of Outer Space."123 The Declaration represented the culmination of several
years efforts to achieve a consensus on a comprehensive set of general principles
applicable to space. This "magna carta" of the international legal regime for
space offered nine relatively broad principles.

Although none of the nine principles specifically addressed the 1ssue of
coercion or authorized weapon systems in space, paragraph 1 provided ''The
exploration and use of outer space shall be carried out for the benefit and in
the interests of all mankind."lzé’ In the second pertinent provision, the
Assembly declared in paragraph 4, "The activities of States in the exploration
and use of outer space shall be carried on in accordance with international law,

including the Charter of the United Nations."125

These two provisions, coupled
with the rather broad language of Resolution 1884 (XVIII), were to become
cornerstones of the 1967 Outer Space Treaty and accordingly are of some signifi-
cance as a basis for potential claims prohibiting or limiting directed-energy
weapons.

While the precise juridical impact of this myriad of United Nations
resolutions, multilateral declarations and bilateral exchanges may be less than
clear, a limited body of international customary law seems to have surfaced
through the claims-counterclaims process. In referring to the earlier unani-

mous adoption of General Assembly Resolution 1721 (XVI), former Deputy Legal

AdviBor for the U.S. Department of State Leonard Meek observed '"When the




=50~

General Assembly resolution proclaims principles of international law - - as
resolution 1721 has done - - and was adopted unanimously, it represents the law
126

generally accepted in the international community."

While Mr. Meeker's observation may represent something of an oversimplifi-
cation if not an overstatement, it is probably accurate to say that the 1963
Declaration of Principles, in conjunction with the other multilateral and
bilateral initiatives, constitutes an international consensus among space
resource states as to at least two fundamental concepts. First, that the
general body of international law including the U.N. Charter is as applicable
to the expanded earth-space arena as to the traditional terrestrial theaters.
Secondly, that in consequence of continuously expressed, although perhaps
ethereal references to peaceful purposes, peaceful uses and banning nuclear or other
weapons of mass destruction from space, participants harbor some notion that
their interests, both exclusive and inclusive, can be enhanced through control"
of coercive devices in this expanded arena.

It is important in examining these early genecral principles, to observe
that while they may aid in the preliminary formulation of a customary inter-
national law applicable to the expanded earth-space arena, as institutions they
do not offer a viable basis for either the prohibition or limitation of directed-
energy weaponry. These general principles are devoid of either reliable or
credible sanctioning mechanisms. The mechanisms which are available
depend upon the unreliable interest of the individual participant in projecting
an image as a '"responsible member" of the world community. Even the limited
effect of this sanction is constrained by the inherent ambiguities of the general
principles themselves. The fact participants from 1957 through the evolution
of the more refined Declaration of 1963 consistently avoided concrete defini-

tions within the context of the expanded arena with respect to terminology such
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s "peaceful purposes' and 'weapons of mass destruction'" only served to.encourage
xclusive, self-serving iﬁterpretations. Such interpretations could hardly be
onstrued as consistent with the establishment of any responsible international
rms prohibition or limitation mechanism.

Claims based upon these concepts may be further blunted by the fact
hat if read broadly, these principles are not always aligned with participant
nterests. It is true that superpower participants through their tacit
igreement eventually moved to prohibit orbital deployment of nuclear weapons and
yther weapons of mass destruction. Yet this agreement was achieved only after
t appeared these systems were relatively inefficient. The relatively more
fficient nuclear armed ICBM forces in conjunction with the development of
-echnological means which allowed - participants to freely reconnoiter and
rerify the activities of their adversaries, were the true foundations for
reapons control in space. Hence, the general prinéiples as manifested in these
arly resolutions and initiatives can only be safely considered within the
elatively narrow context in which they were drafted. One need only consider the
fact that no participant seriously contended that these principles would act
0 prohibit or even limit the’transit of intercontinental ballistic missiles
hrough near space.*>. Nor were these principles ipterpreted 50 broadly as to
limit the orbiting of early military reconnaissance and sensing satellite
Systems such as SAMOS and MIDAS. In short, the ambiguity and thé absence of
redible sanctioning mechanisms eliminates these principles as a persuasive insti-
tutional basis upon which claims to arms control may be founded. These concepts
iTe poorly suited to the demanding task of controlling innovative weaponry in

the earth-space arena.

cm
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B.Conventional Regime: The Outer Space Treaty

On the same day that the Eighteenth General Assembly unanimously.accepted

e Declaration of Legal Principles, it adopted Resolution 1963 (XVIII)127

.questing COPUOS continue its study of legal problems which arise in connection
ith the exploration and use of outer space. The resolution further recommended
e development of an international agreement establishing legal principles to
wern activities in the arena. In response, the Legal Sub~Committee met again
ring October of 1964 for the purpose of developing a treaty to provide for
1e assistance aﬁd return of astronauts. Additionally, the Legal Sub-Committee
irned its attention to a proposed agreement on tort 1iébility resulting from
pace'exploration and use'.128 Although major space resource states regarded
lese agreements as progress toward a comprehensive legal regime for space, it
1s clear the two instruments did not offer the pervasive treaty requested in
ssolution 1963 (XVIII). |

During the TwentiethSEssibh‘of the General Assembly, U.S. United
itions Ambassador Arthur Goldberg proposed consideration of a comprehénsive
reaty on the exploration of celestial bodies. Goldberg subsequently advised
le Political Committee that the United States intended to present such a
roposal. His proposals were essentially incorporatéd-by the General Assembly
1to Resolution 2130 (XX) which received uhanimoué approval in Dedember of
%5.129_ In May of 1966, President Johnson announced that the United States
>uld seek a treaty through the United Nations to lay down "rules and procedures
X the exploration of celestial bodies.130 In listing "essential elements"
¥ such a treaty, the President again invoked language similar to that

‘eviously adopted in the general principles of Resolution 1884 (XVIII) banning

“4pons of mass destruction for certain areas of space. He proposed the treaty
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rovide prohibitions against stétioning of mass destruction weapons on-,é
mlESLial'bOdies. The President also proposed such prohibitions extend to
jeapon tests and military maneuvers on such‘bodies.
COPUOS undertook consideration of the Johnson treaty proposal the same
onth and was soon in receipt of a Soviet counterproposal suggesting the 1963
eclaration of Legal Principles be upgraded to the status of an international
1greement.131 On June 16, 1966, both the United States and the Soviet Unién
.wbmitted draft treaties. Negotiations among the major space resource:..states
ollowed in a surprisingly constructive atmosphere. The U.S. draft treaty
ﬁfered a legal regime which covered only celestial bodies. Two provisions in
he American draft specifically related to arms control. Article 8 again invoked
he familiar language regarding prohibition of weapons of mass destruction
stating, ""In accordance with the sense of General Assembly Resolution 1884
(XVIII), adopted by acclamation on October 17, 1963, no State shall station on
)t near a celestial body any nuclear weapons or other weapons of mass destruction.”
irticle 9 of the U.S. treaty proposal reiterated the general principle of
eaceful purposes and sought to limit certain specific military activity on
elestial bodies:
Celestial bodies shall be used for peaceful purposes only. All

States undertake to refrain from conducting on celestial bodies

any activities such as the establishment of military fortifications,

the carrying out of military maneuvers, or the testing of any_ type

of weapons. The use of military personnel, facilities or equipment

for scientific research or for any other peaceful purposes shall not
be prohibited. 133

The Soviet draft treaty, in contrast to the American version, included

he entire space arena. The pertinent arms control provisions of the Soviet

Iraft were contained in Article IV:

132
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The Parties to the Treaty undertake not to place in orbit
around the earth any objects carrying nuclear weapons or other
weapons of mass destruction and not to station such weapons on
celestrial bodies or otherwise to station them in outer space.
The moon and other celestial bodies shall be used exclusively
for peaceful purposes by all Parties to the Treaty. The estab-
lishment of military bases and installations, the testing of :
weapons and the conduct of military maneuvers on celestial
bodies shall be forbidden.134

gain the key principles of the use of space for exclusively peaceful purposes

nd the prohibition of nuclear or any other weapons of mass destruction play

, dominant role in the text. Since the U.S. had previously supported

esolution 1884 (XVIII) which purported to prohibit nuclear or other weapons

f mass destruction from various other areas in space, no significant objections

iere raised to the Soviet plan for a relatively pervasive regime not limited

0 celestial bodies. On July 20, 1966, the U.S. accepted the Soviet proposition

hat the scope of the treaty negotiations consider the entire outer space arena%
Remaining differences between the states participating. in Treaty

legotiations were relatively minor. Private consultations continued during

-he General Assembly session and by December a consensus draft had been

ichieved. On December 19, 1966, the General ‘Assembly approved the propqsed

Iraft treaty by acclamation. The Treaty was opened‘fqr signature at Washington,

ondon, and Moscow on January 27, 1967.136 The U.S. Senate gave unanimous

onsent to the Treaty's ratification and the agreement entered into force on

Jetober 10, 1967. Known formally as the Treaty on Principles Governing the

\ctivities of States in the Exploration and Use of Outer Space, including the’

loon and other Celestial Bodies, it is commonly referred to as the Outer Space

keaty,137

The Treaty provides an institutional framework of international law
'PPlicable to outer space. To a large extent, the final text represents a

-aw declaratory instrument codifying not only general principles announced through
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reneral Assembly resolutions in the preceding ten year period, but alsé space
resource participant practices and customs. Because it is substantially a
jocument of codificationm, the Outer Space Treaty is indicative of the state of
international law applicable to the space theater. Accordingly, the Treaty may
.onstitute: a ready institutional basis for claims and counterclaims bearing on
seapons control in the expanded earth-space arena.

As a general principle of international law applicable to the conduct of
wational and multinational pérticipant actions in space, the Treaty again invokes
the general principles of peaceful purposes and peaceful uses. In preambular
srovisions of the Treaty, reference is made to "the exploration and use of
suter space for peaceful purpdses."138 Resolution 1962 (XVIII), the Declara-
tion of Legal Principles, and Resolution 1884 (XVIII), dealing with the obliga-
tion of states to refrain from the stationing of nuclear weapons or other
veapons of mass destruction in space, are also speéifically noted in the
Preamble to the Treaty.139

Immediately preceded by two general articles providing for international
cooperation and a proscription on national appropriation in connection with
outer space exploratory acti&ities, Article III proclaims:

States Parties to the Treaty shall carry on activities in the

exploration and use of outer space, including the Moon and other
celestial bodies, in accordance with international law, including
the Charter to the United Nations, in the interest of maintgining

international peace and security and promoting international
co-operation and understanding.140

" "peaceful

udging from these and other equally prominent references to "peace,
urposes” and "peaceful uses" found throughout the Treaty, it is apparent that

his general principle was of some import to the drafters. Such terminology

ight at first glance suggest a possible basis for claims which assert the




:wérmissibility of weapons systems in space.

As is exhaustively explored in the legal literature surrounding the
aterpretation of the Treaty, significant interpretative differences existed
etwveen socialist and Western state participants as to the precise definition
¢ the terms "peaceful purposes' and "peacefu} uses." The Soviet bloc
osition as interpreted through the socialist dialectic of the law of peaceful

oexistence maintained this language was synonymous with "nonmilitary." This

arly Soviet position, articulated even prior to Treaty negotiations, was largely

redicated upon the policy needs of the socialist states to provide a framework
or interpreting -the United States satellite reconnaissance of Eastern bloc
erritories as a violation of international law. The Soviets afgued that under
corfect interpretation of 'peaceful puréoses" all military use of outer space,
articularly the use of near space for reconnaissance satellites, was ipso
ure illegal.141

Had the internatiénal community concurred that "peaceful purposes'" and
peaceful uses" were synonymous with nonmilitary activity and had such
rmerpretation'beeﬁ enforcible through the application of reliable sanctions,
he impending generation of directed-energy weapons might well be subject to
rohibition or limitation, at least with respect to near space, through the
eneral principles of the Treaty. Whether such an iﬁterpretation, had it been
dopted, would have withstood the forceful challenge of the claims asserting the
ermissibility of the directed-energy weapon, is quite another question. It
ay well be that some of the early efforts of the socialist and Western states
like to broadly interpret '"peaceful purposes' would have been compromised in
By case when confronted with the potent claims based on participant's exclu-

1ve national security interests. A participant state .in pursuit of its

dtional security interests might have been inclined to disavow its earlier
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pterpretation of these general principles if it considered the deployment or

se of the directed-energy weapon overridingly essential to either the maintenance

¢ its relative power position among other nations or, even more critically, its

ery existence as an independent state.
The second and ultimately prevailing interpretation of 'peaceful

urposes'’ and "peaceful uses," as used in the Treaty and other international

nstitutions was advanced by the United States. The United States argued that
hese terms authorized military activity so long as it was nonaggressive.142
rofessor P. G. Dembling, a member of the U.S. delegation to the Legal Sub-
ommittee of COPUOS, in a study coauthored by Arons, reiterated the U.S. inter-
retation noting "(0)ne might conclude that any use of outer space must be
estricted to non-aggressive purposes in view of Article III, which makes
pplicable international law, including the Charter of the United Nations."143
Under this view, early U.S. satellite reconnaissance efforts, designed
0 ensure national'and collective security for the U.S. and its allies by
roviding a means of advance warning of a preemptive Soviet attack, could be
ully justified as consistent with international law. The United States
rgument was at least in part predicated upon the Antarctic Treaty which also
nvokes the terminology of 'peaceful purposes'" but which has not been inter-
reted so as to prohibit nonaggressive military use or involvement in explora¥

\ .o e e 144
0Ty or scientific activities.

The most persuasive argument, however, that the use of 'peaceful purposes"

nd "peaceful uses" should be narrowly interpreted stems from a careful
eading of the constraints on weapons and military activity contained in the
Teaty itself. Pertinent Article IV provides:

States Parties to the Treaty undertake not to place in orbit

around the Earth any objects carrying nuclear weapons or any
‘°th8r kinds of weapons of mass destruction, install such weapons

e e
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on celestial bodies, or station such weapons in outer space in
any other manner.
The Moon and other celestial bodies shall be used by all

states Parties to the Treaty exclusively for peaceful purposes.

The establishment of military bases, installations and forti-

fications, the testing of any type of weapons and the conduct

of military manoeuvres on celestial bodies shall be forbidden.

The use of any. equipment or facility necessary for peaceful

exploration of the Moon and other celestial bodies shall also

not be prohibited. 145
hsile under the terms of Article IV, states parties are enjoined to use the
son and celestial bodies for peaceful purposes, there is no application of
ich language to near space or even outer space beyond the introductory refer-
ace made to the general principles in the preambular provisions of the Treaty.
oreover, the second paragraph provides relatively narrow proscriptions with
egard to the establishment of military bases, installations and fortifications,
esting of weapons and the conduct of military maneuvers on celestrial bodies.
ndeed these particular prohibitions explicitly exclude near space, outer space
nd possibly even the moon itself.

Applying the rule of legal construction inclusio unius est exclusio
lterius to the Article IV text and considering the prominently publicized
ilitary activities of the participant state superpowers before, at the time and
ubsequent to the adoption of the Treaty, there is little doubt but that
eferences to the general principles of "peaceful purposes' and "peaceful uses"
f outer space must be interpreted narrowly so as to authorize virtually all
ilitary activity in space not expressly prohibited. A number of legal scholars
1 their analyses of the Treaty would seem to confirm this reading of Article IV
d the Treaty in general.146
In refering to the scope of Article IV and its prohibitions within the

1

“eral principle of "peaceful purposes," a former Secretary General of the




ited Nations commented, " (T)he door is not yet barred against military

tivities in space. The crux of the difficulty is that space activity is

ready part of the arms race, a fact which we have to reckon: with until humanity
. nl47

aches the stage of an agreement on full and complete disarmament.
rther corroborating a restricted reading of the Treaty so as to construe a
de range of military activities as consistent with "peaceful purposes" and

' a serious but ineffectual effort was mounted by some state

eaceful uses,'
rticipants in the late 1960's to redraft and extend the scope of Article IV.
aly in a letter dated September 9, 1968 requested the inclusion of such~a
oposal on the agenda-of the 23rd Session of the General Assembly.148 Affirma-
ve action was not taken on the Italian proposal and it was ultimately
opped because of tacit assurances from the major space resource states that
ficiencies in the Treaty would not be exploited for unilateral military
vantage.

There appears no strong foundation for claims of weapons prohibition or
mitation based upon an argument that "peaceful purposes'" or "peaceful uses"
e synonymous with nonmilitary activity. 1f, however, military activity
ssibly including déployment of arms is authorized under the prevailing inter-
etation of the Treaty, é juridical analysis must depermine whether any
oscriptions do exist to such participant actions. Concomitantly, it must
determined whether such proscriptions specifically apply to directed—-energy
apons systems and what the precise nature of these controls might be.

The salient language in the Treaty bearing on weapons control is
unciated in Article IV(1l), "States Parties to the Treaty undertake not

Place in orbit around the earth any objects carrying nuclear weapons or any

her kinds of weapons of mass destruction, install such weapons on celestial

. . 149
dies, or station such weapons in outer space in any other manner M(emphasis added)




ether directed-energy weapons are subject to controls of any sort in effect
.pends on whefher they are considered within these identified categories.
fortunately,no provision in the Treaty attempts to define the terminology
uclear weapons or any other kinds of weapons of mass destruction."

This so-called "no bombs in orbit provision" contained in Article IV(1)

. a direct descendant of General Assembly Resolution 1884 (XVIII).150 The

\animous -adoption of this resolution may have been instrumental in both
pperpowers incorporating the language in their draft treaties and supporting
s inclusion in the final consensus document}SlArticle IV(l) does make it
sasonably clear that deployment of nuclear and thermonuclear weapons in
bit is pfohibited per se. However, the relative clarity of this proscription
5 offset by major ambiguities inherent in the residual text. What constitutes
lacing an object "in orbit around the Earth™? What is the meaning of the
rds "install” or "station" with regard to proscriptions bearing on the
lacement of weapons? In particular, what constitutes "any other kinds of
apons of mass destruction'?  There may even be a question relative to the
LT ambiguous lahguage concerning nuclear weaponry. What really constitutes
"nuclear weapon" for purposes of the Treaty? - The answers to these questions
2ar directly upon the threshold query of the extent to which the comprehensive
iternational law applicable to the earth-space regime controls directed-energy
2aponry.

There is little consensus in either academic or political circles as to

‘ecisely what is meant in the use of the language '

'any other kinds of weapons
[ mass destruction.” Professor Ogunbanwo offers one of many interpretations in

'S analysis of the Treaty. He notes: "The expression 'weapons of mass destruc-

lon' should be interpreted to include chemical, bacteriological, and any type.
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- weapon which could lead to the same type of catastrophy that a nuclear
‘ 152
.apon could lead to." > The Ogunbanwo interpretation is founded upon a

,1ief that a general purpose interpretation of Article IV(1l) would effectively

.ohibit devices which, like nuclear, chemical and bacteriological weapons, have

e capability of inflicting damage to extensive geographical areas or injury

, substantial populations. What is not clear from Ogunbanwo's analysis is
ecisely where he draws the line as to what destructive potential the weapon
st actually have before it may be said to be a device which could lead to
atastrophy."  Nor is it clear whether he draws any distinction as to the
ecision or discriminating characteristics of a weapon. Would the relatively
iscriminating weapon qualify notwithstanding the fact it has destructive
stential comparable with a tactical or even strategic nuclear weapon? Would

- make a difference that a weapon with great destructive potential could still
» precisely trained on a military objective of great strategic value?

A second, if not equally ambiguous interpretation, may be taken to .
present the official U.S. Government perception of the key Article IV(1l) lan-
1age. Former United States U.N. Ambassador Arthur Goldberg offered the
)llowing testimony in a dialogue with Senator Carlson at a 1967 Senate
mmittee hearing considering the impact of the Treaty on then existing U.S.
ace programs:

Senator Carlson. With respect to article IV, will you describe

What is a weapon of mass destruction?

Mr. Goldberg. This is a weapon of comparable capability of
annihilation to a nuclear weapon, bacteriological. (sic) It does
not relate to a conventional weapon. (emphasis added)

Senator Carlson. This sounds ridiculous and wild, but I
think I am correct in stating there was some thought of placin

g g p g
a satellite over Vietnam to keep that country lighted all night.
Mr. Goldberg. This would have no application.
Senator Carlson. This would have no application to that?

Mr. Goldberg. No. Observation satellites, navigational
Satellites, those are not covered by this treaty.
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Senator Carlson. In other words, if we had done that and it
could have been done, and I think it was actually considered in
part of our military operation, it would not be affected?

Mr. Goldberg. It would not be affected by one iota by this
treaty. (SiC)153

is interesting, albeit somewhat confused and less than articulate dialogue,
1ustrates the U.S. view that while the Article IV(1) provisions may proscribe
apons Of comparable annihilative capability to devices using nuclear or
cteriological means of destruction, they Qould not bar the introduction of
more selective or conventional instrument. The analysis appears to parallel
hat of Professor Ogunbanwo to the extent it would define weapons of mass
sstruction in terms of annihilaﬁive or catastrophic destructive potential
smparable to nuclear or bacteriological devices. However, whereas Ogunbanwo
uld apparently apply such standards to all coercive instruments, Ambassador
yldberg would exclude conventional weapons, notwithstanding the fact some may
1deed possess tremendous destructive potential of their own.154
Another weakness with Ambassador Goldberg's formulation is that it
:fines one ambiguous concept in terms.of another. He does not make clear
1at he has in mind when he refers to a 'conventional weapon." Nevertheless, it
iy be inferred from this definition that if a weapon is not a conventional
vice, it may qualify as a weapon of mass destruction. The question remains -
[ a hypothetical device is neither conventional nor a weapon of mass destruc-
lon because of its characteristics, then how is it classified? The effect of
lese open-ended definitions presented by Professor Ogunbanwo and Ambassador
Jldberg is that they offer no concrete criteria for appraising the applicability
" Article IV(l) to innovative weapons which do not lend themselves to classi-
lcation within the traditional categories of conventional, nuclear, chemical or
‘cteriological weapons.

The most definitive expression of the term offered by the United Nationms

.Se s . . . . .
If ig found in a resolution of the Commission for Conventional Armaments




ted August 12, 1948. The resolution defined weapbns of mass destruction

. "gromic explosive weapons, radio-active material weapons, lethal chemical

d biological weapons and any weapons developed in the future which have
qracteristics coﬁparable in destructive effect to those of the atomic bomb

, other weapons mentioned above."lss (emphasis added) Some degree of continued
N. support for this definitional concept is evidenced by the specific reaffirma-

on contained in General Assembly Resolution 84B adopted in December of 1977}56

1is resoiﬁtion recognizes the problem of adapting the definition of 1948 to
movative weaponry. The reéolution recognizes '"that new weapons might be
olved on the basis of scientific principles other than those used in the
apons named in the 1948 definition of weapoﬁs of mass destruction."

The fact that General Assembly Resolution 84B (XXXII) purports to
affirm the 1948 U.N. definition of weapons of mass destruction while concur-
ntly recognizing the advent of new weaponry based upon innovative scientific
-inciples suggests some Basis for arguing that directed-energy weapons may
» proscribed by Article IV(1l) of the Treaty. However, at least two grounds
tist upon which to basé a counterclaim to this assertion.

First, while Resolution 84B (XXXII) received a substantial degree of
ipport from thevmembership of the General Assembly, the vote was far from
1animous. Although only Albania voted against the éroposal, the socialist bloc
lates and a number of the third world countries chose to abstain. A claim
-pendent upon a reading of the earlier U.N. definition to include weapons based
! scientific principles other than those used in the weapons specifically
3¢ionéd in the 1948 statement, to be persuasive,requires a consensus of at least
10se Participants possessing or developing these weapons systems. That claim
SSignificantly weakened when a substantial bloc’ of participant states, which
°t only possess the traditional weapons of mass destruction but may be develoﬁ—

8 imnovative weapons as well, choose to abstain from an effort to interpret
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o 1948 definition as all inclusive.
A second ground upon which a counterclaim could be based is that even
: Resolution 84B (XXXII) had been unanimously adopted, the 1948 definition
uld remain dangerously open-ended. The language in the 1948 definition
hich have characteristics comparable in destructive effect to those of the
omic bomb or other weapons mentioned above'" requires interpretation. As
mg as participants are authorized to rénder unilateral interpretations of that
mguége, there is no objective standard for‘ascertaining which weapons are
oscribed in Article IV(l) as weapons of mass destruction. Although efforts
wve been made to quantify the destructive effects of weapons, there is no
dication the international community is prepared to adopt any universal
‘iteria for appraising weaponry on this basis. 157
The one thing which all these definitions of weapons of mass destruction
pear to share is a notion that the method and level of destruction is a
‘incipal determinative factor in weapons classification. At the risk of over-
Mmlificatibn,it may be possible to infer from these statements that the more
discriminate and less controllable a weapon tends to be and the greater its
gregate destructi?e force, the more likely it will be classified as a
eapon of mass destruction." If such an inference can be drawn, based upon
€ projected capabilities of high-energy laser and the partiele-beam weapon,

ere would be a persuasive claim to dinapplicability of Article IV(1l). If

deed the extent and degree of destruction to human values and the indiscriminate

aracter of the device are criteria for classification, it could be argued that
ch of these directed-energy devices may be operated with sufficient precision
38 to avoid undesirable ancillary destruction or adverse environmental impact

| areas tangent to the target.




-65~

It is the potential -for discriminating and controllable use of the
igh-energy laser and particle-beam weapon which makes these instruments
ttractive candidates for participant military arsenals. Their probable use
nd design does not suggest easy comparison with nuclear, thermonuclear, chemical
r bacteriological weapons which tend to exhibit the potential for ancillary
estruction and injury.
At least one technical writer who has considered the coercive capabilities
f the high~energy laser does not regard it as a weapon of mass destruction.
illiam Beane in his analysis of the HEL observes:
(T)he laser has other attributes, at least in the eyes of some.
It is a clean, discriminating weapon, not one of mass destruc-
tion. When used where it can deliver lethal energy to a target,
it could disintegrate, incinerate, melt, vaporize or cause to
collapse planes, missiles, warheads, re-entry bodies, buildings
or men, one at a time. Given its speed and precision, it can
be used to do so only if its targets are themselves threatening.
Because the laser is unique, it can be used in unique ways.
emphasis. added
(emp )58
hile acknowledging the tremendous destructive potential of the high-energy laser,
t is interesting that Beane nevertheless regards its discriminating character-
stics as sufficient to exclude it from the category of weapons of mass destruc-
ion.
Another reference to the question of Article IV(l) applicability to
hected—energy weapons appears in a 1968 law review article by John Orr.159
0 his analysis of the arms control provisions of the Outer Space Treaty, Orr
Xplores not only the meaning of "weapons of mass destruction' but also the
Mplications suggested by the language "nuclear weapons." Referring to
Weapons of mass destruction," Orr generally concurs with other analysts that the

rgaty Prohibits arms which employ bacteriological and chemical agents to reap

. . 1 : -
heir destruction. 60 He also agrees that Article IV(1l) probably does not apply
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o even the most massive of conventional explosive devices, but that in all
ther respects the meaning of "weapons of mass destruction'" turns upon the extent
,fdestruction or loss of human life.

0f greater significanc%, is Orr's analysis of whether an "atomic heat
ay" would be permissible under the Article IV(1) langﬁage prohibiting "nuclear
eapons'’ in orbit around the earth. He notes:

Even a term seemingly so clear as ‘'nuclear weapon" is subject to
conflicting interpretations when read in the context of a particular
military system. One long range proposal for a defensive system
against missiles includes a satellite using a focused beam of radia-

tion from a nuclear reactor as an atomic heat ray to destroy an
enemy missile.

o o . .

A nuclear reactor used as the source of a radiation beam differs
from the usual nuclear weapon in that it does not explode. While
it is nuclear and a weapon, it is not necessarily therefore a weapon
of mass destruction. Article IV could be read as prohibiting only
nuclear weapons of mass destruction. Some support is found for this
view in the Treaty language "nuclear weapons or any other kinds of
weapons of mass destruction .. . . . It could be argued that the use
of "other" implies that nuclear weapons were included only as an
example of what the Treaty provision was actually intended to pro-
hibit - weapons of mass destruction. This being true, then the
status of a nuclear weapon under the Treaty should be decided on
the basis of whether it can cause mass destruction. (emphasis in
original text)161 ‘

rr hastens to make clear however, that this argumeﬁt is not accepted by the
hited States Department of State:

In rejecting this argument, the Legal Adviser to the Secretary
of State, Leonard C. Meeker, stated that 'any nuclear weapon is
forbidden in space . . . (e)ven a small one is considered . . .
to be a weapon of mass destruction.' His interpretation of the
language would read 'other' as assimilating nuclear weapons to
weapons of mass destruction, and prohibiting both.162

lthough Orr fails to fully explain all the implications and bases for this
Tgument, he nevertheless suggests an interesting basis for the development of

l s .
claim, 1¢ appears an argument exists that the language ''nuclear weapons".
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qcompasses devices that produce massive destruction in the target area. Such
n argument assumes that perhaps some types of nuclear weapons, particularly
onexplosive or discriminating devices, may not constitute weapons of mass
estruction. Specifically, despite the fact the PBW or "atomic heat ray" may
epend upon a nuclear reaction to generate a beam, the fact such instrument
ay be able to destroy discriminately may remove it from the proscribed
ategory of weapons.

Another view pertaining to which weapons may be proscribed under

rticle IV(1) of the Treaty is offered by space law authority Stephen
orove. Gorove observes:

It may be presumed that all arms which utilize atomic energy in
accomplishing their intended purpose, irrespective of their size or
destructive force, would be regarded as nuclear weapons. At the
same time, it also may be assumed that conventional weapons do not
come under the category of either nuclear weapons or any other
weapons of mass destruction. While there is no indication in the
Treaty as to how many people must be affected to constitute a
weapon of mass destruction, a group of 20 to 30 people or less
probably would not constitute such a mass. 1If on the other hand,
bacteriological and chemical weapons were used, even against a

small group, then these weapons would seem to fall under the

category of weapons of mass destruction. (emphasis added) 163

orove's "assumptioﬁs" bring him perilously to conclude all nuclear,
acteriological and chemical weapons are proscribed without reference to their
estructive potentialities. Without further qualification, it would séem such
1 analysis would prohibit even nonlethal devices within these categories.

ven the relatively innocuous tear gas, under this analysis, constitutes a
Toscribed weapon of mass destruction. Moreover, as in the case of other
hfhﬁxions, the somewhat superficial conclusion is reached that weapons of

48s destruction must automatically exclude all conventional weapons systems

"Lthout regard to their destructive potential . Apparently the only questionable

‘a . . .
tegory for Gorove would be instruments of coercion which have not been

e e
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reviously classified as nuclear, chemical, bacteriological or conventional.
o this case, he would inquire as to their potential to "affect" some unde-
ermined number of people, apparently greater than twenty to thirty in number.

The Gorove interpretation is of little benefit in dinterpreting Article
v(1). To the extent that the PBW could be regarded as a nuclear device, it
ight be proscribed regardless of its discriminating characteristics. The
igh-energy laser, assuming it was not regarded as a chemical weapon and
xcamdingfy proscribed ipso jure, would presumably fall into the nebulous
ategory of unclassified weapons. If so, under Gorove's analysis, the HEL
evice would then be judged as to its "affect" on the unspecified number of
ersons.

Elsewhere in his analysis and with reference to a second major ambi-

uity in Article IV(1), Gorove propounds a somewhat more concrete interpre-

ation of whether the high-energy laser qualifies as a weapon of mass destruc-

ion: -

The primary obligation in paragraph one fArticle IV(l)] concerning
'nuclear weapons and any other kinds of weapons of mass destruction'
is that the states parties to the Treaty undertake not to place in
orbit around the earth any objects carrying such weapons. The phrase
'orbit around the earth' clearly implies that a full orbit rather than
a fractional orbit or suborbital flight is intended. Thus, the pro-
vision is not meant to outlaw the use of ICBM's with nuclear warheads.
At the same time, an orbiting missile killer or laser would be prohib-
tted, regardless of whether or not it was intended for defensive or
offensive purposes. (emphasis added)164

mplicit in this pronouncement is Gorove's assumption that lasers and other
missile killers" are automatically included as weapons of mass destruction.
nder Gorove's interpretation, it would seem even the antisatellite inter-

€ptor vehicles currently under developmént would be proscribed if they had
he tapability of destroying a manueverable vehicle notwithstanding the fact

ﬁefirst generation of such devices will probably destroy their prey by

B
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xploding shrapnel with conventional charges or, alternatively,through direct
. . : 165 .

igh velocity impact with the target. Gorove's analysis of laser and

issile killer weapons in some respects appears to contradict his general

hesis regarding the criterion of destructive "affect" on the undetermined

umber of people.

Gorove's overall interpretation of Article IV is that it should be
onstrued éo as to prohibit activities which constitute a threat to national
;ecurity.1 6 He would examine the nature of the activity and determine
hether it should be prohibited. However, his assessment of the laser and
issile killer seems to ignor not only the language of the Treaty itself but
alls error to the unsupported and prejudicial> assumption that weapons not
learly authorized, should when possible, be interpreted as illegal and a
hreat to the minimum world public order system. He assumes further that such
ieapons pose more than a minimal threat to national security. As indicated
arlier, this is an assutr;ption which if not analyzed fully can produce super-
icially attractive but legally erroneous results. While there may be merit in
sorove's interpretativé concept, it would be far more persuasive if its
letermination of a weapon's threat to national security was based upon an
indepth analysis of the instrument itself rather than upon assumptions as to
lts legality.

Amplifying the ambiguity inherent in Article IV(1l) is the issue of
hat is meant by "to place in orbit around the Earth." Again the text of the
teaty and even the travaux~-preparatoires offer little guidance in interpréting

his key phrase.167 As in the case of other ambiguous terminology in Article

{V(l), the analyst must examine other interpretative evidence such as the appar-

) .
it intentions and conduct of the participants both when entering into and

u s .
bsequent to the Treaty's coming into force.
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At issue is the point at which an object may be said to be "in orbit"
or purposes of the prohibition. Is it necessary that the object actually
jrcumnavigate the earth or is it sufficient that it merely have such potential
f allowed to pursue its natural course? This question ﬁay be examined in
ight of at least some empirical evidence of participant sfate actions and
nterpretations. Concurrently with the negotiation and entering into force of
he Outer Space Treaty, the Soviet Union tested its Fractional Orbital Bombard-
ent System (FOBS). The FOBS was designed to launch a nuclear or thermonuclear
arhead into a near earth orbit of about 100 miles altitude. Once the launched
'0BS warhead approached its target and before it had completed one earth orbit,
etrorockets slowed the device causing it to drop on the objective. The
pparent Soviet objective in developing FOBS was to providé a delivery system
hich could achieve a surprise nuclear strike. Since the Western distant early
arning system was essentially oriented toward detection of an ICBM or bomber

ttack launched through a north polar trajectory, the FOBS would offer the

oviets the capability of delivering a surprise strike by sending nuclear devices

hrough the unmonitored Southern Hemisphere.l68

The immediate question was whether the partial orbit of the FOBS violated
rticle IV(1). The U.S. Government's interpretation was eqqivocal'at best.
mbassador Goldberg called the testing of the FOBS "a matter of great concern"

ut offered no comment as to the legality of the Soviet testing under the Treaty

1 . .
T any other aspect of international law. 69 The National Aeronautics and

Pace Administration offered a definition of " "orbit' which seemed however, to

fuder the FOBS in violation of the Treaty. NASA defined orbit as "the path

ﬁ 2 body under the influence of a gravitational or other force . . . path rela-

tVEto another body around which it revolves.”170 This definition rendered

H v
léast the actual use of the Soviet FOBS in violation of the Article IV(1)

e o - s
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visions since it was based on whether a vehicle achieved a path which would

d to circumnavigation of the earth. The NASA definition disregarded the fact

whether circumnaVigation actually resulted.
In contrast, Gorove argued that "The phrase 'orbit around the earth'

arly implies that a full orbit rather than a fractional orbit or suborbital

ght is intended.” 171 The facts suggest at least unofficial if not

icial concurrence with this view of FOBS legality under the Treaty. The

artment of Defense issued a statement. in November of 1967 that ''weapons that.

; . . 172
not stay in space for one complete orbit are not considered to be in space.”

sequently, space technology journalist William Leavitt reported that Secre-
y of Defense Robert McNamara as well as Secretary of State Dean Rusk had

1licly disclosed their views that the Soviet FOBS did no? violate the provisions

the Treaty.173

Additional views on the interpretation of this language are offered by

: in his analysis of the Treaty:

In looking at the entire Treaty to ascertain purpose, the
language of Article I requiring the 'use of outer space . . .
in the interests of all countries'seems to weigh against the
propriety of FOBS. While an ICBM simply passes through space
while travelling between two points on earth, a FOBS vehicle
"uses' space in the sense that a satellite 'uses' space to
remain in orbit. :

On the other hand the brief time spent in space by a FOBS
vehicle, more or less corresponding to that spent by an ICBM,
could justify analogizing it to an ICBM, which does not vio-
late the Treaty. In further defense of FOBS, it should be
Noted that the United States knew about the probable develop-—
ment of the Soviet FOBS during negotiations of the Treaty and
failed to object to it during or since that time.174

' suggests that the principle of '"peaceful uses" invoked by the Treaty may
an argument agaiﬁst the FOBS. However, he corréctly notes the persuasive,
Ue of this argument is diminished by the fact the ICBM which by practice
'FaCit mutual consent of the superpowers is rather clearly a permissible

Ce vehicle. 1In recognizing the analogy between the FOBS and ICBM, it
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ould be remeﬁbered that the ICBM's ballistic trajectory is very similar to the
rtial orbit employed by the Soviet FOBS. The essential difference is that
e ballistic missile tréjectory is sufficiently elliptical to bring it back
, earth by function of its own path whereas the FOBS uses a relatively more
rcular orbit which requires inducement to bring the warhead down on target.

The persuasive weight of authority, particularly in view of unilateral
quiescence by the United States to the FOBS testing, is that a complete orbit
- the proscribed weapon must be completed before Article IV(1l) can bé invoked.
nce, regardless of whether the PBW and HEL are classified as weapons of mass
struction, if they are deployed in only partial orbits, they are not
olative of Article IV(l) of the Treaty. The same is true if they are used
| a ballistic trajectory. It must be said that deployment limited to a
rtial orbit or ballistic trajeétory would generally not be a cost-effective
y to utilize a directed-eﬁergy weapon., Typically, such devices would be of
eatest value if stationed on a relatively permanent basis in near space
lere they might be used as the destructive mechanism in either a antisatellite
\SAT) or antiballistic missile (ABM) system. However, should such devices
‘entually be capabie of effiéient application against land or sea targets, the
iception to the application of Article IV(1l) based on the need for a fully
biting device would allow an attacker to employ these weapons. A high-energy
ser, for example, might be launched into a nonorbital trajectory sufficiently
igh to allow it to engage in a rapid firing attack on enemy positions.
llowing the limited time attack, the laser weapon could be retrieved by the
‘unching state and used in successive attacks aboard new vehicles.

The overridingly important point héwever, is that once again the Article
Jla“guage in the Treaty has been interpreted narrowly. Again the interpre-

tion renders impermissible only that which is explicitly prohibited.
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leresult of this interpretation is simply to further underscore the unreliabil-
:yof'the Quter Space Treaty as an institutional basis for persuasive claims
. arms control.
other shortcomings and ambiguities in the text of Article IV of the
eaty tend to confirm the unreliability of this institutional instrument as
 effective means of prohibiting or limiting directed-energy weapons. First,
. what is® admittedly a very narrow constructionistic argument, the language
- Article IV(1l) proscribes placement "in orbit around the Earth'" of "any

175 1n the same clause, parties under-

jects carrying” the prohibited weapons.
ke not to "install such ﬁeapons on celestial bodies, or station such weapons
| outer spacé in any other manne'r.'"176 interpreted through narrow and strict
mstruction, it is possible to argue that what is prohibited with regard to
ar space is only the delivery system and not the weapoﬁ itself.
This constructionistic argument is based upon the internal variance in
e language found in Article IV(1). Read narroﬁly, it can be argued that the
nguage prohibits oniy the orbiting of the "objects‘carrying" the prohibited
apon and not the weapon itself. The same sentence explicitly states that it
' prohibited to "install such weapons on celestial bodies" or to "station such
apons in outer space in any other manner."  The argument implies tﬁat if
ticle IV(1) were meant to proscribe weapons in orbit, it would not have
ferred to "objects carrying" but instead to the "weapon™ itself as was done
| the case of celestial bodies and outer space.
This sort of constructionist argument obviously tends to defeat the
feral purpose of Article IV(1l) as well as the peacéful purposes and peaceful
€S intent which pervades the Treaty as a whole. Nevertheless, this construction-

't argument is possible under a narrow reading of Article IV and is one more

dication of the unreliability of the Treaty as an institutional basis for claims

-
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arms control.
Additional ambiguity can result from varied interpretations of the

mszsmlP'mM"

station'" as used in Article IV(l). Through narrow interpre-
tions of these terms it is again possible to achieve results which may be
ptrary to the general principles of "peaceful‘purposes" or "peaceful uses'" as
ployed in the Treaty. A claimant employing a narrow construction of tﬁe term
ration" for example, might argue that such language was only meant to embrace
tions which involve the placement of a weapon in a relatively fixed location
d that a device the position of which is changed from time to time would there-
re not fall under the regulatory regime of Article IV(1). Certainly such
mmméd interpretation is not endorsed in this study. However, the fact that
ch an argument can be posited is evidence of just one more ambiguity in the
ter Space Treaty's arms control measures.

The language in Article IV is perhaps equally important for what it fails
) say. Article IV(l) bars deployment of certain categories of weapons.
wever, it does not address other phases or aspects of the weapons evolution
icluding research, development, testing or even use. This omission, particu-
rly as regards the testing of weaponry, appears no oversight when examin-
Ig other language in Article IV(2) which provideé "the testing of any type of
apons . . . on celestial bodies shall be forbidden;”177 If testing of weapons
' mass destruction was to be proscribed by Article IV(l), why didn't drafters
iclude identical language in both paragraphs?

Finally, despite the prohibition of general classes of weapons, the
€aty offers no comprehensive system of enforcement and verification. The
‘®aty's only sanctioning and enforcement.system exists in the limited provisions
forded in Article IX allowing state parties to ''request consultation"

n ; . . . .
terning the activity or experiment of another state party in outer space which

le . ,
Tquesting state has reason to believe would cause potentially harmful

terf . e . . ‘
€rence with activities in the peaceful exploration and use of outer space.178
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th a weak enforcement mechanism of this type, participant states are not

kely going to commit themselves to anything other than the narrowist inter-

etation of Article IV. No state whose national security interest is dependent

on continued free access to near space will stake its territorial and political

tegrity upon as weak a sanctioning system as contained in the Treaty.
Experience suggests these shortfalls coupled with the ambiguous language

- the Treaty, have only served to channel, not inhibit, the military strategies

' the major space resource stateé. As already noted, the Treaty had little

- no effect on the Soviet development and testing of its FOBS. Perhéps even
re telling is the fact the Treaty was>appar¢ntly not considered as a viable
stitutional basis upon which to claim illegality of the Soviet system. This
s interesting considering that the U.S. had no such system of its own and was
learly the primary ﬁarticipant against whose interests the FOBS was being
veloped. If the Treaty provisions had been a viable arms control basis,:

iy wouldn't it have been in U.S. exclusive if not inclusive interests to

ssert such a claim?

Additional state practice suggesting the Treaty's unreliability as an
ms control institution stems from the significant research, development and
’en testing of ASAT systems. At about the time the Treaty was coming into
xee, the Soviefs commenced testing of a first generation antisatellite
lterceptor vehicle. 9 More recently, the United States has contracted with
18 Vought Corporation of Dallas, Texas, and other aerospace concerns to
velop similar if not more sophisticated vehicles with antisatellite destruc-
Lvecapabilities.lso This significant ievel of military development and
EStir‘&notwithstanding the Treaty, graphically illustrates the narrow construc-
Lmlapplied in practice by the prinéipal space resource states to the arms

mt PR . eq s PR
ol provisions of the Treaty. In practice, unless a military activity
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;explicitlylprohibited, it is considered permissible under Article IV and the
eaty's ancillary arms control principies.

Considering the ambiguities in language, an inadequate sanctioning
stem and the tendency in practice for states to interpret controls narrowly,
ere seems little réason to believe the Outer Space Treaty would apply to
ohibit or limit directed-energy weapons. The charécteristics and capabilities
the directed-energy weapons will probably qualify them as 'nuclear weapons or
her kinds of weapons of mass destruction” only under the broadest interﬁre—
tion of Article IV(l). The terminology 'nuclear weapons or other kinds of
apons of mass destruction'" under most interpretations does not appear to
corporate devices with characteristics and capabilities of either the high-
ergy laser or particle-beam weapon. Neither instrument applies its coercive
rce through a direct nuclear explosion. Neither can really appropriately be
nstrued as within the established categories of bacteriological, chemical,
diological or nuclear .devices. Both exhibit potential for being relatively
re controllable and discriminating than most known weapons of mass destruction
fparticipant arsenals.

Admittedly an argument exists that the deployment of such weapons might
olate the "spirit of the Treaty." It can be argued that directed-energy weapons
e inconsistent with the general principles of '"peaceful purposes" and '"peace-
'l uses" of space. However, these arguments will not been accepted in
actice as clearly evidenced by the experience with both the Soviet FOBS and the
'Perpower thrust -to develop an ASAT. In short, the claims asserting the
iter Space Treaty does not apply to prohibit or limit the research, development,
‘Sting, Production, stockpiling, deployment and even use of directed-energy

a S . . :
Poary are-far more persuasive than counterclaims to the contrary.
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C. The Contemporary Law of Strategic Arms Control

The third set of institutional bases to be considered as a source of
aims bearing on the control of directed-energy weapons involves the contempo-
ry law of strategic~ arms control. Unlike the preceding two sets of bases
nsidered within the comprehensive international law regime applicable to the
rth-space arena which were multilateral in nature, this third set of bases

; primarily composed of bilateral institutions. To the extent that partici-

nts may use the strategic arms control law to advance their individual
itional security interests or’préserve important values, these bilateral
stitutions and claims based upon them may be considered oriented toward
c«clusive interests.
At the same time, inclusive participant interests may be at work in
e functioning of these institutions. To the extent claims based upon the
w of strategic arms control tend to dampen partiéipant arms competition,
iey may serve the inclusive interests in avoiding massive coercion and
eking resolution of disputes through peaceful, persuasive mechanisms. As
ted previously, strategic arms control measures are génerally premised on
1e assumption that limitation of weapons systems will discourage the competi-
lon between the superpowers and thereby promote biléteral stability. To the
Ktent this assumption is realized, it is clear inclusive interests are served.
An examination of these institutions and their derivative claims to
“apons control also suggests they are oriented toward conservation of partici-
Nt values. The principal participants, the superpowers, appear to pursue
le control of certain weapons systems to maintain a status quo or at least
lowComPEtition in weaponry. The primary purpose of this exercise is appar-
'tly to avoid any unilateral development which would interfere with the

Xisti . .
Sting balance of power maintained through the strategy of mutual deterrence.
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The ABM Treat

The principal strategic arms control institution having potential
plication to directed-energy devices is the Anti-Ballistic Missile or ABM
%ty.181 The ABM Treaty, which entered into force October 3, 1972, consti-
res an agreement between the Soviet Union and United States to limit the
ployment of anti-ballistic missile facilities to two éites per participant.
. expressed purpose of the Treaty is to leave unchallenged each participant's
retration capability of the other's retaliatory missile forces. Precise
alitative and quantitative limits are placed on the ABM systems deployed.
nce the directed-energy weapons under research and development may have an
ti-ballistic missile potential, the ABM Treaty must be closely examined to
certain whether its limitations apply.

Article I of the ABM Treaty provides:

1. Each Party undertakes to limit anti-ballistic missile (ABM)

systems and to adopt other measures in accordance with provisions
of this Treaty.

2. Each Party undertakes not to deploy ABM systems for a defense
of the territory of its country and not to provide a base for such

a defense, and not to deploy ABM systems for defense of an individual
region except as provided for in Article III of this Treaty.182

e referenced Article III simply prohibits all deployment of ABM systems or

eir components except for the two land-based deployments authorized in

cordance with that article. Basedrupon what is already known about the anti-
listic missile potential of the directed-energy weapons currently under

Starch and development, it might appear at first glance that Article I

Poses concrete limitations upon‘directed-energy weapons deployed in an anti-
Uistic missile mode. However, certaia ambiguities with respect to what is

d . . .
What is not an "ABM system" may present an interpretative problem.
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The focus of the interpretative problem with respect to the key term-—
jogy '"'ABM system" arises out of - the definition stated invArticle II(1) of
e ABM Treaty:

1. For the purpose of this Treaty an ABM system is a system to

counter strategic ballistic missiles or their elements in flight
trajectory, currently consisting of':

(a) ABM interceptor missiles, which are interceptor missiles
constructed and deployed for an ABM role, or of a type tested
in an ABM mode;

(b) ABM launchers, which are launchers constructed and deployed
for launching ABM interceptor missiles; and

(c) ABM radars, which are radars constructed and deployed for

an ABM role, or of a type tested in an ABM mode. (emphasis added)183

e foregoing definition makes it clear that in the first instance an "ABM
stem' is one which counters strategic ballistic missiles or their elements,
imarily warheads, while in flight trajectory. Employing this part of the
finition alone, it appears the ABM Treaty proscriptions would be applicable
y directed-~energy weapons which are tested or deployed for purposes of
oviding an anti-ballistic missile defense.

However, when the remainder of this rather complex definition is examined,
s applicability to inmovative weaponry becomes less clear. In an attempt
) clarify the meaning of the term "ABM system," the definition cites certain
ecific components including "interceptor missiles,'" "launchers" and "ABM
dars," Directed-energy weapons do ﬁot possess such components. The issue
Séssentially whether through the use of the language "currently consisting of"
1€ participants intended to provide only an example of one possible ABM system
vn to the parties at the time of entering the ABM Treaty, or alternatively,
lether Treaty Article II(l) constitutes an exhaustive or exclusive enumeration
F such components, If the listing of the various components is‘only
contemPOrary example of an existing ABM system which might well be supplemented

/ future systems, then subsequent weapons would presumably be includable.
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ternatively,if the listing of ABM components was intended to constitute an
clusive enumeration of such components, then the ABM Treaty would have to be
dified in order to extend to innovative ABM systems not envisioned by the
rticipantinegdtiators-at the time of drafting.

Unfortunately, the working papers and authoritative documentation
rrounding the ABM Treaty negotiations are cléssified making it impossible to
curately assess precisely what participant intentiéns may have been with
gard to Article II(1). However; the unclassified portion of the Fiscal Year
79 Arms Control Impact Statements may provide at least the U.S. perspective
 connection with its discussion of directed-energy weaponry. The pertinent
atement concerning the potential applicability of the ABM Treaty to the

rticle~beam weapon provides:

The current PBW programs are not constrained by existing arms
control agreements. However, the BMD (ballistic missile defense)
potential of future PBW's creates a possible conflict with regard
to the 1972 ABM Treaty. Article V of the ABM Treaty prohibits
the development, testing or deployment of all types of ABM systems
or their components that are sea-based, air-based, space~based, or
mobile land-based. Article III of the ABM Treaty prohibits all
deployment of ABM systems or their components except for the two
land-based deployments permitted pursuant to such article. Article
II defines an ABM system as a 'system to counter strategic ballis-
tic missiles or their elements in flight trajectory; and describes
current systems as consisting of ABM interceptor missiles, ABM
launchers and ABM radars. [Deleted.] Thus PBW's used for BMD’
which are fixed land-based could be developed and tested but
not deployed without amendment of the ABM Treaty, and the develop-
ment, testing, and deployment of such systems which are other than
fixed land-based is prohibited by article V of the treaty.,q,

though even a portion of this commentary has been deleted for security

‘asons, the language suggests that the U.S. perspective of the terminology

BY systen" as contained in Article II(l) may include at least the particle-
‘am weapon, |

Whether or not a similar analysis may apply to high-energy

1Se i e . .
“*IS 1s unclear since the applicable portion of the statements has been
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185 o ﬁ”l"
leted again for security reasons. I~ However, it might be possible to '

-

fer that the same operative interpretation of Article II(1) would apply to
ther type of directed-energy weapons system.

Notwithstanding these inferences regarding the probable United States
terpretation of the scope of Article II(1) of the ABM Treaty, a strong
mterclaim exists suggesting the inapplicability of this definition to
rected—-ehergy weapons. Agreed Interpretation [E] of the Protocol to the
terim Agreement contains language which suggests that the ABM Treaty definition
y be narrower than the apparent U.S. perception would admit. This-authori-
tive bilateral interpretation states:

In order to insure fulfillment of the obligation not to deploy

ABM systems and their components except as provided in Article III
of the Treaty, the Parties agree that in the event ABM systems
based on other physical principles and including components capable
of substituting for ABM interceptor missiles, ABM launchers, or

ABM radars are created in the future, specific limitations on such

systems and their components would be subject to discussion in

accordance with Article XIII and agreement in accordance with
Article XIV of the Treaty. 186

reed Interpretation {E] read in pari materia with Article II(l) of the ABM
taty firmly implies that the original definition was.hqt;ihtéﬁded'

extend to "ABM systems based on other physical principles." Certainly
ABM system which employs either a HEL or PBW device would constitute one
sed on other physical principles.  Accordingly, it would seem that while .
¢ parties to the Treaty may be obligated to consult pursuant~to-théir’ " '
ligations under Articles XIII and XIV,1§Zch systems” may not be limited o f
der the terms of the Agreement itself. At very minimum, a counterclaim
this nature based oﬁ Agreed Interpretafion {Ej places the applicability of j
& ABM Treaty with regard to directed-energy weapons in grave doubt despite

¢ apparent U.s. interpretation of Article II(1l).
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If the ABM Treaty's definition of "ABM system' does include directed-

rgy weaponry, then Article V(1) would provide a limitation on the develop-

t, testing and deployment of certain systems.188 The language does not
vide a complete prohibition however, since it_only applies to air-based,
ce-based, sea-based or mobile land-based systems. Specifically excluded
m controls under this proviéion is the fixed or permanent land~based ABM
tem for which development, testing and deployment of appropriate ABM

tems may continue.within the ébnstraints elsewhere provided. In view

the probable ease with which the teéhnology involved in a fixed land-based
wem cbﬁld be adapted to a mobile system, even if this limitation does

ly to directed-energy weapons, it appears a less than reliable or credible
itrol.

Regardless of whether the central substantive provisions of the ABM
aty have functional épplicability to directed-energy weapons sytems, an
illary enforcement provision is almost certainly relevant. Article XII
the ABM Treaty provides inter alia:

1. For thé purpose of providing assurance of compliance with

the provisions of this Treaty, each Party shall use national

technical means of verification at its disposal in a manner con-

sistent with generally recognized principles of international
law.

2. Each Party undertakes not to interfere with the national
technical means of verification of the other Party operating
in accordance with paragraph 1 of this Article. (emphasis added)

189 oy
+significance of the Article XII(1l) and (2) language is its explicit law

laratory authorization for each party to conduct virtually unlimited satel-
€ reconnaissance of the other's resources. Despite the fact the Soviets ’,
¢ clearly opposed such satellite reconnaissance, it is clear from their

fément to this language, that their position has changed. Article XII(2)

ﬂ#ively prohibits any action by the reconnoitered party which might limit
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- capability of the verifying party to ensure compliance with the proscrip-
ons of the Treaty.

While these provisions in no way serve to prohibit or limit the
velopment, testing or deployment of directed-energy weapons, either in space
on the earth's surface, they certainly render their use against certain
connaissance and remote sensing satellites in contravention of international
7. The major ambiguity may be precisely what space resources constitute
stional technical means of verification.” FIn any case, the apparent commit-
nt to a principle of noninterference is bolstered by the fact identical
nguage was written into Article V of the five year Intefim Agreement on the
nitation of Strategic Offensive Arms which eﬁtered into force October 3,
72.190

Since directed~energy weapons are generally still in the developmental
age, there is almost a complete absence of any state practice which might be
ed to illustrate the application of this or any other institution in the
gregate claims-counterclaims process. However, a much debated and intri-
ing incident occurred in October and November of 1975 which may well portend
future events. On October 18, 1975, a U.S. Air Force early-warning
tellite and companion support vehicle in orbit over the Indian Ocean,engaged
monitoring Soviet ICBM silos, were illuminated by an energy source 10 to
000 times the intensity typically received from a ballistic missile launch
natural sources such as forest fires or volcanoes, So intense was the
diation,that infrared sensors aboard the strategically critical satellite
Te temporarily blinded. Five similar incidents followed between the
itial October illumination and early Décember of 1975. On each occasion,
learl}’—warni_ng satellite was incapacitated by an unknown energy source origi-

t] . . . 191 . .
ty@ Somewhere in the western Soviet Union. On one occasion the intense
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lumination persisted for a period of mbre than four hours although none of
e incidents resulted in permanent damage to the satellite.
Since the Indian Ocean early-warning satellite had been in service for
re than five years and sensor degradation had been recorded earlier, it
s initially suspected that an avionics malfunction had been the cause of
e incapacitation. However, a few weeks after the initial incident, on
yember {7 and again on November 18, two other U.S. Air Force satellites, this
me in far more elliptical orbits, experienced similar incapacitation of their
frared horizon sensors while over the Soviet Union. Infrared imagery from
fense meteorological satellites was examined for those days during which
e illuminations occurred and no natural sources of strong radiation were
und. The infrared sensors on these satellites were designed to function
th a peak radiation sensitivity at a wavelength of approximately 2.7 microns.
terestingly enough, this closely approximates the wavelength of high-energy
drogen-fluoride 1asers.192
Whether or not the Soviets intentionally employed a high-energy chemical
ser to incapacitate these U.S. strategic satellites has since become a.
tter of considefable contention. - The official United States position
ticulated by then Secretary of Defense Donald H. Rumsfeld, was that the
tellites had probably been dazzled by the glare from natﬁral gas fires.193
e U.S. itself has employed low intensity laser radar located at sites including

" Soviet reconnais-

oudcroft, New Mexico, and Maui, Hawaii, to "interrogate
fice satellites passing overhead. These laser radar facilities are used to
termine precise orbital parameters of the satellites. They are also used to

termine if the Soviet satellite passing overhead carries a reconnaissance

Mera by measuring laser energy reflected back from exposed optical systems.
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view of the U.S. application of laser radar, another possibility seemed to
that the incidents were nothing more than innocent but perhaps technically
: 1" " . 195
igled Soviet attempts to interrogate' U.S. satellites.

Some analysts quéstion why, if the Soviets have the means to incapaci-

e U.S. satellites, they would risk disclosure of so important a capability

an incident which would net virtually no military or political gain. If

ithing, incidents such as the 1975 "blindings'" might be expected to stimulate

-ellite "hardening" and defensive countermeasures. Moreover, the Soviets
ht well have expected the United States would counter by inmitiatidg -

srogram to develop its own laser antisatellite capability. Worse yet, if

> U.S. had already secretly developed such capability, the Soviets might have

sked possible retaliation in kind against one of their critical satellites.
1ally, these analysts reason that the Soviets would be far more apt to
duct such an operation against their own test satellites allowing the

llection of valuable target effect data in a completely controlled experi-

nt.196

Since the U.S. Defense Department ultimately determined that there was
sufficient evidenée to conclude these incidents had been the result of
tentional Soviet actions, there appeared no basis to claim a breach of
ticle XII(2) of the ABM Treaty. However, it is implicit from a recently
leased compliance report of the U.S. Arms Control and Disarmament Agency,

CDA), that had the 1975 events been the result of intentional Soviet high-

®Igy lasing of American satellites, such actions might well have been inter-

eted as interference with the U.S. national technical means of verification in

travention of the Treaty. With regard to the incident, the ACDA report
ted: '
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goviet use of something like laser energy to 'blind' certain
U.S. satellites could be an activity inconsistent with the obli-
gations in Article XII of the ABM Treaty and Article V of the
Interim Agreement 'mot to interfere with' or 'use deliberate
concealment measures' which impede verification, by national
technical means, of compliance with provisions of those agree-
pents. In 1975, information relevant to possible incidents of
that nature was thoroughly analyzed, and it was determined that
no questionable Soviet activity was involved and that our moni-
toring capabilities had not been affected by these events. The
analysis indicated that the events had resulted from several
large fires caused by breaks along natural gas pipelines in
the USSR. Later following several reports in the US press al-
leging, a Soviet violation, and in response to questions about
those reports, the US press was informed of those facts by
several US Officials.197

. The October-November 1975 "blinding incident" and the response of
5. decision-makers exemplifies the probable’claims potential of Article
[ of the ABM Treaty as a means of restraining the use of directed-energy
ipons against at least those satellites used for verification of the
rategic offensive arms listed in the Interim Agreement and ABM systems
Iressed iﬁ the ABM Treaty.. Of equal importance, the incident illustrates
> propensity for conflicting factual interpretations of the same data
wcerning events in this area. It may be expected that confusion and the
sulting disputes over the correct interpretation of what in fact occurred

lincrease as directed-energy weapons become a reality in the earth-space
198

>na,

The 1975 incident may also portend of some of the strains, suspicions

1 risks which this new weaponry will visit on the minimum public order

s 199 ' ;
item. With the advent of this weaponry capable of instantaneously

*8pacitating strategically critical defense systems, there will be greater
3 than ever for participants to accurately collect, analyze and respond
the available empirical data. One factor in particular that at least the

‘et Union and United States should clarify to each others satisfaction, is
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.cisely which satellite vehicles are subject to the protection of the ABM
.aty and Interim Agreement. As one space authority notes, an argument could
.n have been made with respect to the 1975 incident, that the satellites
linded" were technically not within the protected category of "national
ces : "200 . 1] . 1" -

chnical means of verification. Since the "blinded" satellites were early
rming satellites and not directly engaged in verification of quantities of
rategic . weapons or ABM systems, they were not subject to special protection

ainst interference.

Ancillary Provisions and Forums for Claims Assertion

As previously noted in connection with Agreed Interpretation {E]
the Protocol to the Interim Agreement, certain provisions in the ABM
eaty provide for consultation between the parties%o1 Article XIITI of the
eaty provides for the establishment of a "Standing Consultative Commission"
CC) between the parties to carry on a dialogue with respect to complianc:e.zo2
ticle XIV of the ABM Treaty provides that each party may propose amendments
the Treaty and also that there be a periodic review of the ABM Treaty at
tervals of five years. 203 Since the proceedings of the SCC are not public-
disclosed to encourage an open and frank exchange of politically sensitive
sitions, it is not possible to ascertain whether the subject of directed-
ergy ABM systems has been raised by either party in this forum.204 Since
ailable technical information strongly suggests that at least the PBW's, if not
Itain high-energy laser systems, have been seriously considered for their
fational ABM potential, it would appear likely that if this subject has not

: 2
Jet been raised in the SCC, eventually it will be. 05
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The Protocol's Agreed Interpretation ﬁﬂ,by invoking ABM Treaty Articles
I and XIV, offers some indication of the extent of the parties' responsibility
consult or seek appropriate amendments vis-A-vis ABM systems based on other
ysical principles. It seems likely that this obligation to consult through
e SCC extends to possible unintended, if not intended, interference with
e protected class of national verification satellites. A key brévision
ntained in Article XIII of the ABM Treaty provides that the parties will
ploy the SCC to "consider questions involving unintended interference with

; e . 1206 ]
tional technical means of verification.” Hence, reading Agreed Inter-

etation [E3 in pari materia with the referenced Article XIII of the ABM Treaty,

rties appear to be under an obligation to consult regarding the development of
novative ABM systems and their components as well as with respect to the
intended interference with verification apparatus employed to enforce the

eaty itself. . Under this interpretation, either party could, if it elected
'do so, raise the question of‘a possible directed-energy attack on one of its
M verification satellites. There is, however, no publicly available infor-
tion to suggest this has as yet occurred in any of the SCC proceedings.

While the Standing Consultative Commission is available as one bilateral
rum for the consideration of certain claims and counterclaims bearing on the
ntrol of direcﬁed—energy weapons, Soviet and American negotiators are clearly
obing alternative approaches. Growing concern over the advanced:' -Saviet
sting and possible future deployment of antisatellite interceptors or
~talled "killer satellites" prompted the Carter Administration as early as

Ich of 1977 to propose bilateral talks on the question of ASAT's. 207 In a

cent  State Department response to a Congressional inquiry, Douglas J.

Mmet Jr., the Assistant Secretary for Congressional Relations stated:
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We do wish to point out, in regard to (deleted) inquiry concerning
diplomatic approaches, that the question of arms limitations with
respect to potential anti-satellite activities has in fact been taken
up with the Soviet Union. In his March 9, 1977 press conference,
president Carter indicated that the United States had made certain
suggestions to the Soviet Union with regard to a possible agreement
in this area. This topic was raised with the Soviets in March, and
as. Secretary Vance subsequently indicated in public comments, the
United States and the Soviet Union have agreed to establish a bilat-
eral working group to discuss such limitations. 1In testimony before
the Subcommittee of the House International Relations Committee On
October 26, Ambassador Marshall Shulman pointed out that we are now
preparing proposals on this subject. President Carter has also re-
cently stated that he expects negotiations on this topic to commence

SOOIl . 208

What have been termed '"preliminary discussions on anti-satellite
stems" were conducted in Helsinki from June 8 through June 16, 1978.209
cording to a U.S. Arms Control and Disarmament Agency release, these.
scussions between the Soviet Union and the United States addressed '"questions
~connection with limiting certain activities directed agaihst space objects
d incompatible with peaceful relations between states, including the means
d systems for conducting such activities!izlo As in the case of other SALT
d ABM related dialogue between the superpowers, no substantive information
garding the discussions has been made public. However, in view of the fact
at at least second generation ASAT vehicles may rather prominently feature
gh-energy lasers as their destructive mechanisms, it is apparent that directed-
ergy weaponry is rapidly becoming a germane issue in the contemporary law
Strategic arms control and may soon have to be addressed_in this forum
ong others.

There also appears to be a third forum developing between the super-
¥ers for the exchange of claims and counterclaims with respect to the control
'diYECted—energy weapons. Ongoing U.S. and Soviet negotiations in Geneva

~

Med at developing weapons controls applicable to radiological weaponry appear
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nave at least touched the issue of the particle-beam weapon if not the
gh-energy laser. Declassified information from the Carter administration's
scal Year 1979 Arms Control Impact Statements indicates that the Soviets have
ised the issue of particle-beam weapons in these bilateral talks.211 The
viets have reportedly advocated a ban on the development of particle-beam
apons which would be employed to affect 'biological targets.'" The evolving

S. response to the Soviet proposal is to define and deal with the particle-beam
aponry ;n a case by case basis. Relevant bilateral dialogue in radiological
apons talks is a strong indication that claims bearing on the control of

rected-energy weapons are no longer merely theoretical, but are becoming

tters of fact in the processes of developing the contemporary law of strategic

ms control.

" Claims Evaluation

The contemporary law of strategic arms control provides a limited
stitutional basis for claims ésserting control of directed~energy weapons.
pending upon the scope of the Article II(l) definition of "ABM system,"

e ABM Treaty‘regiﬁe may apply directly to limit the development, testing and
ployment of directed-energy weapons which are Sea—based,‘air—based, space-
sed, or mobile land-based. However, as noted, this claim is subject to étrong
unterclaims and is perhaps reliable only‘to the extent that the superpowers

Ve in fact specifically agreed to the inclusion of innovative weapons systems
thin the context of the Article II(1l) definition.

The more persuasive and reliable claim arising out of the ABM Treaty
®0s from Article XII(2). This article provides a relatively concrete basis

I'aclainm precluding the use of directed-energy weapons in a manner so as to

e_rfere with national technical means of verification. A claim as to

v
b
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ermissible use of either terrestrial or space-based directed-energy weaponry,
,ther based on HEL or PBW principles, against national technical means of
-ification would be persuasive; Although the Interim Agreement (SALT I)

vired in May 1977, a similar and equally persuasive claim did exist until that
e under that separate agreement. Claims under SALT I would have:explibitiyi“
plied to satellite and other systems used for verification of offensive

rategic arms, whereas the Article XII(2) provis;ons which still remain in

fect onl} extend protection to verification mechanisms specifically applicable

ABM systems.

The strategic arms control law also affords important forums for broadening

e institutional foundation for claims to the control of directed-energy
aponry. While it may be unclear whether the ABM Treaty actually limits the
e of directed-energy weapons in an anti-ballistic missile mode, Agreed
terpretation fﬁ] of the Protocol certainly provides an appropriate and logical
ans of resolving the issue if in fact there is no understanding between the
perpowers, The Standing Consultative Commission appears an ideal forum
r addressing issues such as the breadth of the "ABM system' definition under
ticle II(1) of the ABM Treaty. With respect to the specific ‘issues involved
the possible use of directed-energy weaponry against satellites, the on-

ingASAT discussions may afford a useful alternative or supplementary forum
I the development of certain weapons controls. Finally the Geneva talks on
¢ control of radiological weapons may be a useful forum for at least addressing
¢ particle-beam weapon.

Claims as to impermissible use of directed-energy weapons founded upon
*Se institutional bases would generally be expected to serve the exclusive
d Inclusive interests of the participants. To the extent that these various

se . ey .
S serve to protect a party's national means of verification from an attack

e . -
Ch&iby means of directed-energy weapons or other devices, the participant's
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jtional security interests are enhanced. To the extent that the agreement
,rves to support and maintain the minimum public order and enhance the credi-
1ity of the nuclear deterrent, inclusive interests are served as well.

The enforcement mechanism supporting these institutions is a highly
mplex set of positive and negative sanctions. It is beyond the scope of
is study to evaluate in detail either the reliability or credibility of all the
nctions which apply to the.strategic arms limitation agreements. However,
mirical‘evidence generally suggests that at least the ABM Treaty - provisions
wve been observed by the superpower participants.

There are increasingly frequent claims that the Soviet Union has inten-
onally violated not only the spirit, but also the specific proscriptions
' the SALT I Agreement.213 Should these claims prove persuasive to U.S.
cision-makers, it is likely that the ultimate sanction which will be applied
. response,would be political rejection of the prospective SALT II Agreement.
ch rejection in turn wduld further stimulate the superpower arms race,
esumably to the disadvahtage of both the sanctioning and sanctioned partici-
nts.  However, in view of U.S. technological and economic capabilities, a
jection of SALT II would work to the particular disadvantage of the Soviets.

In summary, the institutional basis for claims seeking to limit the
e of directed-energy weapons in the strategic arms control law is extremely
rrow. Of particular significance in this body of law, is the existence of
rtain channeld for the creation of appropriate and desirable arms control :.
Plicable to innovative weaponry. Whether and to what extent the law of arms
Ntrol is amended to apply to directed-energy weapons will largely depend
on whether decision-makers perceive ﬁarticipant exclusive and inclusive inter-
ts advanced by such a step. . For the present, it seems likely that the partici-
0ts will find it‘beneficial to honor existing and relatively reliable institu-

nal bases prohibiting the use of directed-energy weapons against national

thnical means of verification used to enforce the ABM Treaty It is even
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ssible that these various bilateral institutions will eventually be expanded
, provide a more pervasive foundation for claims to the control of directed-. ..

1ergy weaponry.

D. Comparative Evaluation of Claims

Three sets of institutional bases in the comprehensive international
w applicable to the earth-space arena have been examined as potential
urces for claims to the control of directed-energy weapons, Admittedly, the
ucity of empirical case study material increases the vulnerability of any
alysis of subject matter as innovative as this. Nevertheless, an examination
' these bases coupled with a comparative analysis of their relevant arms control
atures yields certain preliminary conclusions regarding claims related to
e impermissibility of directed-energy weapons.

None of the existing institutional bases has been developed for the
irpose of controlling weaponry possessing the unique, innovative character-
tics of the directed-energy instrument. Although the travaux-preparatoires
‘e essentially unavailable for the various strategic arms control agreements,
ere is no indication that these institutions, any more than the Outer Space
Eaty or general principles in the customafy law were designed with the advent
fdirected—energy weaponry in mind. Moreover, there is no assurance that parti-
pants will expeditiously move to amend or reinterpret these institutions so
> to develop meaningful or desirable controls for innovative weaponry.

Of the institutions considered in the comprehensive international regime,
leContemporary strategic arms control iaw appears to offer the most promising
*t of bases for claims bearing on directed-energy weaponry. The ABM Treaty

ords 4 basis for a very narrow claim prohibiting the use of directed-energy



vices against national means of verification. It may even extend to a
pitation on the use of directed-energy weapons for certain kinds of anti-
1listic missile systems. Although the potential for expanding the scope

these limitations on weaponsuse exists in the ABM Treaty and Protocol to

e Interim Agreement, the fact that the Soviet Union and United States
ve entered into independent "hunter-killer" satellite talks in Helsinki-.may
dicate a proclivity toward the development of independent and specially
ilored institutions expressly molded to cope with particular weapons
oblems. |

The applicable customary international law principles suggest a strong
sposition toward the use, exploration and eventual exploitation of space
r exclusively peaceful purposes. There is also a general disposition toward
nuing nuclear or other weapons of mass destruction from certain areas in
ace. These principles, while formally incorporated in the Outer Space Treaty,
e restrictively-applied: by= major space resource states. Neither these
y principles nor the arms control provisions of Article IV of the Outer
iace Treaty have effectively discouraged the superpower participants from
search, development, testing and .even: production of coercive instruments
T use throughout the earth-space arena. Although it could be argued that the
eaty has served to control the orbital deployment of nuclear or other weapons
mass destruction, it appears the relative inefficiency of these instru-
ats compared with the alternative ICBM delivery system-is the actual motiva-
on for participants keeping the near space theater free of such devices.
In.those few instances where states have been forced to interpret and

Ply the general principles or arms conérol provisions in the earth-space
M3, participants have tended to construe the international law narrowly so as

duthorize at least the developed weapons systems. The preliminary Helsinki
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AT talks reaffirm this propensity toward narrow construction of the principles
d arms control provisions of the Outer Space Treaty. Participant exclusive
terests in a strong national defense or; dlternatively:inclusive interests. .in
nimizing the chance of mutual assured destruction,have been instrumental
| the space resource states interpreting the international law so as to
thorize development. and testing of the Fractional Orbital Bombardmeat
stem, the antisatellite interceptor and especially the ICBM's employed in
rategic éeterrence forces.

The utility of the general principles and the Outer Space Treaty as
ses for claims to the control of directed-energy weapons is further reduced
; impotent sanctioning mechanisms. Even if the relevant arms control concepts
| these two institutions are expanded so as to apply to the control of directed-
lexgy weaponry, participants are mot apt to risk vital national security
iterests to an international law doctrine which offers no credible enforcement
chanism. In contrast, the law of strategic arms control tends to provide
jreements based upon somewhat more concrete enforcement mechanisms which include
ithorized reconnaissance for verification of compliance and permissible uni-
iteral withdrawal in the event of a serious breach By the other party. The
‘ms control provisions implicit in the general principles or explicitly
stablished in the Quter Space Treaty are too amorphously structured to provide
)t such concrete, credible sanctioning procedures.

Nothing prevents the amendment or reinterpretation of existing interna-
lonal 1aw institutions specifically applicable to the earth-space arena.
Wever, these institutions and others which might be examined do not in their

214

‘tsent form support claims (o prohibition of directed-energy weapons.
ith the exception of the prohibition on the use of directed-energy weapons

la : A . . . .
Inst national means of verification of ABM systems and possibly in certain

i .
le ABM systems, these same institutions are ineffectual as a means of
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ontrolling the research, development, testing, production, deployment

‘rgeneral use of such devices. The ongoing bilateral ASAT negotiations may
roduce a new institutional basis for controlling development, testing, deploy-
ent or use of antisatellite instruments including those which might be armed
idldirected—energy weapons. It is also possible the Geneva talks on the
ontrol of radiological weapons could result in constraints on a particle-
eam weapon. If either of these agreements is specifically drafted to
numporagg innovaéive weaponry, it may serve to place the first explicit
ontrols on di:ected—energy weapons,

It should be noted however, that neither the ASAT or the radiological

eapons talks were specifically established for the purpose of placing prohibi-

ions or limitations on directed-energy weapons. If controls result, it will be

n indirect consequence of bilateral efforts established for other purposes.
ccordingly, it is almost certain that any such controls would be relatively
arrow in scope excluding many of the possible strategic and tactical applica-
ions of the particle-beamweapon or high-energy laser.

The comprehénsive international law applicable to the earth-space arena,
t least in its present state, is largely an ineffectual means of- controlling
irected-energy weaponry. Ambiguity, narrow interpretation, unreliable
anctioning mechanisms and participant interests conspire to prevent applica-
lon of these institutional bases for the purpose controlling this innova;ive

taponry. As bases for claims to reliable arms control over either the high-

lergy laser or particle-beam weapon, they are of limited utility. The existing

WS control provisions in the comprehensive international law applicable to
he expandeq arena will do little to guarantee the stability, much less the

‘mmncement, of the minimum world public order system.
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CONTROL OF DIRECTED-ENERGY WEAPONS

. THROUGH THE INTERNATIONAL LAW OF ARMED CONFLICT

The criteria for a weapon to meet the test of lawfulness may
be summarized by stating that it must not cause a destruction of
values disproportionate to the military advantage gained through
its use. The historical experience in applying the criteria
appears to indicate that weapons will be upheld as lawful except
where there is great disparity between the ensuing destruction
of values and the military advantage gained.

W. T. Mallison Jr.215

To complete the analysis of prohibitions and limitations applicable
o directed-energy weapons, it is necessary to examine the body of law
pecifically concerned with the conduct of armed conflict. Although this
ody of law has not been explicitly incorporated into the comprehensive inter-
ational law applicable to the earth-space arena, the unqualified language found
0 Article III of the Outer Space Treaty216seems authority enough to firmly
Stablish its universal application in all theaters; terrestrial as well as
Xlraterrestrial. The preceding chapter examined a broad range of institutional
'ases in the comprehensive international law which might afford support to
laing or counterclaims bearing on the éontrol of directed-energy weapons. In
Otrast

the following survey of the international law of armed conflict will

%k instead to the relatively narrow body of doctrine which traditionally has

~07=
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ought to impose constraints on the conduct of coercion. Again, this body of

octrine is best analyzed through its various institutional bases. These bases

hould be examined as a possible source of support for claims or counterclaims

earing on the control of directed-energy weapons in the earth-space areana.
Before proceedings, it is‘useful to understand the context in which

hese claims or counterclaims are made. Claims to weapons control in the law

f armed conflict should not be confused with claims related to the permis-

ibility or impermissibility of the use of force iteself. In the minimum

orld public order sysfem, claims bearing on the participant's right to resort

o force are judged under criteria provided in Articles 2(4) and 51 of the

nited Nations Charter. Such right must also be evaluated in light of certain

rticles found in Chapters VII and VIII of the Charter authorizing participants

0 engage in limited enforcement actions%17 Article 2(4) proclaims: "All Members

hall refrain in their international relations from the threat or use of force

gainst the territorial integrity or political independence of any state, or in

my other manner inconsistent with the Purposes of the United Nations.h218

hile Article 2(4) is designed to prohibit the use of force in international

elations, Article 51 of the Charter nevertheless authorizes participants to

Xercise their inherent right of individual or collective self-defense if

lngrmed attack occurs against them. Participants are also authorized to resort

‘0 coercion when acting pursuant to a U.N. or regional mandate under either

hapter VIT or VIII for the maintenance and restoration of peace and security.219
Regardless of whether a participant resorts to the application of

“vercion lawfully in accordance with the Charter or violates the provisions

FArticle 2(4), it is subject to constraints imposed by the law of armed

Onflict. Whether in the role of agg?essor, defender or enforéement authority

it . . . . .
g for the U.N. or some regional organization, each participant is subject

0t Co e
‘ %o fundamental rules. First, it may only attack legitimate objectives and
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second it may only apply permissible techniqués in conducting its coercion.
mder at least traditional international law, violation of either of these
WO fundamental rules subjects the participant to various sanctions which
include among others holding rvesponsible participant authorities accountable
s war criminals.
Claims to weapons control tend to focus more on the second of these
rules, to wit, the techniques or methods applied in the conduct of acts of
coercion. Nevertheless, constraints as to lawful objects of attack relate to
the participant's ability to direct its attack. To that extent, both fundamental
rules are relevant in an examination of the legality of the directed-energy weapon

in the law of armed conflict.

A. The Law of Armed Conflict as an International Regime

l. Principles and Collateral Concepts in the Customary Law

At the root of the international law of armed conflict are a set of
established principles and collateral concepts which have a considerable
bearing on claims relating to both the prohibition ?er se and limitation of
“eapons systems. These general principles and collateral concepts are construed
by international law scholars in many generic classifications. While the

‘Classifications themselves may be of little significance to this study, the

ra

l

0

tionale upon which they are founded is important in analyzing the legality
fpr‘i’spective weapons systems. This rationale including its basic assumptions,

S also important since it has frequently been incorporated into conventional

r i - s gt . oy R ) N
Leglmes which purport to prohibit or limit weapons by means of certain general

tinciples,
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Professor W. T. Mallison Jr. considering the impact of the customary
aw on weapons control refers to the principle of "military necessity."
ccording to Professor Mallison,

Military necessity should be regarded as legalizing only that
destruction which is necessary to the prompt achievement of
lawful military objectives. More specifically, military
necessity only justifies destruction which is relevant to

the attainment of lawful military objectives and proportion-
ate, in the sense of a reasonable relation between the amount
of the destruction carried out and the military importance of
the object of attack. Based upon past experience, the require-
ments as applied in actual war or hostilities are only that

the irrelevance and disproportionality of the destruction
effected must not be'great.zzo

asic to the principle of "military necessity' is the concept of proportion~:
lity. One authority which perceives ''proportionality" as a principle

separate in itself observes "acts of war must be based upon a balanced

relation of the means employed to a military end. The means cannot exceed the

221

end Striking this balance as to whether a means or technique is

reasonable in achieving the end is typically accomplished by an application of
1 "reasonable man standard."

A recent unilateral interpretation of the principle of military
fecessity is offered by the U.S. Air Force in its publication AFP 110-31,
mternational Law-The Conduct of Armed Conflict and Air Operations: "Military
tecessity is the principle which justifies measures of regulated force not
forbidden by international law which are indispensable for securing the prompt
Wbnission of the enemy, with the least possible expenditures of economic
id human resources."222 The Air Force definition assumes that the force
PPlied by the participant is controllable and that its use is essential to

chi . . . .
heve an expeditious submission of the opponent. It also incorporates the

on . . . . . . .
Pt of proportionality to the extent it justifies measures indispensable
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r securing prompt submission of the enemy (the end) with the least possible
penditure of resources (the means). It further assumes that it is possible
ascertain whether or not a measure if forbidden by the international law.

.ﬂ1conceptua1izations of the principle of military necessity establish the

port of the relationship between the techniques invoked by the participant

d the objective to be achieved. Moreover, they emphasize this relationship
dependent upon certain facts which it is assumed are ascertainable. The

fficulties in applying the principle of military necessity stem in large

rt from these assumptions that certain facts are ascertainable.

A second general principle basic to the law of armed conflict is that éf
umanity.'"  Humanity is perceived as mutually exclusive frqm,but neverthe-
zsscomplementary‘to,the principle of military necessity. As formulated by the
r Force AFP 110-31, the principle of humanity "forbids the infliction of
iffering, iﬁjury or destruction not actually necessary for the accomplishment
Elegitiﬁate military purposes."223 Again there is an element of "'proportion-
lity" to the extent that the adverse effects of coercion are not to overreach
e lawful military purpose; Under this principle, it is generally assumed that
ivilians or noncombatants should not be lawful objécts of attack. This
munity does not preclude unavoidable casﬁalties occurring during attacks
ainst authorized military objectiyes. However, such unavoidable casualties
der the principle of humanity cannot be excessive in relation to'the projected
litary advantage to be gained.ZZA

Certain assumptons and ambiguities are apt to cause difficulty in the
PPlication of this principle. The principle assumes that participants are
le toagcertain what adverse effects are 'mecessary' for attaining the desired
nd,

It also assumes that the desired end of "legitimate military purpose' is

lually ascertainable.
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As is apparent, both principles share a tendency to be open-ended. J} 
th are also firmly rooted in the protection and preservation of key
rticipant human and material values. With regard to the rationale suppbrting
ese complementary principles, Professor Mallison observes:
Both basic principles, . . . protect important value interests
of the world community. Until war and hostilities are abolished,
the basic principles reflect the interest of states in conducting
war or hostilities (at least for defensive purposes), but in con-
ductingithemwith the least possible destruction of human and mate-—

rial values. It is wanton and unreasonable destruction which is
made illegal by the principles of military necessity and humanity.225

ofessor Mallison suggests that there is a point in the conduct of armed -
nflict where an increased level of applied destruction and violence‘is
unterproductive for all participants, no matter what their role or position.
y carry the conduct of armed conflict beyond this point is illogical,
rational, (and: in violation of the basic premises of the international law
 armed conflict.

The significance of these principles is that they provide juridical
‘iteria for determining the legality of particular weapons. 1In this function,
e principle of military necessity tends to prevail over the prinqipie of
manity when the two are in apparent conflict. In consequence, weapons are
msidered as lawful to the extent that the destruction of resources and personal
ijury they produce is absolutely necessary to the attainment of the military
Yjective, In specfically addressing the legality of innovative weapons

'Stems, Professor Garner notes: o

The employment of new and powerful inventions of destruction or
of new methods is, of course, not to be condemned and ruled out
Berely because they are new or because they are more effective
than those formerly employed, as a few sentimentalists in every
3ge have wished to do. The true test of their lawfulness is rather
vhether they can be employed without inflicting superfluous injury
upon those against whom they are employed, whether they 'uselessly
38gravate the suffering of disabled:men,'whether their effect is
¢ruel and inhumane, and the like. 226
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A generally consistent perspective which invokes the concept of propor-
onality common in both principles is offered by'Professors McDougal and

]iciano:

The permissible or nonpermissible character of the employment of
a particular weapon or mode of attack has in broad principle been
made by decision-makers to turn upon the proportionality between
the deprivation of values incidental to the use of the weapon or
mode of attack and the military advantage accruing to the bellig-
erent user. (O)nly weapons whose use has resulted in incidental
value deprivations obviously superfluous and grossly disproportion-—
ate to the ensuing military advantage have been characterized as
nonpermissible and effectively outlawed. Since such weapons are
by definition militarily inefficient-value deprivations necessitate
the expenditure of force - the compromise in favor of military
essity is obvious.
nec y 297
rofessor Mallison more concisely summarizes the criteria for a weapon to
et the test of lawfulness by simply stating "it must not cause a destruction
f values which is'disproportionate to the military advantage gained through )
22 :
ts use." 8 oo
Although military necessity and humanity form the two fundamental
rinciples of the law of armed conflict, other bases have also been suggested o
Drproviding_juridical criteria used in appraising the lawfulness of weapons.
lthough in certain instances these principles or collateral concepts may be
60 to be adjuncts to or component facets of military necessity and humanity,
ertain attributes may tend to vary from the fundamental principles. A
rinciple which is occasionally mentioned but considered of relatively little
“temporary vdlue is "chivalry."  Chivalry as a principle demands armed
mflict be conducted in accord with certain established, traditionalistic
Umalities and courtesies. ~ Twentieth Century warfare and the advanced
e . . . .
Chm)logy which may produce destructive effects well separated in time and

Pace from the belligerent using a particular weapon has tended to diminish

he 1
¢ impact of this principle.229 The principle 4% still applicable with respect
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,prohibitions against the use of poison, dishonorable or tregcherous
sconduct , misuse of enemy flags, and other types of perfidy. But with few
ceptions, its applicability to weapons control is marginal.

A set of collateral concepts or principles of considerably greater
levance to contempoary problems of weapons control has been proffered by the

30

ockholm International Peace Research Institute (SIPRI).2 Entitled "progres-

" these concepts have been employed by SIPRI in its analysis of

ve principles,
rious innovative weapons systems which it refers to as '"dubious weapons."”
PRI contends that the fundamental or traditional principles in the law of
med conflict are not always adequate as measures with which to analyze these
w dubious weapons. Although neither the particle-beam weapon nor the high-
ergy laser are speéifically included in SIPRI's detailed analysis of dubious
apons, it would appear these progressive principles are designed for general
plication to contemporary or innovative &eapons of modern warfare.

The principle of survival as proffered by SIPRI seeks to delimit the
unds of military necessity to the extent that when the very existence of
nkind itself may be at stake due to coercive action, military necessity
st yield, even if the self-preservation of the participant state is placed
! jeopardy. Implicit in the principle is the concept that at least some
-apons of mass destruction now possessed by participants, if used in massive
- general coercion, would have major effects on noncombatant participant states
d the world community as a whole. As some evidence of support for such a
inciple, the SIPRI study cites U.N. General Assemﬁly Resolution 1653 (XVI)

 November 24, 1961 in which all use of nuclear weapons is condemned as "a

231

r . . . eq .. . .
Ime against mankind and civilization." The resolution notes that such

d . . .
3pons were directed against not only belligerents, but also "against mankind in

] .
feral, " While the progressive principle of survival may be of little value
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nactuélly constraining belligerent actions in cases of massive coercion, it
aypresent a useful griterion for appraising which weapons systems should
e developed while states are still at peace. In other words, while some level
f rationality prevails, participants may consciously opt for systems which are
ess apt to place the survival of mankind in jeopardy in the event war does
ccur.

The SIPRI study cites other examples of progressive principles which
t asserts are gaining acceptance in the international law of armed conflict.

"

t is suggested that a principle of "environment" may be evolving which looks

o the ecological impact of a particular weapons system. While the exclusive
nd inclusive participant interests in supporting an optimum natural environ-
ent have been well recognized in the general international law, the law of
rmed conflict is only now beginning to incorporate the concept as a juridical
s 232
riterion. As noted by the SIPRI study:
Responsibility for the environment is recognized in the modern
international law of peace. It should also be recognized in times
of war. The value of 'the environment' and the importance of its
preservation should be recognized as belonging to the factors which
should be taken into account in deciding upon the laws of war con-—
cerning 'dubious weapons'. Less need to do this existed in former
times. At present, new weapons have become available which threaten
the human environment in its integer biological existence, and
technological developments may bring about the possibility of caus-
Ing fundamental changes in the earth's ecology. The time is ripe

to brand specific acts as international crimes of 'ecocide'. The
laws of war should be adopted to this new situation.233

Here, there is no suggestion that the inclusive interests in value
Onservation implicit in this principle would prevail over the principle of
ﬁﬁxary necessity. However, participants developing alternative weapons
Stens each exhibiting comparable destructive and operational efficiencies,

) .
Y well opt for the system which least impacts upon the environment.
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The third progressive principle suggested by the Stockholm Institute
)5 a means of apptaising the legality of dubious weaponry is referred to as
te principle of "threshold." 234 The SIPRI study observes that there is a
.Jear threshold between certain weapons of mass destruction, e.g. thermonuclear
jevices, and conventional weaponry. This threshold is sufficiently visible
o the participants and the threat of mutual assured destruction of values so
Jear, that in an armed conflict, rational combatants will tend to avoid
‘he first use of the more demolitionary weapons of mass destruction for fear
such action would open the door to further use. 1In the case of the threshold
etween conventional and nuclear weapons, the Stockholm Institute's study
bserves,''If this threshold is trespassed, the road is open to the use of all
wclear weapons."235

The principle of threshold is based on at least two relatively weak and
enerally unsupported assumptions. First, it assumes that weapons of mass
lestruction are by their very nature less desirable as instruments of coercion
han conventional weaponry. It assumes that in any armed conflict that weapons
f mass destruction are necessarily apt to bring about greater deprivation of
articipant values than conventional weaponry. The principle further assumes
he absence of significant thresholds within a given class of weapons of mass
kéhnmtion.236 These assumptions have been attacked as unsubstantiated in
fact by a number of authorities with particular reference to prohibitions on
hemical devices.237

Although it is beyond the scope of the present analysis to evaluate
thesearguments, suffice it to say that there is a strong case that there.are
"¢apong which, because of the physical principle upon which they are based, are
lassified as weapons of mass destruction despite the fact they may be nonlethal,

c
Mtrollable and relatively discriminating. Such weapons may be rather clearly

{Stinon s :
Stinguishable from other weapons employing the same general physical principle.
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. certain instances, this distinction may be so apparent as to ensure the
dstence of a threshold within the class of weapons itself. Such an intra-
MSsthreshold might function equally well to discourage the use of the more
evastating devices in the class while nevertheless permitting the use of the
ore discriminating, controllable weapons which operate on the same physical
rinciple. A typical example cited by the proponents of this argument would
e the nonlethal gases, e.g. tear.gas, which are considered within the classi-
ication of gas or chemical devices and accordingly placed in the categofy of
eapons of mass destruction. Clearly such categorization appears illogical.

The paramount significance of both the traditional and evolving body
f progressive principles is that they provide a set of juridical criteria for
valuating innovative weapons systems. When: examined carefully, some of these.
rinciples may be based upon assumptions which are not necessarily universally
alid. However, as long as these assumptions are recognized and their limita-
ions acknowledged, the resultant criteria may be invoked as potential institu-
ional bases supporting claims to weapons control.

The preeminent point which seems lost to many who would apply the
riteria suggested by these principles, is that their greatest utility may
¢ in offering standards dpon which comparisons may be made. An appraisal of
he1awfu1ness of a particular weapon in terms of these various principles,
oth fundamental and progressive, is apt to ignor the influence of alternative
evices ip reaching a decision as to legality of any given system. A narrow
falysis of an isolated weapons system may also fail to consider competitive
whiical, diplomatic or military strategies impacting on factual conditions in
hereal WOrld.arena. At least until such time as the optimum world public

'rd , : . .
T system is effectively attained, the lawfulness of innovative weaponry
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45t be judged in terms of a comprehensive analysis which examines alternative

evices within the context of real world strategies.

. General Weapons Control in the Early Conventional Law

An accurate juridical analysis of directed-energy weaponry presupposes
ome understanding of how the general principles have been applied in the
istorical context. It is not the purpose of the present study to exhaustively
xamine the considerable historical experience concerning the prohibition per
¢ or limitation of weapons. Nevertheless, a selected examination of this » o
istorical experience with a particulér emphasis on the efforts to control
eapons through international convention affords a broad perspective from which
0 apply juridical criteria to directed-energy devices. Moreover, the historical
xperience aids in understanding how the customary law principles are applied
nd interpreted in conventions which might serve as general institutional
ases for claims related to the control of airected-energy weapons.
The recent experience in weapons control finds its genesis in the i
eclaration of St. Petersburg of 1868. Convoked by the Russian Imperial
overnment in 1868, the'International Military Commission” addressed itself to
he problem of certain newly developed projectiles which were exploéive or
3mﬁained "fulminating or inflammable substances."238 The Russian Government
a5 concerned that the smaller of these projectiles, those less than 400 grammes,
®nded to cause excessive injury to individual combatants when compared with the :

239 15 prohibiting the use

¥ : .

Teexisting alternative, the non-explosive bullet.

of . . . . :
sud‘PrOJectlles, the Declaration invoked concepts which have become

fu . A
Mdamenta] precepts in the law of armed conflict vis-a-vis weapons control:
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That the only legitimate object which States should endeavor to
accomplish during war is to weaken the military forces of the enemy ;
That for this purpose it is sufficient to disable the greatest

possible number of men;

That this object would be exceeded by the employment of arms
which would needlessly aggravate the sufferings of disabled men,
or render their death inevitable;

That the employment of such arms would, therefore be contrary

to the laws of humanity;
240

his language expresses the clear désire of the Commission to place certain
eneral c;nstraints on the conduct of armed conflict, particularly with

egard to the use of certain arms which evoke adverse and unnecessary

ffects. Although the United States and many other states did not participate
n the formulation of this proclamation, it is today generally regarded as part
f the customary international law of armed conflict.

It is clear from the language of the Declaration that the Commission
onsidered the criteria of military necessity and humanity in appraising the
legality of the innovatiQe explosive bullet. What the St. Petersburg
leclaration - also suggests is that the juridical determination of illegality
‘s at least in part a consequence of the availability of an efficient
lternative instrument of coercion that accomplished the same end without the
ﬁmeadverse effect upon its targeted victims. Military necessity simply did
ot demand the use of an explosive or fulminating bullet to disable or kill
ndividual field soldiers.

When World War I demonstrated the military advantages of aerial warfare,
arﬁﬁipantSeexhibitedﬂ. no compunction in reintroducing the explosive bullegf‘1
Wever, in this instance the explosive.bullet was employed against aircraft
" not the footsoldier. 1In the context of World War I aerial warfare, the
amePrinciples of military necessity and humanity implicit in the St. Peters-—

f“gDeclaration of 1868, served equally well to render permissible the same

ea . . P
Pon in 4 different set of circumstances. In each case, participants
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mmared the relative efficiencies and impact of alternative weapons in the
ontext of the military mission and reached opposite results. Yet in each
nstance, the operative principles were at work and affected fhe juridical
nalysis of the weapon.

When the European delegates met at the Hague Conference of 1899, a
rincipal topic of discussion was the use of the balloon to launch projectiles
r explosives. The participants reached agreement "to prohibit, for a term of
ive years, the launching of projectiles and explosives from balloons, or
y other new methods of a similar nature."242 Again the principles of military
ecessity and humanity were implicit in.participant efforts to limit use of
he lighter than air vehicles. As of 1899, ﬁo participant state had produced
m especially efficient lighter than air vehicle suitable for carrying on
ccurate aerial bombardment. Howevef, the interim nature of the agreement was
1 clue to participant expectations that a future comparison of the lighter
than air vehicle with conventional delivery systems might yield very different
results.,

Since the Hague Declaration did not restrict research and development,
articipant states continued effofts to produce a militarily efficient lighter
than air vehicle. By the time the Hague Conference of 1907 convened, the
fajor Continental powers had active airship development programs and were not
inclined toward a renewai of previous restrictions on these potentially
bificient delivery systems.243 The airship, unlike previous ground delivery
istems, could operate at altitudes beyond the reach of ground defenses
faking 1t essentially immune from defenéive attack. Moreover, it could deliver
| Sbstantial explosive payload to a distant target with increased accuracy.
{°mbardmen well beyond the enemy's front lines using something other than

a ) . . ,
ng'combatants was now for the first time a viable possibility. Although
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rticipant states which considered their geographical vulnerability increased
the dirigible or which had no development programs of their own favored
newal of restraints on aerial bombardment, the prospective efficiency of this

. . v \ 244
novative delivery system ensured it lawful combatant status.

The experience surrounding attempts at weapons control by the two Hague
nferences suggests the existence of an important juridical factor which is
ghly influential, if not controlling, in the evaluation of weapons systems.

. M. W. Royse in addressing efforts at the Hague Conferences to regulate
apons systems posited this thesis:

Such destructive weapons, for instance, as the high explosive

shell, the shrapnel, mines or torpedoes, were retained as legiti-
mate means of warfare, whereas the inefficient expanding and explo-
sive bullets were condemned along with the perfectly useless free
balloons. The proceedings of the Hague Conference(s) demonstrate
rather that a weapon will be restricted in inverse proportion, more
or less, to its effectiveness; that the more effictent a weapon or

method of warfare the less likelihood there is of its being restricted
in action by the rules of war. (emphasis added)245

calling the historical experiences with aerial bombardment and events which
sulted in the authorization of the subﬁérine warship, Professor Méllison
knowledges the Royse thesis, observing, "Thus in ﬁhe present century
mbatant units which have been found to functiop with military efficiency
 relatively new warfare environments, the air and under the sea, have been
corded lawful status."246
The Royse thesis might well be questioned in view of the selected
hievements in both bilateral and multilateral arms control negotiations
fice World War II. Any of a number of international agreements have been
ached which would appear to control relatively efficient weapons systems.z47
Wever s

as noted in the preceding chapter, the general tendency is to

It . . )
€rpret the arms control provisions of such agreements narrowly so as to
P
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sthorize those activities or weapons not expressly prohibited. In instances
tere there has been progress toward controlling potentially efficient
ystems it appears that either one of the progressive principles acted to
ofluence the juridical determination or a relatively credible sanctioning
) . o 248
ystem was developed in support of the conventional prohibition or limitation.
Experience since the advent of weapons of mass destruction suggests
hat the Royse thesis-contending efficient weapons will be deemed lawful-can
ot be applied in a wooden fashion without a cafeful examination of the facts.
owever, it is difficult to lightly dismiss the factual evidence that Royse : ‘f
nd others subscribing to his thesis bring to bear when discussing the histori-
al experience in testing weapons legality under the international law of armed
mﬁlict.249 The thesis seems to emphasize that =~ any juridical analysis
f a weapon should take into account its relative efficiency when compared with
ther competitive instruments of coercion. The efficiency of an innovative
eapon may actually‘be such as to enhance participant claims to its authorized
se on the basis of the principles of military necessity and humanity. To the
xtent the efficiency of the weapon permits prompt submission of the enemy with
inimum expenditures 6f resources and at the same time aids in achieving the
egitimate military purpose with minimum unnecessary suffefing, it serves to
thance claims based on these two fundamental principles. ' | |
While the Hague Convention of 1907 produced few if any meaningful o f
lnitations with regard to efficient weapons, it nevertheless articulated two
"ortant general precepts bearing on wegpéns control. Article 22 of the Annex
O the Hague Regulations for Convention IV provides "The right of belligerents

250 This pronouncement, .

° adopt means of injuring the enemy is not unlimited."
hi . . . ' . .
e certainly imposing no concrete constraints on any particular or even

e . . . . * . s
*leral category of weapons, generally supports the limitations implicit in the
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mdamental principles. It establishes a very broad conventional rule for
straining the means, conduct and weapons employed in armed conflict.

Article 23(e) of the Annex to the 1907 Hague Regulations provides a
cond precept bearing on weapons control. This provision states in pertinent
rt: "In addition to the prohibitions provided by special Conventions, it is
specially forbidden- . . . To employ arms, projectiles, or material calculated

. w251 . . , .
» cause unnecessary suffering. This general conventional rule,while again
pplicitly incorporating the concepts of military necessity and humanity,
pecifically prdscribes instruments of coercion which produce "unnecessary
sffering." To some extent, Article 23(e) represents a reaffirmation of the
t, Petersburg Declaration which sought to bar the use of particular weapons which
uselessly aggravate the sufferings of disabled men, or render their death
. "252 . . N

nevitable. In .determining which weapons or methods of warfare are barred
50 jure under Article 23(e), international law looks to the practice of '

tates. As noted in AFP 110-31:

What weapons or methods of warfare cause umnecessary suffering,

and hence are unlawful per se, is best determined in the light . }';

of the practice of states. All weapons cause suffering. The
critical factor in the prohibition against unnecessary suffering
is whether the suffering is needless or disproportionate to the
military advantages secured by the weapon, not the degree of

sufferi i . v
ering itself 253

The doctrine of the avoidance of unnecessary suffering articulated
UArticle 23(e) has been repeatedly invoked in the international law of armed
254 L

oflict. It was central to the prohibition of dum dum or exploding bullets.

t has also been cited as the rationale behind prohibitions against the use
)fp“ﬁectiles filled with glass or materials inherently difficult to
‘“eﬂimedically. This doctrine is construed so broadly that it seeks to

To . - . ‘ 1
Stribe not only weapons and methods which cause unnecessary suffering, but
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so the manner in which they are employed against combatants. > In other

rds, a weapon may meet the criteria established under Article 23(e) by

hibiting characteristics which do not tend to cause unnecessary suffering, yet

wertheless be regarded as unlawful because it is employed in a manner apt to

ing about the same proscribed result.

The Impact of Modern Warfare

-

Understanding the general application of the customary law principles

d certain key provisions in the early conventional law of weapons control,

- is now important to consider the impact of modern warfare on the law of

med conflict. The general customary law principles and the early conventional

gimes were‘developed to deal with forms of armed conflict and weapons largely

£ a previous era. While in practice they have been applied frequently in the

entieth Century, they have not been consistently effective or relevant in

ldressing new modes of combat, weapons or participant strategies.

Since the

irected-energy weapons are distinctly innovative products of the contemporary

‘a, the major influences of modern warfare upon the international law of armed

nflict must be considered for purposes of the present juridical analysis.

Perhaps one of the most significant factors of modern warfare
\fluence the law of armed conflict is the development of weapons of
8truction. Some of the earliest weapons of mass destruction were

Shyxiating, poisonous and other land warfare gases. The delegates

gue Conference of 1899 were apparently concerned about these gases

to
mass
the

to the

and sought

’ lmpose restraints on their use. Nevertheless, gas warfare became prevalent

1 ¥World War I after Germany initiated its use in 1915 as an instrument of anti-

ench warfare. -0

The development of these early gases was followed by

*Starch into bacteriological agents. In the hope of discouraging at least the
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jrst use of these early weapons of mass destruction, a number of major power
257
srticipants developed the Geneva Gas Protocol of 1925. Despite
:mmiderable criticism of its weak enforcement mechanisms, the Protocol
emains in effect and has been recently ratified by the United States.258
Even more significant that: the introduction of these early chemical and

scteriological agents was the advent of the atomic bomb toward the end of
orld War_II. With the succesé of the U.S. Manhatten Project and the subsequent
grrender of the Imperial Japanese Government brought about by the August 1945
ombings of Hiroshima and Nagasaki, the world was wrenched into the nuclear age.
ince these initial caﬁastrophic events, nuclear weapons technology has been
chieved by a variety of states. Moreover, the numbers and sophistication of
uclear and thermonuclear devices has expanded dramatically, particularly
n the case of the superpowers and their most powerful military allies.

~ The development of these and other weapons of mass destruction has
reatly influenced participant strategies. These weapons and the sophisticated
apidly delivery systéms which have been developed in conjunction with them
ave made it possible to strike a single devastating blow to an adversary.
s a result, partiéipant military and political strategies have dramatically
hanged. Whereas in earlier periods, the objective of participant state
ilitary action was often dominance over a set objective, the current era is
OTe apt to be characterized biy more restrained goals, at least in the case
f the nuclear powers. The growth of massive arsenals of sophisticated
ermonuclear and nuclear weapons along with strategic force delivery capability
1 often tended to check the military options which might havé been previously

vailable to participants. As observed by the Stockholm International

"ace Research Institute (SIPRI):

' Although dominance is still an objective in relations between the
8reat powers and the small states, in their sphere of influence or
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outside that sphere, or among small powers (for example, the conflict

petween Israel and the Arab countries), this objective has almost

disappeared in relations among the great powers. If NATO and the

Warsaw Treaty Organization (WTO) were to wage all-out war, the ques-

tion of victory would have little meaning since such a conflict

would result in mutual destruction before the issue of who was

the stronger could be settled.259

The principal role of weapons of mass destruction and in particular,
Jear and thermonuclear devices, has been in support of the strategy of
frrencé, to wit, preventing the outbreak of war thfough the threat of
isive retaliation in the event of an armed attack. To amplify the threat
inst a potential aggressor, deterrence has been construed to authorize
acks upon not only military objectives traditionally authorized by the
. . eqa . 260

eral principles, but also civilian population centers as well, To
jure the credibility of the strategic deterrence forces against a disarming
emptive first strike, the superpower participants continually upgrade and
rove upon sophisticated delivery systems which are operationally deployed

as to guarantee effective retaliation even in the event of the feared

emptive strike. The policy of guaranteeing a massive retaliatory strike

each superpower against the other in the event of an attack iseuphemistically

erred to as "mutually assured destruction" or "MAD."

In circumstances where the strategy of deterrence influences participant

lons, it supersedes both the traditional,and in most cases even the progressive,

nciples of the law of armed conflict. For example, in order to ensure the
tess of deterrence, the ABM Treaty actually increased the exposure of
lerwise protected noncombétants in participant states to potential nuclear
ack, The rationale for this apparently unlawful or at least illogical

ateral agreement was to guarantee the credibility of the nuclear deterrent

1effectively enhance the existing '"balance of terror" to discourage a

empt 3 . . .
Wptive strike. The premise of the ABM Treaty is that defensive means
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rainst nuclear retaliation directed against civilian population centers must be
2

ipited so as to ensure the continued credibility of retaliatory deterrence

261
;apons .

Another influence which must be taken into account in any juridical
ml&sis of innovative weapons,is the Twentieth Century concept of unrestricted
yrfare. This influence, like the advent of weapons of mass destruction and
ie theory of nuclear deterrence, has tended to decrease the impact of the
HMamentéi princiﬁles on warfare. The concept of unrestricted warfare
\tails combatants attacking the aggregate power bases of the enemy state
icluding;the military establishment, the transportation system, the economic
rructure, the ideological foundations, social organization and the population
:self. The objective of the strategy is to dismember key components of the
ponent's institutional power bases making further conduct of: the conflict
wcreasingly more costly and difficult. In its extreme, such straﬁegy involves
ither direct attacks updh civilian population centers, or alternatively,
bstantial ancillary destruction and injury to such noncombatanfs by virtue
[ massive assaults on otherwise legitimate targets in the vicinity.

During the American Civil War, General Sherﬁan invoked the strategy of
tal or unrestricted warfare against the Confederacy in his infamous march
rough Georgia. Said Sherman, '"The only possible way to end this unhappy and
readful conflict . . . is to make it terrible beyond endurance!' General
leridan operated on the same premise in conducting unrestricted warfare against
e American Comanche Tribe.262 The strategy of unrestricted warfare was
‘ercised to a limited extent in World War I. However, with the development
f the medium and long range bomber, high explosive ordnance and fire bombs;
tbnarines of greatly inéreased operational capabilities, and many equally

*thal weapons, most combatant states were exposed to the full force of this

hntegy by the onsét of World War II. The German V-1 and V-2 attacks on England,
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London blitz, the fire bombing of Dresden and Japanese cities and ulti-

s1y the atomic-bomb attacks themselves exemplified some of the worst horrors
wrent in the strategy of unrestricted warfare as practiced duriné the World
1I. 263 It is apparent in all these actions that noncombatant civilians

, the real victims of the attacks designed to increase the "price" each
-icipant paid for its continued involvement in the conflict.

Superpower and major power participant state military strategies since

ld War II have generally continued to embrace the concept of unrestricted

‘are. The principal qualification to this policy has been with regard to the
of weapons of mass destruction. The use of weapons of mass dest;uction
inbparticular nuclear or thermonuclear devices has been avoided largely by

son of the threshold principle — that is a fear that the first use of these
lces will dangerously escalate the conflict to a level of massive coercion
shich there would be unrestrained exchanges of such weaponry among participants.
1 the North Vietnamese attacks on the Republic of South Vietnam and the

‘ican conduct of the war against North Vietnam displayed at least some
acteristics of the strategy of unrestricted warfare. Although the U.S.

lal war against North Vietnam was by no means totally unrestricted, one

ts objectives was nevertheless to bring the war to the civilian population and
en the country's total capability to wage an aggressive war against the
blic of South Vietnam.264 However, a concern for the threshold also appeared
lave been a major reason that the principal nuclear power participant, the
ed States, avoided the use of even tactical nuclear devices during the
se of the prolonged conflict. '

Soviet military strategy also embraces concepts of unrestricted warfare.

hall v.D. Sokolovskiy in addressing the implications of weapons of mass

Tuction in a world arena characterized by conditons of political struggle




-119-

oclaimed: "Under these conditions, the political aims of the sides in a future
r1d war will be achieved not only by the defeat of the armed forces; but
so by complete disorganization of the enemy economy and lowering of the
rale of the»population."265 Although there is less evidence that the
rategy of unrestricted warfare is pursued by the less powerful states, any
parent rastraint on their part is probably more a function of lack of
pacity to conduct such warfare and concern for major power intervention than
altruiggic rejection of the policy itself.

By invoking an extremely broad interpretation of the principles of
litary necessity and humanity, it is possible to justify unrestricted warfare
terms of international law. The argument can be made that unrestricted
rfare is justified as necessary to attain the military objective and that the
rce employed is proportionate to the military importance of the objective.
reover, the force used is necessary for the submission of the enemy with the
ast expenditure of timé, life and physical resources. Such an argument
pears premised on the assumption that the lawful military objective is

0adly interpreted. to include the very submission or surrender of the enemy

self, There is a growing body of empirical evidence however, which.suggests:

restricted warfare .is based on an erroneous assumption that the application of

rcive measures against the totality of the enemy's power bases necessarily
duces a more expeditious and efficient termination of the conflict. A

reful review of strategic bombing conducted during World War II now suggests
‘estricted warfare may do little to bring about the early termination of the
flict and may even have the opposité effect through increasing the opponent's

11 to resist.266
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B. A Framework for Analysis

Historically, the introduction of innovative weapons or methods of
fare resulted in denunciation of the cruel effects of the weapon. Pope
wocent III issued a decretum forbidding the use of the crossbow, arbalest and
, : s s 267 .
:ge engines against Christians. The Second Lateran Council of the Roman
gch (1139) enunciating its self-rioghteous concern for the then innovative

yssbow, denounced it as "hateful to God and unfit for Christians."268

In
ferring to these and other examples, Professors McDougal and Feliciano
serves
While these examples may seem quaint today, they illustrate the
natural tendency of those whose expectations are shattered by
'technological surprise' to denounce as 'cruel,' 'inhuman,' and

'illegal,' and to seek to outlaw, the new and unfamiliar weapon.
Yet clearly novelty in itself cannot rationally be equated with

illegality.269
is clear that such simplistic denunciations or declarations have now become
aningless in an era characterized by the major influences of modern warfare.
The advent of modern warfare requires a more sophisticated framework Of.
1lysis which examines a triad of institutional bases relevant to arms control
the internmational law 6f armed conflict. An analysis and appraisal of claims
iring on the contyol of innovative weapons must first consider the customary
fprinciples within the historical context. It must look to convention and
> applicable practice of states., However, it must also consider important
lifications and supplemenﬁary progressive concepts which address the influences
troduced by modern warfare. Accordingly, innovative weapons including
‘ected-energy devices must be analyzed in terms of the established conventional
icustomary law as well as the more recently postulated SIPRI progressive

ciples of survival, environment and threshold. While norms implicit in

"Se principles may be far from established in the international law of armed
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flict, they do seem to bring important new criteria to bear which are
rticularly responsive to the problems posed by the introduction of weapons
mass destruction in an arena where the strategies of deterrence and unre-
ricted warfare are widely accepted.

A second institutional basis in the law of armed conflict which must
evaluated as a possible source for claims bearing on the control of directed-
ergy weapons looks to analogous experiences. An examination of analogous
periences, eitﬁer in terms of weapons systems themselves or methods of
rfare which in general exhibit similar destructive characteristics may offer
luable precedents as to the permissibility or impermissibility of directed-
ergy devices. Equally important, this mode of analysis may allow new weapons
be judged on a relative basis against existing weapon systems. This mode
analysis has the dual advantage of not only subjecting the new weapon to
amination, but also imposing a further legal review upon the existing compar-
le system. In effect, the existing system must be justified in light of
chnological developments incorporated iﬁto the innovative system. An
alysis should not dismiss the possibility that the innovative weapon may fare
tter in such a juridical analysis than the existing system because of
proved efficiency, controllability or precision characteristics.

Finally, an improved framework of analysis for evaluating the legality
new weapdns systems, must take into account claims based on any explicit
faty or conventional regime which may offer relevant weapons control. -As
ted in the preceding chapter, the comprehensive international law applied in
¢ earth-space arena, including the law of strategic arms control, does little
Prohibit or limit directed-energy weaponry. Nevertheless, certain recent
Velopments in the international law of armed conflict suggest that conventional

trol mechanisms may be evolving which will potentially affect the legality of
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ovative weapons. Although these dgvélopments may not have achieved the
tus of established internatiomal law, they must nevertheless be considered as
sible sources for claims to the control of directed-energy weapons.
In conducting its reviews of prospective weapons systems, the U.S.
artment of Defense applies a somewhat similar framework of analysis. As

ed in AFP 110-31,

A weapon or method of warfare may not be considered illegal solely
because it is new or has not previously been used in warfare. How-
ever, a new weapon or method of warfare may be illegal, per se, if
it is restricted by international law including treaty or interna-
tional custom. The issue is resolved, or attempted to be resolved,
by analogy to weapons or methods previously determined to be lawful
or unlawful. In addition to analogy, the legality of new weapons or
methods of warfare is determined by whether the weapon's effects
violate the rule against unnecessary suffering or its effects are
indiscriminate as to cause disproportionate civilian injury or dam-
age to civilian objects. The military advantages to be secured by

use of the weapon must be compared with the effects caused by its
use.

270

h the exception of considering the supplementary progressive principles,

Air Force formulation for juridical analysis of new weapons incorporates

same triad framework suggested by this study. It would examine inter- !

ional law in terms of custom and treaty, analogoﬁs weapons systems and
ly certain geﬁeral principles of the law of armed conflict.

As the three bases of this analytical triad are applied, it is advisable
weigh one additional variable. While the era of modern warfare has made
sive deprivation of values a possibility in armed conflict, it does not
low that all armed conflict necessarily results in massive deprivation of "
ues nor that such conflict will ultimately be escalated to such an extent.
has only to recall the recent conflict in Southeast Aéia to observe that
Mere possession of weapons of mass destruction, adherence to a strategy of
ffrence and the capacity for conducting unrestricted warfare, do not guarantee

tall participants will pursue these policies in the conduct of their coercive
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-jons.

The question which arises is whether the criteria and their application
apt to vary as between circumstances of massive as opposed to limited
rcion. As suggested, superpower and major power participant states appear
have introduced certain self-serving exceptions to the international law of
ed conflict with respect to nuclear weapons systems.zj1 ‘These exceptions
ear to have been introduced to parry claims that possession, deployment and
zof‘strétegic or tactical nuclear weapons constitute. a violation of inter-
ional law. The effect of these exceptions seems to have been to supersede
fundamental principles of the law of armed conflict on the theory that
errence forces and the possession of tactical nuclear devices effectively
ances the maintenance of international peace and discourages massive aggres-
n.

In juridically evaluating directed-energy weapons, the nature of the
rcion should be considered and the question asked to what extent its scope
impact upon the lawfulness of attacking particular objectives. It is
0 necessary to inquire as to whether the scope of conflict may affect the
ality of the methods employed or the manner in which weapons are used.
cover, the fact that otherwise unlawful methods are authorized against

tected objects of attack through current policies influencing the conduct

nodern massive warfare, may prove an important factor in a comparative analysis

alternative strategic weapons systems. It should be understood that when
scope of conflict is examined as a variable, massive coercion will be
tinguished from limited coercion by‘the assumption that in the former,
ticipants either invoke or threaten to invoke weapons of mass destruction,

ible massive retaliatory strikes or unrestricted warfare on a broad inter-

lonal scale.
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;jQBliE?tion of Controls in the Existing Customary and Conventional Law

Claims Based on Fundamental Institutions

In applyiﬁg the fundamental principles of military necessity and humanity
is helpful to recall the juridical criteria distilled by Professor Mallison
en he observed '"for a weapon to meet the test of lawfulness . . . it must not
use a destruction of values dispreoportionate to the military advantage gained

rough its use."272

In placing his criteria in perspective, Professor Mallison

tes, ""The historical experience in applying the criteria appears to indicate

at weapons will be upheld as lawful except where there is a great disparity

tween the ensuing destruction of values and the military advantage gained."273 \

ete operative criteria essentially parallel the measures propounded by AFP 110-

which would examine whether the weapon violates the rule against unnecessary

ffering contained in Article 23(e) of the Annex to the Hague Regulations of 1907,

alternatively, whether its effects are indiscrminate as to causé disproportion- :

e civilian injury or damage to civilian objects.g74 N
In specifically applying this criteria, the initial query is whether

¢ innovative weapon is capable of accurately delivering its coercive force

the target. Most indications are that directed-energy weaponry when

‘rational, will possess targeting accuracy essentially limited only by the

ecision capabilities of its optical or radar guidance systems. In addition, f

fected-energy weaponry by reason of its physical principle may be designed |
as to prevent the commencement of déstructive continuous wave or pulse

gy until such time as guidance systems have firmly locked onto the target

I accurate acquisition is confirmed. Presumably such target acquisition checks
dfailsafe firing mechanisms‘would function through a computer controlled guid-

‘€ -system programmed in advance to execute destructive energy firing orders
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1y upon confirmation of designated enemy targets.

The development of high-energy lasers, particle-beam weapons or other.
rected energy instruments possessing controllable energy levels drip$SSibly
riable” beam Vwidths would also ensure relatively accurate delivery of the
structive force to thektarget. This unique mode for the’delivery of the
structive force to the target may make the directed-energy weapon superior
 many alternative systems. While modern land, sea and air delivery systems
ilize advanced guidance concepts including sophisticated ballistics computers
d the low~intensity laser or microwave radar beam rider systems, probably none
uld compare more favorably with a fully developed directed-energy = system
r at least line-of-sight accuracy. With the directed-energy weapon, it would

longer be neéessary to "lead the target" as required with existing systems.

e zero-time-to-target characteristic of the directed-energy weapon ensures that
e onset. of target destruction commences simultaneously: Qith the initiation
firing, whereas with other systems a time element necessarily ensues which
uld result in the target moving or noncombatants entering the preselected

rget area.

A second inquiry which aids in application of the fundamental principles
whether the use of the new weapon would necessarily result in excessive
jury to protected persons or property resources. As noted in AFP 110-31.6-3(c):
.The existing law of armed conflict does not prohibit the use of

weapons whose destructive force cannot strictly be confined to
the specific military objective. Weapons are not unlawful
simply because their use may cause incidental casualties to
civilians and destruction of civilian objects. Nevertheless,

particular weapons or methods of warfare may be prohibited

because of their indiscriminate effects.276

‘tually any weapon can be used in an unlawful manner, but such use does not

-essarily make the weapon itself per se illegal. The category of weapon which
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‘prohibited per se under the collateral concept of indiscriminate weapons
that device which is incapable of being adequately controlled as a result
“particular design or functional characteristics. Typical exampleé of
vices violativé of this concept are the World War II German V-1 and V-2
ckets which possessed guidance systems so primitive that these weapons could
t be directed to specific targets with any certainty.277

Th% directed-energy weapons currently under research and development,
en operational; will be relatively discriminating. However, the particular
nitations of the HEL, unless corrected, could bring about ancillary injury to
ncombatants located in the vicinity of the target. If a HEL weapon is used
ainst a militafy target which is adjacent to an area populated by noncom-
tants, these protected persons could be subject to corneal or other eye damage
d other forms of personal injury caused by indirect exposure to the laser
1mce.278 Observations by scientific journals and high-energy laser author-
ies indicate possible adverse ancillary effects upon friendly combatants not
thin the direct field of the beam itself continues to be a matter of concern
weapons developers. 279 Presumably if indirect laser energy is sufficient to
reaten friendly afmed forces in the vicinity of the battle, it continues to
Se a threat to noncombatants also in the area. |

Although there is ne available information with regard to possible
illary personal injury or property damage resulting from PBW's, it appears
tlewhat less likely since the directed beam of particles and not light energy
's as the destructive force. Unlikellight energy which is subject to spreading
idiffusion, the particle-beam can be directed from source to target with
imal dispersion. - In any case, it appears that directed-energy weapons as a
188 may still be relatively discriminating as compared to other weapons of

-3t coercive potential. Tests may very well show the ancillary injury and
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struction of protected resources is comparatively less with the typical use
-, directed-energy weapon than might be expected by using a nuclear or

vglexplosive conventional weapon. Even if research and developmental testing

monstrate that some one or more of the directed-energy devices have a
bstantial tendency for producing adverse effects to protected persons or
operty in the vicinity of the conflict, such determination would not rule
t the use of the weapon against unmanned vehicles in near space or elsewhere. ”é

A third juridical measure: under the fgndamental customary and conven-
onal law qriteria is whether the weapon's effects would be uncontrollable
‘unpredictable in space or time in a manner to cause disproportionate injury
noncombatants or damage to protected resources.280 This measure brings the
llateral concept of proportioﬁalipy to bear by asking whethér the design or
nctional characteristics of the weapon are such as to typically bring about
re ancillary personal injury or property damage than warranted by the military
vantages gained from the weapon'suse. A typical example might be a delayed
tion land or submarine mine which while perhaps efficient as a military
strument against combatants during the conflict, would cause at least equally Zi
adly results subsequent to the reestablishment of peace. Unless these devices
¢ automatically self-defusing within a reasonable period of time, the potential
pPrivation of human and material‘values-resulting;from use is. disproportionate
the military advantage gained. They may be said to be uncontrollable in time.

The directed-energy weapon appears to preseﬁt_no problems with regard to l";q
trollability over time. It also will generally be controllable with respect
Space, except with respect to possible ancillary damage to noncombatants or .
I nontargeted combatants in the vicinity of the HEL beam and its objective.
*ther such ancillary personal injury would be considered disproportionate would

3 function of the importance of the military objective and the number of :
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tected persons adversely affected.

A fourth inquiry which assists in the functional application of the
teria suggested by customary and general conventional law principles is
ther the use of an innovative weapon would result in unnecessary suffering

. s 281 . ; .
relation to the military purpose served. This measure is a direct test
Article 23(e) of the Annex to the Regulations for the Hague Convention IV
the proscriptions contributed to the customary international law by the

. 282 . . .

Petersburg Declaration of 1868. As  again noted in AFP 110-31:

This prohibition against unnecessary suffering is a concrete expres-

sion of the general principles of proportionality and humanity. The

rule reflects interests of combatants in avoiding needless suffering.

Weapons are lawful, within the meaning of the prohibition against

unnecessary suffering, so long as the foreseeable injury and suffer-

ing associated with wounds caused by such weapons are not dispropor-

tionate to the necessary military use of the weapon in terms of

factors such as effectiveness against particular targets and avail-

able alternative weapons.

POnS-983

is not the degree of suffering which is critical in this dinstance, but
ler whether the suffering produced is disproportionate or needless to
itary objectives sought through an application of the weapon. An example
1 weapon prohibited per se as causing unnecessafy suffering would be the.

dum bullet.284

However, as observed previously, some types of otherwise
scribed weaponry might be considered lawful against a target which does nbt
l itself to efficient attack from alternative devices. Military necessity
function to authorize apn otherwise proscribed weapon for use against a
‘ified or heavily defended target.

The directed-energy weapon, particularly the HEL, may indeed be subject
Limitati_ons pursuant to customary and conventional law proscriptions against
“cessary suffering or superfluous injury. In addition to probably not being

~effective, the use of the HEL as an antipersonnel device would no doubt

' 2
ite unnecessary suffering. 85 The. International Committee of the Red Cross




—129—

its 1973 Report on the Work of Experts observes that in addition to possible
porary or even permanent damage to the cornea, certain other personal injury
- result from the high-energy laser:

As regards the action of lasers on the human body, laser light
may give rise to several damaging effects, including heat, pressure,
possible shock waves (both accoustical and ultrasonic) and protein
generation in the blood plasma. At the present level of understand-
ing, the most important effects on human tissue seem to be heat and

pressure. Tissue ionization, chemical transformations and disturb-
ances of the blood circulation may also occur at the impact site.286

combination of these various physiological effects upon the human body is

doubt such as to rule the HEL out as an antipersonnel weapon. However,

an instrument for use against ships, planes, military land-based facilities

vehicles and spacecraft, the high-energy laser would probably be construed

lawful. In an antimateriel mission it would compare favorably with most

er weapons as a particularly efficient means of destruction. 1Incidental

sonal injury in connection with destruction of aircraft, spacecraft, ships,

ks, fortifications or other military objectives would probably not violate

rule against unnecessary suffering or superfluéus injury.

One factor which must be taken into consideration however, is the

sual characteristic of the high-energy laser to destroy some target

erials more rapidly than others. As noted in connection with the discussion

the HEL characteristics and capabilities, the laser's force may cause initial
287

truction to components in a target which ablate easily. This characteristic

Cause injury or death to personnel, particularly in the case of an aircraft or

Cecraft, as a resuit of rapid depressurization or imploding debrieg and not

ough thermal effect. Since such injury or death may actually:be: less painful

0 that brought on by thermal effect, the use of a HEL weapon against certain

¢S of manned targets may be no less humane than employing existing weaponry.
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claims Based on Progressive Principles

In the view of the Stockholm Intermational Peace Research Institute,
yrinciple is evolving in,thé customary law if not through the conventional
gmes-which addresses the threat a particular weapons system posges tor the!.

. . 288 ' . L
¢y survival of mankind. The Stockholm Institute observes that the princi-
v should be applicable as a criterion in judging weapons which can effect
rassive ﬂeprivatiOn of values not only among the combatants, but with
spect to noncombatants and future generations as well.

The characteristics and capabilities of the high-energy laser and parti-
:-beam weapon do not appear likely to violate the principle of survival.
>se directed~energy weapons are sufficieptly disqriminating so as to be able
limit the application of their coercive force.against the designated target.
wcombatant states and-their inhabitants are not apt to be affected by high-
rgy laser or particle—beam weapon attack, nor are future generations in

ibatant states going to experience adverse reactions to the use of these

ipons. In fact, the argument could be made that these weapons may be indirect-

supportive of the principle of the survival of mankind.

As will be discussed at a later point in the study, strategic planners
l international decision-makers may wish to seriously consider advanced
‘ected~energy weaponry as a means of backingAaway from thbse devices
Sently dominating superpower and major power arsenals which unquestionably
Pose a threat to the world community in the present as well as in future
'erations. While the directed-energy weapon when developed could offer
ticipants the capability of generating tremendous destructive force, such
‘C¢ would be more controllable than many nuclear, thermonuclear, chemical
1bi010gical weapons systems. To the extent the directed—enérgy weapon

N¥des a more controllable, but equally destructive means of ensuringkmajor

289
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srticipant national security in the minimum world public order system, it may
.11 be supportive of the principle of survival.

If a claim to the permissibility of directed-energy weapons can employ
ne principle of survival as an instituéional basis, so also can at least one
sunterclaim. Directed-energy weaponry introduced for the limited strategic
urpose of interdicting reconnaissance vehicles such as the U.S. Air Force's
pig Bird" satellites or high altitude, supersonic aircraft like the SR-71,
ay well threateﬁ the delicate balance of strategic power thereby interfering
ith the strategy of deterrence. Additionally, the use of directed-energy
eaponry in an anti-ballistic missile system may well decrease the credibility
f the existing mutual deterrent between the superpowers and concomitantly
ncourage the possibility of a preemptive attack. If one participant believes
t could launch a preemptive first strike knocking out the greater portion of
ts opponent's retaliatory deterrence force and then simply selectively
ncinerate those remaining retaliatory strike forcgs which escaped preemptive
¢struction, the theory of deterrence becomes inoperative. If the directed-
nergy weapon is deployed as an ABM system or as a means of destroying early
arning or reconnaissance capability, it would decrease the credibility of the
eterrent.

The ABM Treaty, through its doctrine of noninterference with national
“ans of verification,implicitly recognizes the principle of survival.290
‘Teover, the concept of the ABM Treatj itself is predicated on the assumption
h“3any measure which decreases the credibility of the deterrent, may pose
threat to the participants’dinterests. Perhaps the preambular language of the
‘aty-"Proceeding from the premise that nuclear war would have devastating
‘iSequences on all mankind"- is the clearest manifestation of the principle of

uryy ; . . . . . 91
Tival at work in this particular institution.
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1f directed-energy weaponry is deplpyed or used so as to reduce the
pact of the existing strategy of deterreﬁce,it is likely to contravene the
olving principle of survival. To this extent it may be said that survival
. a principle is a basis for claims seeking to limit deployment and use of
e directed-energy weapon. Such specific limitationswould apply to the use of
e directed-energy weapon againét reconnaissance systems as well as against the
rategic geterrence forces themselves including such delivery systems as the
BM, strategic bombers and even the innovative cruise missile. If the directed-
ergy device serves to threaten any of these systems, a claimant could assert
~only acts to increase the possiblity of massive coercion between the super-—
wers by increasing the possibility of one participant or the other initiating
preemptive strike.

This claim is persuasive and would seem to indicate if directed-energy
apons are to be lawful,_they must not’contravene the strategy of deterrence.
wever, having said this, it is equally important to bear in mind that the
rected-energy weapon may actually be used not to reduce the impact of the
terrence strategy, but to enhance or-strengthen it. If the directed-energy
apon is developed to the extent where it provides a more controllable and
scriminating substitute for existing weapons of mass destruction used in support
the major and superpower participant deterrence strategies, it may actually
OvVe a positive deﬁelopment in the effort to advance toward an improved
Nnum world public order system. Suéh substitution would of course assume
it directed-energy weapons can be developed which have sufficient destructive
tential to be a credible substitute for nuclear or thermonuclear weapons which
® used by reason of the fact they do indeed create a "balance of terror."

Ums to permissibility of directed-energy weapons based upon the principle of

Wival could also be predicated on the deployment or use of these devices in
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appor’t of other institutional mechanisms designed to enhance international
cace and security. In other words, it should not be assumed that deterrence
s the only means by which massive coercion can be prevented. One day it may
e possible to employ directed-energy weaponry as a means of arming an inter-
stional enforcement agency for the purpose maintaining the peace.

At least some of these various claims and counterclaims appear to have
orsuasive value. Based on the principle of survival, the stronger claims
re those which would best enhance international peace and security, while
screasing the possibility of massive deprivation of.values both in current and
iture generations. Specifically, it would seem in both the exclusive and
clusive interests of the participants to avoid the use of‘directed-energy
aponry in a way which would detract from the credibility of the existing
2terrent. Such a claim would have to be specifically implemented through
mcrete bilateral or multilateral agreements which might address various
Initations on the use of these devices against strategic forces or support
icilities. Alternatively, claims which might prbvide for the use of the
rected-energy weaponry as a means of providing a safer substitute for existing
ingerous weaponry in the deterrence forces would seem to have great merit.

A second progressive principle which appears particularly relevant to
e directed-energy weapon is that which seeks to preserve the environment.292
Sevidence‘in support of the evolution of this progressive principle, SIPRI
'S recalled a number of of General Assembly resolutions addressing the import
' the natural environment and of avoiding coercive action which might endanger
-+ General Assembly Resolution 3264 (XXIX) of December 9, 1974 proclaimed that
Dt is necessary to adopt, through the conclusion of an appropriate international

) : . i1 . . .
Wention, effective measures to prohibit action to influence the environment

d climate for military and other hostile purposes, which are incompatible with
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. R 293
o maintenance of international security, human well-being and health."

A concrete applicafion of this principle requires inquiry into the
ort and long term ecological effects of the use of the directed-energy weapon.
- is important to examine both the direct effects upon the ecology, such as
y immediate destruction of living or nonliving resources, as well as indirect
fects, such as alteration of weather patterns through possible effects on the
rth's ozone layer. Insufficient information is publicly available to adequately
Iswer th;;e queries. However, based on the 1imitéd data available, it appears
th the high-energy laser and the particle-beam weapon presént no major
rect or indirect ecological threat. Certainly target areas in the terrestrial ;
eaters subjected to the destructive forces of these weapons would experience
ermal, shock and a variety of other related férms of damage. However, based
 presently disclosed data, it appears the use of these devices would not
nd to cause pervasive ecological modification or destruction of environ-
ntal values outside the immediate tafget area. Moreover, it should be noted
at since most authorities are now projecting at least the first operational
ployment of the HEL will come in near space and that problems of beam attenu-
lon may limit its use in terrestrial zones, there may be little or no poten-

al for an adverse impact upon the environment.in the immediate future in any
294

se,

From the perspective of ecological and environmental preservation, the
lected-energy weapon may again offer certain comparative advantages over
ternative systems in participant arsenals. Discussing this principle, the

PRI observes:

The environment is already threatened by certain existing modern
Weapons, in the first place by nuclear weapons, but also by chemi-
cal or bacteriological weapons calculated to destroy crops or to
defoliate trees (herbicides). Certain of these weapons aim at
Fhe destruction of the environment, either as a means of terror-
1zing the civilian population, or as a means of denying the foli-
age that may conceal military action.295
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1t would be inaccurate to suggest that directed-energy weapons can necessarily
sccomplish all the various strategic and tactical military missions with
c(ffectiveness equal to or better than alternative weapons systems. However, in
those instances where the directed-energy weapon's characteristics and
capabilities are éompetitive with alternative devices, whether conventional or
wqmné of mass destructioh, the principle of environment should be invoked in
2 determination of comparative efficiency. Whichever weapon tends to exhibit
the least® adverse ecological impact, all cher claiﬁs being equal, should be
considered ‘the preferred deQice for use in coercive activity.

Claims to directed-energy weapon permissibility based on a comparative
analysis wifh alternative systems are generally consistent with participant
exclusive and inclusive interests. 1In armed conflict, particularly in cases
of massive vice limited coercion, a éombatant's exclusive interests tend

to be little enhanced by the use of inefficient weapons or devices which

lestroy or- endanger environmental resources. Measures taken against an enemy's

natural resources may in isolated cases yield benefit. If a HEL was uséd to
ignite” forest fires or explode petroleum reserves, some immediate advantage
vight be gained. ~ “However, such obvious misuse of the weapon could
Prove counterproductive or even cost-ineffective. It could lead to retalia-
tory steps which would.certainly be inconsistent with an attacker's exclusive
Interestsg, Generally, the HEL and PBW can be used so as to avoid such results.
The use of directed-energy devices against environmental values would
ilso be inconsistent with inclusive interests. It would tend to expand the
tnflict causing increased deprivation of values. In addition, since there is
increaSing recognition that the earth's ecology is intricately interrelated, it
“ould be shortsighted of any participant to employ the use of any weapon purely

t .
O Perpetrate environmental damage. In the long run, such action might
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culd prove counterproductive to the attacking participant’'s own national
qrerests which may be indirectly dependent upon the ecologicali stability and
«ll-being of its opponent's resources.

Sanctions against the use of directed-energy weaponry for environmental
danage could be based on enforcement mechanisms contained in a specific agree-
cent limiting use of such devices. Alternatively, certain positive sanctions
1ay even now exist in the form of mutual réciprocity* between and among
wrﬁcipagt states. As will be further discussed with regard to prospective
conventional developments, it now appears the international law of armed

conflict may be specifically adopting this principle. If so, additional

sanctioning mechanisms including holding participant officials personally

responsible as intermational war criminals in the event of conventional violations

ray tend to constain state military actions and promote compliance with rules
seeking to preserve the environment. Finally, although directed-energy weapons
are probably an inefficient means of causing broad ecological damage,

should they be applied for this purpose, the controls of the Environmental
‘odification Treatyz?fmay é;éﬂtually apply to render such use illegal.

A third progressive principle which could influence claims to lawfulness
of directed-energy weapons is the concept of threshold. As noted previously,
the threshold concept assumes that the deployment or use of certain weapons,
Pﬂticularly those within an explicit class of weapons of mass destruction, may
‘esult in a general escalation of the conflict in which virtually all weépons
of the same classification would be unleashed. The: threshold principle as
fornulateq by SIPRI wouid be invoked so as to proscribe the ﬁse of even those

"®apons within the classification which might be applied in a lawful manner, if

t .
® do so would open the door to far more destructive weapons of the same type.
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fron the perspective of the SIPRI, the threshold principle would have particu-
:wrimportance with regard to nucleaf, biological and chemical weaponry.

| jowever, as noted, the basic assumptionsupon which the principle is based
are-open to challenges . ..

Without addressing the validity of the principle's assumptions in detail,
it appears the concept of threshold has little persuasive value as a means of
prohibiting or limiting the directed-energy weapon. ‘It may be true that the
use of a relatively low power directed-energy weapon, for example a chemical
laser mounted aboard a killer-satellite, could encourage the use of larger, more
powverful devices. However, eveﬁ if this is the case, the comparative value of
medirecfed—energy weapon as a relatively mofé discriminating and controllable
device cannot be dismissed. If even the larger, more powerful instruments in
the directed-energy class exhibit characteristics of greater discrimination
and control when compared with alternative weapons systems, the application of-: '
the threshold principle in the case of this new category of weaponry may be
ill~advised, To apply the principie So as to strictly prohibit the use of the
L or PBW in every case on the theory that to do so would necessarily escalaté
mescope of the coercion,may very well prove inconsistent with the maintenance
of the minimum public order. Moreover, it may be counterproductive to efforts
to seek the optimum world public order system in the long run.

Even if the threshold principle is considered valid with respect to
the PBW or the HEL, critical distinctions as to use may be relatively:easily
drawn and observed if it is in the interests of participants to do so. For
®ample, based on the present state of the art, the HEL appears particularly
*fficient in space but poses a significant threat of causing unnecessary suffer-
ng in terrestrial theaters, particularly if used in an antipersonnel mode.
IfFhis continues to be the case despite research and development efforts to

elimg . . . - .
minate undesirable effects, it should be in participants' interests to
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rohibit the use of the HEL in the terrestrial theaters, at least as an anti-
ersonnel weapon. At the same time, it would be relatively easy tohauthorize
he use of the HEL in near.space. In other words, a threshold could be keyed
ot to the mere use of the weapon, but rather to operational theaters where
t would be prphibited. 'In such a regime, many of the same sanctions which have
pﬂied‘in the cases of the other principles could no doubt serve to support

eapons controls.

D. Controls Applicable to Analogous Weaponry: Incendiary Devices

. Scope and Limitations of the Analogy

A second institutional basis in the law of armed conflict which may
irve as a source for claims bearing on the control of directed-energy weapons
xists through an evaluation of analogous weapons.‘ Evaluation by analogy can
rovide an important perspéctive on the practice of participant states with
-Spect to rendering weapons or their use in particular circumstances either
ohibited or limitéd. Claims of unnecessary suffering and superfluous
jury based on both the customary law and conventional regimes must be applied
! the context of the practice of states. Specifically, claims regarding
rget selection or legitimate objects-of attack are best evaluated in terms
' practical experience. If analogous weapons and coercive circumstances can
 found which are applicable to particular innovative weapons systems, they
nd to greatly improve the accuracy of the juridical evaluation.

At the same time, the limitations and potential pitfalls of evaluating
Tough analogy should be recognized. It should be acknowledged that while some

1 s
tts of a new weapon may be analogous to an existing system, there may be
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ast differences in characteristics and limitations. Professors McDougal and
reliciano in commenting on the analogies sometimes invoked between poison or
oison gas and nuclear weapons, address another basic limitation of analyzing
hrough comparison:

In particular, it may be noted that the argument about the supposed
nonpermissible character of nuclear weapons is derived principally by
analogy from earlier prescriptions about poisonous gas, poisoned arms
and other weapons causing disproportionate suffering. Analogies are
important, however, only so far as the policies they suggest are rele-

vant; and analogies suggest only the requirements, again, of compro-
nise between military necessity and humanitarianism. (emphasis added%97

'he point is clearly made that in examining claims to permissibility or imper-
iissibility, it is necessary to evaluate pertinent participant policies which
lictate the possession and ultimate use of the weapons themselves. McDougal
nd Feliciano suggest that despite the fact nuclear weapons share certain
eatures in common with poison gas and poisoned arms, the fact that the latter
ategory has been prohibited is not déterminative(of the status of the former.
lilitary necessity, the influences of modern warfare and a consideration of
ertain aspects of humanity continue to be the basic rationale for weapons
ontrol, In evaluating by means of analogy it then becomes impoftant to
Xamine the operation of these basic factors upon participant policies which
3y seek to control the existing, comparable weapons system.

Since the physical principle upon which directed-energy weapons operate
S unique to modern warfare, it ié nét possible to draw a direct analogy to
lnYexisting weapon. Instead, any evaluation through analogy to existing weapons
Ust look to particular characteristics, limitations, modes of use or effects
hich both systems may have in common. To the extent such factdrs may have had
lbearing on the juridical determination of lawfulness of the existing system,

hey may be relevant to a legal appraisal of the innovative weapon.
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A principle consideration implicit in both customary law and conven-
tional principles often seems to be a weapon's effect upon particular targets.

kpending upon the nature and scope of such effects, claims may arise as to

the prohibition of the weapon per se or its limitation as to use against
particularly vulnerable targets which for humanitarian or other reasons merit
special protection. The expected physical effects éf the HEL and perhaps the
somewhat less well understood PBW upon targets will entail thermal destruction,
shock waves, and certain causally related destruction or injury. Although no

known weapon presently existing in participant arsenals would necessarily bring ,

on all these same effects, at least in the same degree or manner, at least one
system should be considered as partially analogous. |

A variety of Twentieth Century incendiary weapons may produce at least
some of the same destructive thermal effects. These weapons have been
applied in an extensive number of tactical military roles in several wars and
have generally caused substantial devastation and loss of life. 298 One of
the more widely used incendiary weapons has been the napalm firebomb which was
originally used by battlefield commanders as an antimateriel weapon, princi-
Pally against mobilé armor and heavily protected emplacements. Napalm has
Proved a relatively efficient means of penetrating such targets. The fire-
bomb has also been used as an antipersonnel weapon and in this connection

&xhibitg two 'advantages.' In addition to being capable of quickly blanketing an

®tensive area with destructive force, it also evokes a demonstrable negative

PSych 1 . . . . . 299 . .
Ological effect in the personnel against whom it is used. Incendiaries,

par'ticularly the firebombs, have also been employed in a strategic role against

l . . . . .

rge population centers as demonstrated in the allied raids against Germany

a . :

" Japan in World War II. 00

Incendiary weapons produce particular physiological effects in consequence

of :
the thermal energy directed on target. Persons receiving burns to more than
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407 of their body are apt to die unless given quick and highly 'spécialized
rreatment in a modern burn hospital.301 Burns which cover more than 57 of
the body surface tend to demand more medical resources than other types of
jisabling injury. Burn injuries are considered relatively more painful than
any other combat wounds sustained: by personnel ‘and often tend to require
rolonged treatment. Burn injuries are also inclined to produce permanent
scars, contractures and other types of deformity which may bring about lasting
hysical, psychological and emotional fepercussions. Many other specific and
enerally extremely adverse reactions are typically experienced by those
mfortunate enough to be victims of incendiary weapons.302 Since directed-
nergy weapons, particularly the high-energy laser, cause thermal effects

1 their targets, there appears a similarity between the incendiary and this
nnovative category of weaponry at least with respect to form of destructive

r injurious effects they bring about.

. Claims to Weapons Prohibition Per Se

Having in mind both the strengths and the weaknesses of the analogy,
he first question is whether incendiaries are subject to prohibition per se.
rheparticularly heinous effects that incendiary devices may produce with
®Spect to human and other living resources has undoubtedly been the major
actor in the historical concern of the international community for these
@ﬂmns,303 However, despite this concern, there exists no pervasive interma-
{onal rule against participant development, production, stockpiling, or
ployment of incendiary weapons.

As perhaps some indication of the attitudes of many oﬁ the Western
)uticipant states toward incendiary weapons, the Commission of Jurists

Meh drafred the Hague Air Warfare Rules of 1923 stipulated in Article 18
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that "the use of tracer, incendiary or explosive projectiles by or against
sircraft is not prohibited,and that this provision applied equally to all
states whether or not they were parties to the Declaration of St. Petersburg
of 1868." (emphasis added)304 Although the Draft Rules were never implemented,
they are often considered as é consensus statement of participant state views as
of 1923 with respect to certain limitations on aerial warfare and the use
of weaponry. 1In effect, the Draft Rules suggested that incendiary devices
could be used at least in the case of aerial warfare. The Geneva Disarma-
nent Conference of 1932-33 also took up the issue of the lawfulness of the
incendiary. The Draft Disarmament Convention instrument presented at the end
of the conference without opposipion‘was designed to explicitly prohibit both
the use of projectiles intended to céuse fire and appliances designed to attack
persons by fire.305 The provisions of this convention probably evidence the
concern for the adverse affects of the incendiary and participant desires to
emphasize humanity. However, the convention was not adopted and it appears
ultimately, military necessity and efficiency of the weapons system prevailed.

The strongest evidence of the general permissibility of incendiary
"eapons stems from an examination of the recent practice of participant states
in combat. Incendiary weapons were used extensively in World War II. They
jere also applied by armed forées functioning under the authority of the
‘nited Nations in the Korean conflict.306 More recently, the U.S. employed
irlcendiary weapons including napalm in Vietnam. In what may be a unilateral
Olicy statement with respect to the lawfulness of incendiary weapons, 'the
LS. Army's publication FM 27-10, The Law of Land Warfare provides inter alia,"
The use of weapons which employ fire, such as tracer ammunition, flamethrowers,
¥alm and other incendiary agents against targets requiving their use is

7

Yt violative of international law." (emphasis added)30 It seems clear

th . . . . .
At at least United States policy authorizes the use of the incendiary against

~
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certain kinds of targets.
The SIPRI in its analysis of "dubious weapons" while taking the view
that there is a substantial body of participant support for a prohibition pér se
of incendiaries, nevertheless implicitly acknowledges‘that their existence has
sot as yet been outlawed. In commenting on ICRC efforts to develop a prohibition,
the SIPRI report states:
On the basis of the results of an expert conference on napalm and
other incendiary weapons, the ICRC concluded that for the time being,
and without prejudice to any total prohibition formulated subsequently,

the only practicable course open to the ICRC was to concentrate on
restrictions on the use of incendiary weapons. g

While deploring the current state of the international law with respect to
incendiaries, the SIPRI report acknowledges the current permissibility of
these devices in these words:
They (incendiaries) should be expressly forbidden. Such an express
prohibition is needed in view of the former praxis and the existing
differences of opinion, apparent from national military manuals and
scholarly publications. In view of the repulsive character of the
weapon, the prohibition of incendiary weapons should be general,

with the possible exception of some forms of anti-materiel use.
(emphasis added)309

Horfzover, it may be noted that even the recently drafted Protocol I to the
neva Conventions of 1949 fails to provide any explicit proscription against
incEHdiary devices.310 '

The failure of the international community to reach a consensus in
'Pport of the prohibition per se of incendiary weapons does not necessarily
Marantee the permissibility of directed-energy weapons. However, it does
Bgest that so long as directed-energy weépons are considered efficient means

) v ]
deStruction for at least some purposes, the Royse thesis will discourage

er : . . . . P
Vasive participant acceptance of claims to general impermissibility.
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Incendiary devices have thus far been retained in participant arsenals
ecause they are able to accomplish some missions more effectively than
slternative weapons systems. There is a military necessity which seems to
authorize their use. Assuming the this could also become the case with either
the high-energy laser or particle-beam weapon, the Royse thesis would tend:to
wpport.claims as to permissibility of these innovative systems. At the moment,
it appears there is a good chance that the HEL or PBW may be particulafly effective
in‘air  or near- space defense systems and to this extent perhaps considered
essential to participant arsenals. In short, despite the horrendous physiologi-
cal effects caused by the HEL,if not the PBW, so long as these devices are
ore militarily efficient than alternative systems, it appears unlikely they
iill be prohibited per se.

(

. Claims to Restricted Use in a Regime of Weapons Control

A point which is sometimes lost in evaluation of weapons control is
hat even if a prohibition exists against a weapon per se, certain sanctioning
echanisms typically function through the international law of armed conflict
0 ensure the credibility of the proscription itself. 1In addressing this
oint with respect to nuclear weapons, Professor Mallison observes:
Even if it is assumed that nuclear weapons are unlawful, it seems
Slear that they may be lawfully used as legitimate reprisals in retal-
lation to the unlawful use of such weapons. There may also be other
8rim situations in which their use should be upheld juridically under
the doctrine concerning legitimate reprisals.311
pp11 ; \ . N
PPlied to incendiary weapons or directed-energy devices, Professor Mallison's
b . .
Servations with respect to nuclear weaponry would suggest that even if a

Tohih ¢ : . .
ohlbltlon per se existed or would be developed, it would not necessarily

Wetign 4. . : . i
tion in all cases to bar the application of such instruments of coercion.
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A generally accepted interpretation of the concept of reprisal has
peen provided by a United States military tribunal:

Reprisals in war are the commission of acts which, although illegal
in themselves, may under the specific circumstances of the given
case, become justified because the guilty adversary has himself be-
haved illegally, and the action is taken in the last resort, in

order to prevent the adversary from behaving illegally in the future.

312

It should be understood that the doctrine of reprisal does not constitute
; means to redress violations of general international law, since as previous-
ly observed, the minimum world public order system established through the U.N. &
tharter proscribes the use of force except under certain limited and controlled
ircumstances. However, if an enemy eﬁploys a weapon which has been prohibited
¢r s against another state, the attacked participant is authorized to resort
0 the use of coercive instruments not otherwise permissible in order to compel
he enemy to cease its unlawful actions or to disdourage that enemy from again
cmmiting such Qiolation. |

Substantial limitations have been placed upon reprisals by the inter-
ational law of armed conflict. The Geneva Conventions of 1949 and the
ecently completed Protocols greatly expand the scope of protection against
eprisals, 3 Moreover, several resolutions of the U.N, Security Council

ave condemned "'reprisals as incompatible with the purpose and principles of the
314

B Nevertheless, the customary international law of armed conflict and d
he practice of states still appear to authorize the application of reprisals
lsSaHCtioning mechanisms albeit under restricted circumstances.

Hence, should the movement to outlaw incendiary weapons succeed or
hould a pervasive proscription be developed against directed-energy weapons,

t 4 . . . , . \
tis likely that limited use of these devices would be authorized in any case

Juough a strict application of the doctrine of reprisal. Moreover, as already
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indicated, should the directed-energy weapon be found an efficient supplement
to,or substitution for, existing coercive instruments employed in strategic
jeterrence forces, it may be authorized on the grounds of being a lawful weapon
of mass refaliatioh. While retaliation as a doctrine is far broader and less
fexplicit than reprisal, as long as the strategy of deterrence influences the
national policy of the principal powers, massive retaliation is likely to be
retained as the prophylactic mechanism for discouraging a preemptive first
strike. It is virtually certain that should such mass coercion ever occur,
participants would largely ignor international constraints against particular

wapons if such devices were considered efficient means of conducting strikes

0t counterstrikes.

In brief, although there are no pervasive prohibitions against incen-
diary devices, even if there were, claims would still exist to their restricfed
rmein sanctioning processes. The same thing would apply to any future
prohibition of the directed-energy weapon. Moreover, should these weapons be
found effective in support of strategic deterrence forces, although their
e might otherwise be outlawed, participants would probably not hesitate to
‘loy them in massive retaliatory counterstrikes. While such use might
Strictly constitute a violation of the international law or some specific
Prohibition contained in strategic arms control law, this important qualifica-

Hon on the implementation of any institution to prohibition per se should be

acknOwledged.

4, ; Coroa s . ;
Claims to Limitation on Use and Target Selection

-

By far the greatest number and perhaps most persuasive claims vis-a-vis
i .
ncamlary weapons are based on the interrelated concepts of method of use and

layf ;
®ful objects of attack. Since the practice of states generally confirms the
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wlidity of the Royse thesis, it might be expected that claims to such limitations
gpon use are closely correlated with relative efficiency of a given device when
placed in a competitive field of weapons. In other words, limitation of use
of the incendiary and possibly the directed-energy weapon would not normally
be expected where the instrument is considered comparatively efficient as
ameans of :coercion.
The criteria which seems to have been again invoked with respect to
liniting the use of incendiary weapons, however, are the Hague principles
of avoidance of both unnecessary suffering and superfluous injury. In addition,

the customary law concept of minimization of indiscriminate effects also

cnstitutes a criterion frequently applied in evaluating incendiary devices.

thile acknowledging the general permissibility of incendiary weapons, Article 36
of the U.S. Army's FM 27-10 states inter alia:"They (incendiary weapons) should

not, however, be employed in such a way as to cause unnecessary suffering to

individuals." 31°

|
i to the importance of these criteria with regard to the incendiary weapon's

. : . . . n L} .
This seems to confirm at least one major participant’'s view

legal use in battle.

A generally consistent but more concrete interpretation of incendiary
*apons and their proper use is offered in AFP 110-31, with particular reference
to the . . . . 316 : . .

use of these instruments in air operations, In echoing the Army policy
s . . '
tatement's concern for unnecessary suffering and the potential adverse effects
of § e s , . .

incendiaries, paragraph 6~6(c) enunciates inter alia:

COntroversy over incendiary weapons has evolved over the years partly
a5 the result of concern about the medical difficulties in treating
burn injuries, as well as arbitrary attempts to analogize incendiary
w?apons to prohibited means of chemical warfare. The potential of
fire to spread beyond the immediate target area has also raised cone~
€€rns about uncontrollable or indiscriminate effects affecting the
€lvilian population or civilian objects. Accordingly, any applicable
Tules of engagement relating to incendiary weapons must be followed
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closely to avoid controversy. The manner in which incendiary

weapons are employed is also regulated by the other principles |

and rules regulating armed force . . . In particular, the":

potential capacity of fire to spread must be considered in

relation to the rules protecting civilians and civilian objects

.. . . For example, incendiary weapons should be avoided in

urban areas, to the extent that other weapons are available

and as effective. Additionally, incendiary weapons must not be

used so0 as to cause unnecessary suffering.137
This U.S. Air Force interpretation clearly acknowledges the potential ancil-
lary effects caused by the incendiary's thermal destruction. The principal
concern expressed is that such ancillary destruction could spread from combat
zones to protected noncombatant areas. It is clear that the military
commander considering the use of the incendiary is under an obligation to
carefully weigh its potential for producing ancillary or indiscriminate -
danage through its inherently uncontrollable effects. The military commander
is enjoined from the use of an incendiary when its application would produce
unnecessary suffering. Moreover, he is directed to consider alternative
veapons when the risk of ancillary damage or injury is deemed too great.

Under Protocol I to the Geneva Conventions, the general protection for

toncombatants and their resources has been greatly. strengthened. The basic
tule contained in Article 48 for the protection of civilians against hostilities
Provides:

In order to ensure respect for and protection of the civilian popu-

lation and civilian objects, the Parties to the conflict shall at

all times distinguish between the civilian population and combatants

and between civilian objects and military objectives and accordingly
shall direct their operations only against military objectives.318

Althol‘gh it may be sometime before Protocol I is adopted by all major
partiCipants, the Article 48 rule provides a strong indication of the general
¢ . . . . .

sensus in the international law for the strict protection of noncombatants

an : . . s . . .
d their resources. No qualifications or limitations are apparent in this
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rticle or related provisions in Protocol I which would seem to authorize

the use of even the most discriminating and humane of weapons systems

against protected persons and property. Through this proviso, a significant
control may be evolving and may soon be adopted through acceptance of this
cnventional regime.

Limitations on the use of the directed-energy weapon against noncombat—
ats and their resources are based less on analogy to the incendiary than on
the customary and conventional regime. However, analysis by analogy with the
|incendiary does suggest possible controls affecting the application of directed-
elergy weapons against combatant objectives. Incendiary weapons are often
vsed with substantial efficiency against materiel targets and combatants in the
imediate vicinity of such targets. Their application against fortificatioms,
pill boxes énd armored vehicles is generally accepted. However, they are also
effective in tactical air support aiding ground troops engaged in close
towbat with enemy forces. In this capacity, there can be little doubt but that
theincendiary, despite its adverse physiological effects, is employed in an
itipersonnel mode. .

It is this latter tactical use of the incendiary weapon which has caused
the greatest concern to humanitarians concerned with reform of the international
i of armed conflict. In what is undoubtedly an overstatement of the actual
ate of the customary law, the SIPR] sbserves:

It is self~evident that anti-personnel incendiary weapons violate

many principles of the laws of armed conflict. They may cause unneces-—
Sary suffering and are indiscriminate in their effects. They are in-

Umane and repulsive weapons contrary to 'the laws of humanity and
the demands of the public conscience.'319

Ge .

feral participant perspectives of this type have lead to convening a prepara-
to .

Ty Meeting to organize a conference of governments for the purpose of

deve] gra , . ,
el°P1ng prohibitions or restrictions applicable to certain conventional .
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weapons. U.N. General Assembly Resolution 152 (XXXII) dated December 1977
waﬁfically endorseé a recommendation of the Diplomatic Conference on the
reaffirmation and Development of International Humanitarian Law to convene a
preparatory conference in 1978 for the purpose of organizing a full conference
in1979.320 Both the Diplomatic Conference and the General Assembly have
recommended that the conference give particular attention to developing more
concrete controls applicable to incendiary weapons.

In view of the advérse physiological effects caused by incendiaries, it
appears the strongest consensus for limitation will apply to their use in an
atipersonnel mode. If this.orbeven a broader limitation should result from
the 1979 conference of governments, it could have a substantial analogous
impact on the treatment of other weapons which perpetrate thermal damage or
injury. It might be difficult to distinguish the 'use of an incendiary from
other types of thermal effect weapons including directed-energy devices when
the effects on particular targets are similar in nature.

Authority Philip J. Klass observes that present indications are that

the U3, Defense Department has no plans to use the HEL in an antipersonnel

{“fe. In connection with his analysis of HEL characteristics, he notes:

The Defense Department has no plans to try to use high-energy
lasers as anti-personnel weapons according to one Pentagon
official. This view stems from practical realities rather
than humanitarian considerations.

'The high energy laser radiation weapon is simply too ex-
Pensive and complex to be considered for use against person-
tel and effective countermeasures are too easy,' this official

elieves,

. 'Any effort to employ radiation weapons against personnel
W?ll bring back the use of the metal shield or a less expen-
§lve coated Mylar version to reflect the laser beam back to
its source,' he added.

Because a radiation weapon is inherently a line-of-sight

&vice, 'a foot soldier need only hide behind a rock and lob
Tortar shell at the expensive high-energy laser weapon. Even
1f the shell fails to hit the radiation weapon, it will spew
'USt on its optical system, destroying its effectiveness,'
the official added. 5,
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(lass presents the possibility of physical limitations against the use of the
righ-energy laser as an antipersonnel weapon. However, there is a distinct

ossibility that the HEL attack could be staged from areas superjacent to the

arget. Presumably some of these supposed limitations would no longer apply
if the HEL was mounted aboard either an aircraft or orbital space vehicle.
boreover, the high-energy laser might even be used to create a massive
irestorm'_ in the combat area. This sort of secondary effect of the HEL could
rove highly destructive and perhaps militarily more cost—-effective than Mr.
lass or his Pentagon source would care to admit.

Admittedly, the analogy between the incendiary and the directed—energy
eapon has limitations. The analogy appears to be most persuasive with respect
0 the high~energy laser. Too little is known as of this time with regard to
he actual effects of the particle-beam weapon on'its target. For this reason,
tis difficult to analogize the incendiary and PBW on the basis of target
ffects, However, should it be confirmed the PBW does create essentially
hermal effects upon its targets, the analogy may apply equally well to this
fticular directed-energy weapon.

In applying the analogy ana considering the controls imposed on
tendiary devices, it is well to remgmber that the directed-energy weapon is
" to be considerably more precise and controllable. By controlling the size
[ the beam, the amount of energy, or the firing time, the combatant employing the ’ﬁ
ire‘”ie‘-d—energy weapon may successfully avoid many of the adverse ancillary
fects characteristic of the incendiary devicé. Accordingly, even if more

3 ; .
Masive controls are applied to the incendiary, the directed-energy weapons

¥ be treated somewhat differently. What does seem clear in the final analysis,
5 . . . .
that directed-energy weaponry, like the incendiary devices currently in

a i 3 . 3
rt;clpant arsenals, will probably not be authorized for antipersonnel use.
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E. Evolving Conventional Law Controls

The juridical triad used in this evaluation of directed-~energy weaponry

is completed with a consideratioq of prospective developments in the law
fofarmed conflict. The foregoing analysis has suggested that a limited
.mﬂm%'of selected controls may alread§ exist both in the comprehensive
international law applicable to the earth-space arena and the law of armed
cnflict #ncluding, in particular, constraints derived from custom, general
convention and possible analogy. While bases may already exist in the inter-
national law which could support claims to control of directed-energy weapons;
they are less than optimal from at least‘two standpoints. First, these
various institutional bases were developed for purposes other than controlling
highly innoyative weaponry. No matter how apparently relevant the existing
body of law vis-dovis claiﬁs to weapons control, it can still be argued that
It vas never developed with an eye toward regulating weapons fundamentally
tlique to modern warfare. Secondly, existing bases for the control of
directed—energy weapons are at best a patchwork of untested limitations and
Partial prohibitions. These bases do not provide a coordinated or particular-
:IYW811—balanced regime of controls. Nor do they fully exploit certain
advantages offered by the directed-energy weapon as a means of improving
| the minimum world public order system.

It is therefore important to consider certain key developments in
theinternational law which seek to correct some of the :shortcomings in the

exigt + . i
xlstlﬂg control regime. These developments, most in their infant stages, do

n .

°t as yet constitute either a customary or conventional base for weapons control.
i ) . . .

Wever they do indicate: some important trends in the international law vis-d-

vig 5 . ] . .. s
$ innovative weapons control. Despite the import of the existing law, it is
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likely that the most significant controls which will be applied to the directed-
energy weapons will be those developed with an eye toward the unique character-

istics of the weapons themselves.

1. Contemporary Criteria for Weapons Control: Protocol I

As a result of demonstrated need for a modification of the international

law of armed conflict, the International Committee of the Red Cross (ICRC) held

- '

a Conference of Government Experts in 1971, 1972 and 1973 to draft two supple-~
rentary protocols to the four Geneva Conventions of 1949.322 The principal
mmms'of concern to the ICRC and most of the participants included improved
enforcement of the 1949 Conventions, problems presented by "Qars of national
liberation," a need to clarify ambiguities in the law of armed conflict and
inproving upon protections afforded certain categories of persons.323 The
first of the two supplementary protocols addresses international conflicts while
the second applies to armed conflict within states themselves. The draft
greements referred to as Protocols I and II respectively, were taken up and con-
S{deréd-~ by the Diplomatic Conference on the Reaffirmation and Development of
International Humanitarian Law applicable in Armed Conflicts in four sessions
tonducted between 1974 and June of 1977.

The Final Act of the Diplomatic Conference was issued on June 10,
977 and officially opened for signature December 12, 1977. The Protocols
bave been signed by the United States and Soviet Union among other participants.
b of early 1978, the executive branch of the U.S. Government had both Protocols
Under review in various administrative departments for purposes of formulating
recommendations for possible action by the President.324 Depending upon

Pracas
Tesidential decision, the Protocols may be subsequently referred to the
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"@m@ress for further review and possible ratification.

Neither Protocol T or II constitutes international law at least with
{respect to those states Which have yet to ratify, . Nevertheless, they are
1 the result of an intensive multilateral effort over a period of years and

in certain instances may represent a consensus of ﬁarticipant perspectives
iwguding the law of war. Although it is too early to evaluate the true impact
fofthese two Protocols, pertinent provisions are nevertheless deserving of
icmmiderafion as probable future bases for claims to the control of directed-
wmmgy weapons. The pertinent proVisions of Protocol I, if adopted by most of
fmeparticipant states including the principal military powers, will have a

i pronounced influence on claims to weapons control.

The preliminary question in considering Protocol I is its overall
|application. After recalling the duties of every state under the U.N. Charter
toe refrain from the threat or use of force and expressing the conviction that
teither the Protocol nor the Geneva Conventions of 1949 authorize any act

of aggression inconsistent with the U.N. Charter, the Preamble reaffirms that '
both the Geneva Conventions and the Protocol "must be fully applied in all
tircumstances to all persons who are protected by those instruments, without

My adverse distinction based on the nature or origin of the armed conflict."325
This_language does not appear to quaiify the protections or standards of the
Protocol in terms of any particular theater or scope of conflict. It further
"affirms that the law of armed conflict rejects the concept of "just war" as a
Pssible defense to the strict application of international legal controls or
‘MoteCtions.

Also indicative that the provisions of Protocol I are applicable on a

“Wprehehsive basis is the language of Article 1. Article 1 provides inter

alig,
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1. The High contracting Parties undertake to respect and to
ensure respect for this Protocol in all circumstances.

2. In cases not covered by this Protocol or by other inter-
national agreements, civilians and combatants remain under
the protection and authority of the principles of inter-
national law derived from established custom, from the
principles of humanity and from the dictates of public
conscience.

3. This Protocol, which supplements the Geneva Convention

of 12 August 1949 for the protection of war victims,

shall apply in the situations referred to in Article 2

common to those Conventions.326

I his language confirms the application of Protocol I to both massive and

linited coercion. Moreover, it appears that Protocol I like other bases in

il the law of armed conflict is applicable in the expanded earth-space arena.
i%mmn Article 2 referenced in subparagraph 3, indicates that the 1949 Conven-
ftions will be implemented not only in times of peace but also in cases of
leclared war or other armed conflict regardless of whether combatant partici-
Pants extend recognition to one another or not. Finally, subparagraph 2

dPpears to be an explicit reaffirmation by participants of their commitment

' the fundamental principles of international law with particular reference
t the principles based on custom, humanity and public conscience. This
hn@mge would seem an effort to revitalize many of the fundamental principles
™d collateral concepts strained by combatant state violations in recent
fternational conflicts.

Despite the broad scope of Protocol I, some major power participants have
Mtered their signatures subject to important reservations excepting nuclear
®apong from the purview of the convention. In stating its reservation to
honmol I, the United States declared "It is the understanding of the United
tates of America that the rules established by this protocol were not intended

to :
have any effect on and do not regulate or prohibit the use of nuclear weapons."

~
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te United Kingdom and Northern Ireland in their joint declaration have announced

, , , . 328
m essentially identical reservation.

Reservations such as these bear witness to the strength of continued

mjor power commitment to the use of nuclear weapons for both deterrence and in
support of NATO's policy of '"flexible response' in which Alliance members assert
the right to use tactical nuclear weapons to blunt any attack by the Warsaw Pact's
mssive aqd highly mobile armored forces in central Europe. It is interesting to
note that none of the declarations recorded thus far to Protocol I appear to
except other weapons of mass destruction including the innovative weapons systems
which might share certain characteristics with weapons in the nuclear category.
Yore specifically, the reservations do not appear to exempt the directed-energy
wapon from whatever control provisions might exist within Protocol I.
Perhaps the mpst visible criteria for weapbns control in Protocol 1 are
tntained in Article 35: )
l. In any armed conflict, the right of the Parties to the conflict
to choose methods or means of warfare is not unlimited.
2. It is prohibited to employ weapons, projectiles and material

and methods of warfare of a nature to cause superfluous injury i

or unnecessary suffering.
3. It is prohibited to employ methods or means of warfare which are

intended, or may be expected, to cause widespread, longterm and

severe damage to the natural environment.329
Thefirst two provisions are a reaffirmation of the general weapons control
Minciples offered in the customary and conventional international law of armed

“nflict, Paragraph 1 virtually parallels the familiar language of Article 22 1

" the Annex to the Hague Regulations; "The right of belligerents to adopt

330 Although Protocol Article

0 . ..
*ans of injuring the enemy is not unlimited."
3 .

SU)’ like the language in the Hague Annex, is broad and far too ambiguous to be

Ie ' . .
dSonably enforcible, it reaffirms the international community's general

Pe . .
rSPE"“ZlVe that states are subject to restraints in both the weapons they select;
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| .20 how they choose to apply them in armed conflict.
Protocol Article 35(2) coincides with the two versions of Article 23(e)
l ppearing in the Annexes to the Regulations of the Hague Conventions of 1899

?md1907§31This Protocol article serves to clarify the existing rule by reverting

fto the original 1899 English text language and supplementing it with alterna-
l:ive language found in the French text to the 1907. Annex, propres a causer des
I superflus, which is more accurately translaﬁed "of a nature to cause super-
Iflious (or excessive) injury.332 This provision endorses the customary law and
-jmmmntional law doctrines prohibiting the use of a weapon which needlessly or
mnecessarily aggravates human suffering. With regard to Article 35(2), a
Iepartment of Defense Working Group recounted both the U.S. and two other
girspectives as to whether this provision offered‘significant change from the
B:xisting law:

FT)his text strongly supports the view that no substantive change

1n meaning to existing legal requirements is intendedi or effected.

?nqeed, the Federal Republic of Germany stated explicitly that they

joined in the text on the understanding that paragraphs 1 and 2

reaffirmed customary law. India noted that it believed these rules
applied to all weapons of whatever type.333

Article 35(2) serves to reaffirm both existing criteria and the interpre-
fitions of those criteria developed by the practice of states in evaluating the
;}“ﬁﬂness of innovative weapons and their use. This reaffirmation acts to
“tly strengthen the relevance and applicability of claims based upon the
vf““mary law norms, conventional rules and interpretation developed from

§ “tice in the era of modern warfare. 4 fortiori,as the first comprehensive
i‘.&Statement of the law of armed conflict since the advent of the expanded
i"ﬂhspace arena, it greatly enhances claims to weapons control based on exist-.
;:qghmtitUtions as they have been extended to govern the new space theaters.

The third provision in Article 35 is an effort to protect the environment

i . .
St methods of warfare apt to cause extreme damage. The predominant issue
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shich will surround claims based on Article 35(3) is the meaning of "widespread,
jngterm and severe damage.' The issue may be partially resolved by reading
protocol Article 55 inm pari materia with Article 35(3). The mutually supportive
provisions of Article 55 concerning protection of the natural environment
state:
1. Care shall be taken in warfare to protect the natural environ-

ment against widespread, long-term and severe damage. This

protection includes a prohibition of the use of methods or means

of warfare which are intended or may be expected to cause such

damage to the natural environment and thereby to prejudice the

health or survival of the population.

2. Attacks against the natural environment by way of reprisals are
prohibited.334

The language of Article 55(1) suggests that "widespread, longterm and severe
damage" implies destruction which is apt to prejudice the health or survival of
mepopulaﬁion itself through the deprivation of‘important environmental
resources.

A generally consiﬁtent interpretation of this language is offered in
the 1975 report of the United States Delegation to the ICRC Diplomatic Confer-

fce:

According to the Report of Committee III 'long term' was considered
by some to be measured in decades, with reference made to twenty to
thirty years as a minimum and it appeared to be a widely shared
assumption that battlefield damage incidental to conventional war-
fare would not normally be proscribed by the provision. The pro-
vision covers such damage as would be likely to prejudice the con-
tinued survival of the civilian population over a long term or risk
long term health problems.335

This interpretation of Article 35(3) read in pari materia with Article 55
Strongly implies that certainweapons of mass destruction, principally nuclear
w&m°n5, would be banned under this environmental control. Depending upon the

Mtensity of fallout, nuclear weapons may deposit Cesium 137 and Carbon 14 in

Mounts which would create possible "long term major health problems." The




wwibility of fallout from the use of nuclear weapons constituting a breach of
irticle 35(3) may have been an influential factor in participant state reserva-

tions exempting these devices from the Protocol's controls.

Neither Article 35 nor 55 provides:a basis for any comprehensive
prohibition of directed-energy weaponry. Article 35 invokes the words ''to
eploy" while Article 55 speaks to ''use" in applying respective proscriptions.
These terms clearly do not address research, development, testing, production,
stockpiling or even deployment of weapons. A pervasive proscription covering
such phases or aspects in the weapons evolution might more appropriately be
amatter for the comprehensive internatiohal law, specifically within the field
of strategic arms control. Nevertheless, Articles 35 and 55, once adopted,
Wll provide a further basis for claims to limited use of directed-energy weapons.
There is probably also a persuasive claim based on Article 35(2) to
rohibit the use of directed-energy weapons against relatively exposed or
wilnerable personnel.- Just as the thermal effects of incendiaries may lead to
mecessary suffering and possibly superfluous injury, so also might the
Mﬂkenergy laser and possibly the particle-beam weapon be suspect when used
%ainst unprotected troops in the field. This claim would not apply however, to

the use of directed-energy weapons against particular targetswhich can be more

effiCiently disabled or destroyed by such devices than with alternative means.
ForeXample, it would probably be permissible under Article 35(2) to apply
%dheCtEd—energy weapons against space vehicles, aircraft or even tanks regard- s
1eSSOf the fact they may contain crews subject to the adverse physiological
“ffects, Under such circumstances, the suffering would no longer be unnecessary
"0r the injuries superfluous. This claim for limiting the use of directed—enefgy

W , ; ;
®apons, to wit, prohibiting their application in an antipersonnel mode,

esse.ntially parallels similar arguments developed through both analogy with ~

~159- 'Wh%“
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incendiary weapons and the customary and conventional law criteria.

The known characteristics and capabilities of the directed-energy weapon
{o not seem inherently inconsistent with either Articles 35(3) or 55. The
#iL and PBW would not be apt to produce widespread, longterm and severe damage to
the natural environment unless intentionally misused ' to destroy living
resources such as forest lands, animals or crops. The absence of the adverse
effects of nuclear radiation, uncontrollable biological organisms or highly
toxic chemdcals characteristic of some weapons of mass destruction, would
gppear to enhance claims of directed-energy weapon permissibility under these
ewvironmental criteria. Simultaneously, these environmental criteria may
increase the persuasive impact of claims to the impermissibility of existing
veapons of mass destruction which can not be as easily controlled as the HEL or
!W.  The probable significance of these articles with respect to the directed-
fergy weapon is to proscribe intentional use against living resources. When
such use is designed to damage the natural environment thereby prejudicing the
bealth or survival ofbthe population, it will be construed as unlawful under
frticles 35(3) and 55 of the Protocol.

In addition to the articles providing criteria for claims to weapons
tntrol, Article 36 of Protocol T iﬁposes an important new requirement on
‘Ntracting parties:

In the study, development, acquisition or adoption of a new weapon,

Mmeans or method of warfare, a High Contracting Party is under an

obligation to determine whether its employment would, in some or

all circumstances, be prohibited by this Protocol or by any other

tule of international law applicable to the High Contracting Party.337
ThisPI‘OVision is designed to emphasize the individual participant's résponsi—
Wity for developing, testing, producing, deploying and using only weapons
*hich meet the juridical criteria for legality. The significant language

n, .
M some or all circumstances" as adopted in Committee II and the Plenary by
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ﬁ:byconsensus was designed to recognize that limitations on weapon use may'be more
B ifective than attempted comprehensive prohibitions. This is apparently consist-

M.t with the long-standing U.S. and Western positions which hold limitations

m specific uses of weaponry are preferable to broad, general prohibitions per

prior to the actual research and development of a particular weapons system. It
8 could be argued that at the point where a physical principle itself exhibits
‘jpuential, it becomes a "means or method of warfare.'” Since it is generally
:mhmwledged that major power participants have in recent years been considering
‘mepossible applications of new physical principles and concepts of warfare,
tthis ney requirement may have significant repercussions for programs of basi¢
KI%Earch and development which previousiy have been immune from the juridical

W Titerig of weapons control in the international law.

Since October of 1974, the U.S. Department of Defense has had an

eplicit policy of prospective weapons review. DoD Instruction 5500.15 as
“mmﬁmented in the three major services through specific directives, requires.a
ﬁradeW of Qeapon legality in phases including research, development and acqui-
Iiiﬁ0n.339 Paragraph IV.A(l) of the DoD Inétruction;providest

The 1legal review- will take place prior to the award of an initial
Contract for production. At such subsequent stages in acquisition
O procurement as the Judge Advocate General concerned determines it

1s appropriate to do so, he may require a further legal review of
any weapon. ,,

aragraph IV.B further states:

R e e S N e e
—~
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Each DoD Component having primary responsibility for the engineer-
ing development, acquisition or production of a weapon will develop
and issue internal plans and regulations which will assure that the
Judge Advocate General concerned is requested to make the legal
review provided for in this Instruction prior to the engineering
development and prior to the award of an initial contract for produc-
tion of that weapon. .,

Finally, paragraph IV.D provides:

The Director of Defense Research and Engineering will, during

the research, development, testing and evaluation phases of the

acquisition of a weapon, be responsible for monitoring compliance

by DoD Components with Section IV.B of this instruction.342
fmﬁle these various provisions,cleérly provide a program for review of the
Tkgﬂity of weapons systems at a relatively early stage in their developmental
flevolution, they are not as yet in strict compliance with the requirements of
firticie 36 of Protocol I. Nowhere is there a requirement which would subject
| the "means and method of warfére” itself to juridical review. In each case,
iteview is tied to a particular weapon or system which has entered at least the
yfesearch or even engineering developmental phases.
This brief examination of the apparent inadequacies in what may well be
I the most progressive program of prospective weapons review by any country, seems
ﬁtounderscore the trﬁly innovative features of Article 36 to Protocol I. Never
ébﬁore have participant states been required to actually evaluate not only the
,;b&ﬂity of specific weapons, but also the more basic '"means and methods" of
iw“fare, very possibly including the underlying physical principles used in
%V%Pons systems themselves. If participant states in fact implement this
fertiogo of the Protocol to its fullest logical extent, they will probably be
EmmﬁfEd to undertake prospective reviews of each of the categories of weapons
‘ﬁudlappear feasible within the broad area of directed-energy weaponry.
A number of other provisions contained in Protocol I may well offer

foore. . . .
| Ttain indirect bases for claims to limited use of weapons systems. One of
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the more apparent bases is contained in the prohibition against indiscriminate
ittacks upon protected populations. Article 51(4) provides:

Indiscrminate attacks are prohibited. Indiscriminate attacks are:

(a) those which are not directed at a specific military objective;

(b) those which employ a method or means of combat which cannot be
directed at a specific military objective; or

(c¢) those which employ a method or means of combat the effects of
which cannot be limited as required by this Protocol.

and consequently, in each such case, are of a nature to strike

military objectives and civilians or civilian objects without

d1st1nct10n.343

irticle 51(5) continues by elaborating on what is meant. by the terminology
"indiscriminate attack':

Among others, the following types of attacks are to be considered
as indiscriminate:

(a) an attack by bombardment by any method or means which treates
as a single military objective a number of clearly separated
and distinct military objectives located in a city, town, village
or other area containing a similar concentration of civilians or
civilian objects; and

(b) an attack which may be expected to cause incidental loss of
civilian life, injury to civilians, damage to civilian objects,
or a combination thereof, which would be excessive in relation
to the concrete and direct military advantage anticipated.344

These provisions introduce a relatively specific prohibition against indis-
rininate attack. The rule prominently incorporates the fundamental principles
°fMilitary necessity and humanity along with their collateral concept of

Ploportionality.

A method or means of combat, possibly including among other things a

Pecific weapon or operative scientific principle inherent in a weapons system,
i . . . .

S Proscirbed if it is so imprecise that it cannot be directed against a

Spepd £a . o . ; ;
SPecific military objective. While providing an important basis for claims to

|
*apong control, Article 51(5)(b) nevertheless acknowledges that it is permis-

si . . N
1ble to employ the use of a weapon even if ancillary injury or damage results,
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o long as such effects are not "excessive in relation to the concrete ana

jirect military advantage‘anticipated."“ In other words, the military commander
is required under Article 51 to pay close attention to the concept of propor-
tionality between ancillary destruﬁtion and the importance of his military
thjective.

Despite the use of the term "bombardment" in Article 51(5)(a), the
gpen-ended language which immediately follows, 'by any methods or means" and
meencomp;ssing language of subparagraph (b) would appear to apply to attacks in
general. Placed in the context of the entire convéntion, it is clear that the
tntracting parties have attempted to draft a comprehensive and generally unquali-
fied set of enforcible protections for noncombatants through this provision. To
tonstrue Article 51 so narrowly as to exclude innovative weapons systems would
seem in contravention of the intentions of the contracting parties. Hence, based
' a general purpose interpretation, a claim could be asserted arguing the rule
%ainst indiscriminate attacks on civlian populations applies to most inno-

‘ative weapons systems including the directed-energy weapon.

The directed-energy weapon is sufficiéntly controllable and precise as to

fenerally meet the’criteria for authprized use established by Article 51(4)
d 51(5), Article 51 may mevertheless have the effect of making illegal the
e of the directed-energy weapon as a means of coercion available to strategic
deterrence forces. The language of Article 51(6), while not invoking the term
”mtaliation," states "Attacks against the civilian populations or civilians by

343 It might be argued that the strategic

Ry of reprisals are prohibited.”
Se of 4 directed-energy weapon as the means or method of conducting a retaliatory
Secong strike against civilian population centers is not a '"reprisal’ but more
‘M“Wately "retaliation,"

Despite the generally unqualified language of Article 51, it should also

be 4.
fecalled that the theory of strategic deterrence seems to generally have




the effect of superseding conflicting provisions in the international law of
srmed conflict. If participant states apply the Royse thesis in conjunction with

the customary and conventional law criteria on a comparative basis, they may find

lirected-energy weapons safer and more efficient than existing nuclear or
thermonuclear devices. If this determination is made, directed-energy weapons
night be deployed and if necessary used in retaliatory strikes against population
centers based on the deterrence strategy, notwithstanding Article 51(6). To
transform such a claim into one which is in strict compliance with Article

51 hovever, it would be necessary for participants to exempt directed-energy
wapons from the purview of Protocol I controls as they have done in the case

of nuclear weaponry.

There is no evidence to suggest that direéted—energy weapons in any way
influenced the development of these or other pertinent articles to Protocol I.
fecords of the four.sessipns of the Diplomatic Conference suggest that when
veapons systems came under discussion, not surprisingly, the focus was upon
®isting and relatively well understood instruments of coercion. Nevertheless,
tlaims to control of directed-energy weapons based on Protocol I, once it is
fatified by participant states, will have a greater chance of acceptance than
Sinilar claims which might be grounded upon rules and concepts largely developed
Ptior to the advent of these innovative devices.

Protocol I claims will be supported by a somewhat improved set of enforce- i
tent measures setforth in detail in Articles 85 through 91. 346 These measures
Povide for sanctions which include greater personal accountability of military
Prsonnel for illegal acts. They encourage mutual assistance between parties in
PmSecuting violations of the convention. Moreover, the convention establishes

a . . P
" International Fact-Finding Commission in Article 90. This sanctioning system

8 .
Certainly no panacea, but it does represent progress over the enforcement




|.cchanisms provided in previous international customary and conventional law.
Whether the various Protocol I claims to weapons control are accepted or

rejected by participants will largely be a function of whether they are consistent

lor inconsistent with exclusive and inclusive interests. The greater the number

%fexclusive and inclusive values served through a particular institutional basis,
,ﬁmenwre persuasive the claims arising out of such doctrinal basis.::

}Pmtocol I has generally not lost sight of important principles and collateral
§lconcepts including military necessity, humanity, efficiency and proportionality.

8lis already noted, these principles and concepts if accurately applied are often
fcmmistent with major exclusive interests. Moteover, if participants analytically
‘meider the importance of inclusive interests in avoiding massive deprivation

flof values and encouraging persuasive resolution . of disputes, they may also find
¢Pmtocol I equally consistent with.these interests. Accordingly, claims based on
{/rotocol I as an applicable new institution in the international law will

tfnerally have substantial persuasive value in the world community.

€£JEQ§E§Ctive Developments in Weapons Control

The international law of armed conflict through customary and conventional
Titeria provides general guidelines which will probably apply to directed-energy
*apons, However, there are at least two significant initiatives underway which
“uld eventually result in controls of explicit application. These initiatives
‘“ebeing respectively keyed to the two generic classifications applicable to
‘hmtruments of coercion; conventional weapons and weapons of mass destruction.
nce it appears that directed-energy weapons have characteristics and capabil--
;iﬁfs which may qualify them for either or both of these classifications,

¢ . .
h of these weapons control initiatives should be briefly considered.
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., Comventional Weapons. A forum for developing further, more specific
linitations on particular conventional weapons which may cause unnecessary
suffering or have indiscriminate effects was established in the early 1970's.
e Conference of Government Experts on Weapons that may Cause Unnecessary
Suffering or have Indiscriminate Effects, convened at the behest of the ICRC,
et in its first session at Lucerne, Switzerland, from September 24 to October
m,1974.347 Forty-nine states, several national liberation movements, repre-
MMatives‘of the Secretary General of the United Nations and of the Director
leneral of the World Health Organizations participated..- The Conference was
iso attended by representatives of a substantial number of private international
Wmanitarian organizations including the National Red Cross and SIPRI.

The purpose of this preliminary conference was to study the question of
rohibition or limitation of the use of conventional weapons that may bring
sbout unnecessary suffering or have indiscriminate effects. The Conference had
% its disposal a substantial quantity of research data including a series of
LN, studies on various weapons, a SIPRI report on various incendiary devices
“d a comprehensive Report of Experts issued in 1973 under the auspices of the
IR, Interestingly enough, the 1973 Report of Experts devoted one of its
hapters to future weapons developments and discussed the high-energy laser
Wong other recent innovations.348

Although the 1974 Conference did mnot go so far as to explicitly
Uassify various innovative weapons systems including the HEL, microwave device
" infrasound weapon as necessarily "indiscriminate’ or instruments which cause
MMECESsary suffering,”" it clearly considered these and other innovative weapons
“ididates for possible international control. The Conference report was
subse(IUently considered by ‘the participating governments as well. as‘the Diplo-

~

%t S o : .
He Conference. The Conference of Government Experts convened again from
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€Jmmary 28, 1976 to February 26, 1976 at Lugano and at the four sessions of the

Idiplomatic Conferences on the Reaffirmations and Development of International

:Hmmnitarian Law. Although none of these sessions produced a definitive
?cmwention addressing particular weapons, the work of the Government Experts
;ww considered in the preparation of Protocols I and II. Te this extent
!itmight be said that at least the high-energy laser was known to delegates
~auending‘the Diplomatic Conference. In December of 1977, the U.N. General
hAwembly adopted Resolution 152 (XXXII) dealing with incendiary and other
 swcific conventional weapons.349 Although major participant states including
{meSoviet Union, United States, the United Kingdom and France abstained, 115
fmmmers endorsed the measure without a single negative vote.

The express purpose of Resolution 152 (XXXII) is to establish both a

ipmparatory and plenary U.N. sponsored Conference of Governments to pursue the

;vaious efforts of the Conference of Government Experts. While it is unclear

;Phnary conference in 1979, it appears likely the subject of directed-energy

il*®apons will come under discussion. Whether or not this conference is

fdkposed to imposing substantial controls on directed-energy weapons will clearly
Edwend in large part on the attitudes of those major power participants which
5neseeking development of such weaponry. What these attitudes may be is still
‘“mﬂear. In any case, it appears there is a good chance the 1979 Conference will
I'ovide ap important international forum to consider the issue of whether the

i .. . . - " .
: reCted-energy weapon may be classified as "indiscriminate” or an instrument

#hi .
: ¢h causes "unnecessary suffering."

1>, . e .
| Veapons of Mass Destruction. A second initiative which may eventually

; .
g‘md“Ce controls applicable to directed-energy weapons 1S an outgrowth of the
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| lnited Nations Conference of the Committee on Disarmament. General Assembly

350 e
 esolutions 3479 (XXX) of December 11, 1975 and 74 (XXXI?S%f December 10,

;IW6 requested the Conference of the Committee on Disarmament to develop an

Tayeement on the prohibition of the development and manufacture of new types

of weapons of mass destruction and new systems of weapons. Pursuant to these

;mdother mandates, the U.N. Conference of the Committee on Disarmament has

B issued a report which addresses among other subjects the "prohibition of the

 development and manufacture of new types and systems of weapons of mass destruc-~

‘tion."352

The Conference report indicates multilateral discussions are well under-

1 vy on the issue of control over innovative weapons systems. Socialist bloc

Irarticipants commenting in the report have generally supported the Soviet

#iroposals that a prohibition be developed which would apply to "any types of

“weapons of mass destruction that were based on qualitatively new principles -

dtcording to their mode of use and the targets to be destroyed or the nature of

their effects."353 The ~Western power views as articulated by the United

Kinngm, Canada and the United States questioned the Soviet concept of develop-

g & o o , 4 orincinles. 35
single treaty on the subject of innovative weapons systems and principles.

The United Kingdom specifically proposed that the Committee consider negotiating

®plicit agreements to preclude development of particular new types of weapons

°f masg destruction which were based on new épplications of scientific principles.
Subsequently, the Soviets submitted a revised draft treaty which provided

-forparallel mechanisms for the prohibition of innovative weapons. The Soviet

Proposal included a comprehensive agreement on the prohibition of the develop-

| ™0t and manufacture of new types of systems of mass destruction. The compre-

heres : . ;
| “nsive agreement, according to the Soviet plan, would contain an annexed list

°f the specific types of weapons to be prohibited. Secondly, the Soviets

| Moposeq the possibility of supplementing the annexed list from time to time
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W : new weapons are developed. Additionally, they proposed a provision allowing

for the possibility of concluding explicit agreements on individual weapons of

jrass destruction. Such agreements would be considered and negotiated on a
tase by case baSié%SS

The United States maintains that the best way to prevent the development
dedeployment of new weapons of mass destruction is to keep the question under
j review anq_draft specific agreements as needed. American delegates particularly
B stressed the need to tailor verification and enforcement measures to individual
356

jl veapons systems.

Discussion. in the U.N. report with respect to innovative weapons systems

jioes not address specific weapons in any detail. Nevertheless, the Soviet
{éclegation at one point may have explicitly referred to directed-energy weaponry.
40 submitting a proposed list of weapons of mass destruction which might appear
Jin the initial annex to their draft comprehensive treaty, the Soviets included
the following inventory:

radiological means of the non-explosive type acting with the aid of
radio-active materials, technical means of inflicting radiation

injury based on the use of charged and neutral particles to affect

biological targets, infrasonic means using acoustic radiation to

affect biological targets, and means using electromagnetic radiation
to affect biological targets. ;¢

lI“Smeitting this inventory, the Soviet delegation emphasized that in the

§ Plnion of its experts, there exists a sufficient technological basis with
 ®8ard to these concepts from which to develop weapons of mass destruction.

The proposed Soviet innovative weapons inventory raises at least two

| estions, First, how broadly do the Soviets construe the concept of "radio-
tbghml means" and "technical means . . . based on the use of charged and

"eutra] parficles"? Are these terms so broadly construed as to possibly N

hml“de a particle-beam weapon? Second, what is the significance of the Soviet
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8 cference to developing controls with régard to "biological targets'"? Does

tis indicate the Soviets are inclined to oppose restraints on the use of
'~ﬁwcted—energy or other types of innovative weapons against materiel targets?
The answer to at least the firstiof these questions has apparently been
fcvealed through disclosures concerning the United States-Soviet negotiations

o the control of radiological weapons being conducted in Geneva.358 Since
;‘meFiscal Year 1979 Arms Control Impact Statements have indicated Soviet nego-
®tistors have raised the issue of the particle-beam weapon during the course of
WMthese talks, it appears they may very well consider this device a type of radio-
logical weapon. If this is the case, Soviet intentions may be to control at

B least the PBW by means of its inclusion in the proposed annex to the: draft

B convention.

The limited information made public on the discussions of the working
firoup on radiological weaponé provides no insight as to Sovietbrationale or
theory in developing controls limited to the use of innovative weapons against
aly biological targets. However, it is clear from aisclosurES that the Soviet
Ploposal to control particle-beam weapons presented in the working group

fessions hag been keyed to prohibiting only the development and manufacture 359

| °f veapons using "charged and neutral particles to affect biological targets." "It
| "2y be inferred from this proposed limitation that the Soviets favor claims.

' the general permissibility of the particle-beam weapon at least when it is

fhvﬂ@DEd and manufactured for use against non-biological targets. While the

fl Soviet proposal would ban the use of the PBW as an anti-environment or antiperson-

b“ﬂ-weapon’ it would clearly not affect the many other potential applications

B ¢ ad
: £ the device including aircraft and missile defense:

360 ~
United Nations General Assembly Resolutions 84A and 84B (XXXII) adopted

D%embEY 12, 1977, appear to be some of the most recent developments in efforts

i t .
j of°rmUIate controls applicable to directed-energy weapons. Resolutlgn 84A

N

it
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(XXII) requests the Conference of the Committee on Disarmament to continue
egotiations with the assistance of government experts for the purpose of

formulating an agreement on the prohibition of the development and manufacture

of new types of weapons of mass destruction. The Conference is directed to
submit a report of the results achieved to the General Assembly for considera-
Niion at its thirty-third session. The resolution also urges all states to
A efrain from any ‘action which would impede international talks aimed at
wrking out an agreement or agreements to prevent the use of scientific and
l technological progress for the development of new types of weapons of mass
lestruction and new systems of such weapons."361 In addition, the resolution
tiphces the topic of control err innovative weapons on the provisional agenda of
I the thirty-third session of the General Assembiy¥

Concomitant Resolution 84B (XXXII) reaffirms the 1948 definition of
"apons of mass destruction. It specifically urges ''states to refrain from
leveloping new weapons of mass destruction based on new scientific principles.” 362
his resolution requests the Conference of the Committee on Disarmament "to keep
B nder review the question of development of new weapons of mass destruction
based on new scientific principles and to consider the desirability of formu-
f»hung_agreements on the prohibition of any specific new weapons which may be
identified_"363 Again, the Conference is requested to report back to the thirty-
R third session of the General Assembly on progress that is made toward developing
W internat ional agreement.

It is somewhat unlikely that these developments through the U.N.
diSarmament apparatus will produce any dramatic new prohibitions or limitations

0 . :
" the directed-energy weapon, Nor is there any suggestion that these resolutlons

Prroach the status of binding international law. Nevertheless, they appear

0 . . ; i
"nifest a growing concern on the part of the international community for
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§,fmepotentia1 threat posed to the minimum world public order system by innova-
 tive weapons systems.  Moreover, they express the will of the majority of the ‘

| international community that principal participants pursue appropriate controls for

Ajﬂwse new weapons.  In any case, should the directed-energy weaponry introduced
fmU)military arsenals exhibit more the characteristics of weapons of mass

| destruction as defined under the reaffirmed 1948 definition than of conventional

| veapons, the Uniteéd Nations disarmament apparatus is clearly available as a forum

;mrdevelébing whatever controls the participants are prepared to support.

F. Summary

The international law of armed conflict ﬁrovides three general institu-
tional bases upon which claims bearing on the permissibility or impermissibility
§°f directed-energy weapons may be founded. These bases include a set of
writeria developed through the general customary and conventional law principles;
Malogies with similar weapons systems, principally incendiary weapons, and;
‘“rtain prospective developments which will soon impact on the law of armed
tnflict, Ap analysis of this triad strongly supports the existence of at
least certain persuasive claims to the control of directed-energy weaponry.

None of the bases examined suggests the existence of any reliable or
Cmdible claim for a comprehensive prohibition per se against such key phases
| aspects in the weapons evolution as research, development, testing, produc-
tion’StOCkpiling,, deployment and use of any directed-energy weapon. In
| “rtain cases it appears that the bases actually operate to affirmatively
Whorize the directed-energy weapon as a lawful instrument of coercion. However,
¢ i equally clear that certain claims 'to limited control have a firm foundation

N | : . ,
! the law of armed conflict. The claims of greatest persuasive value and which
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ijﬂyvery well be under serious consideration by the major participants include
hose which apply to the use of these weapons against living resources. Related
W 1:ins may also be evoling with regard to the use of directed-energy weapons
§:inst protected noncombatants and their property. A 1ateﬁt exception which
{‘mﬂd be apt to impact upon these limitations may arise out of any future
lfﬂmtegic applications of the directed-energy weapon in major power deterrence

M forces. |

-

The sanctioning mechanisms in support of these potential claims varies

3gmmiderably in ﬁerms of its reliability and credibility. 'As in other fields of

i international law of armed conflict, enforcement of claims to the limitation
B such innovative weapons will include the range of positive and negative
immxions. It is submitted in this study that the strongest factor influencing

fltte acceptance of claims to weapons control is the extent to which claims are
 mnﬁstent Qith participant exclusive and inclusive interests. From this
fandpoint, certain claimé which tend to impose selective limitations on the
’“QOf the directed-energy weapon are persuasive. Typical of such claims would

% those seeking to control the use of the directed-energy weapons to ensure that
 they are not employed in a manner to cause needless suffering, superfluous

Mury. op environmental destruction. Concomitantly, broad based claims, particu-

Larly those which fail to take into account the potential attributes of the

idlreCted-—ener(c:;y weaponry as a means of avoiding massive deprivation of values,

i Lo .
B "4 to be far less persuasive.




CHALLENGES AND OPPORTUNITIES

All our experience suggests that, as long as there is no dependable
comprehensive sanctioning process, states cannot reasonably be
expected voluntarily to renounce the use of the most advanced
technology in their own defense. An effective community sanction-
ing process can, further, scarely hope to dispense with the mili-
tary instrument. Hence in the search for policies designed to
promote minimum order, other and more promising alternatives must
be explored. 364

’ McDougal, Lasswell, and Vlasic

The imminent introduction of the directed-energy weapon into the arsenals
of the principal powefs will represent a challenge to the minimum public order
system rivaled only by the development of the atomic and hydrogen bombs. Since
the progression of technology can seldom be suppressed and will in its natural
tourse produce dramatic technological breakthrough from time to time, it should
be no surprise that once again in this century the world community must address
the problems attendant to fundamental change. What is essential at this
juncture is that the general silence which surrounds this impending and most
Important of developments be broken.

In the relatively brief period which remains before the decision-makers
Wst elect from alternative strategies determing the deployment and bases

for use of the directed-energy weapon, it is important to thoroughly examine

-175-
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211 its ramifications. - Scientists must weigh its effect upon all aspects of the
environment. Government leaders must assess its impact upon both national and
international policy as well as upon a complex set of social values. Military
chiefs should review its projected effects on strategy and tactics. Drawing

gpon these and many other evaluations, the role of the international 1a§yer

vill be to accommodate this new development within the minimum world public

order system. It will be his role to ensure that participants maintain an
equilibrium throughout the period of adjustment and transition to this new
device. Moreover, it will be his professional responsibility to seize upon

those claims which best serve the inclusive interests of the world community

in pursuing a maximum degree of participant value sharing in an earth-space

arena characterized by an absclute minimum of coercion.

Without question, there is an ominous side to the development of such

gl innovative weaponry as the high-energy laser and the particle-beam weapon.

M levertheless, we can ill-afford to ignor the opportunities presented by such

f cvents. The world community in the past thirty years has too often ignored
portunities to improve upon the minimum world public order system. While once
| there might have been a chance to prohibit or limit nuclear or thermonuclear
‘amm, now there is virtually none. At another point we might have avoided the
leployment of the strategic ballistic missile with its deadly warheads. These
%rortunities will not again present themselves. The failure to take advantage i
f them became a fiat accompli when mutual mistrust and fear, closely interwoven
“ith ever stronger commitments to st;ategic deterrence, forced competing partici-
S.P“WS to take the next step.

The existence of opportunities and creative policy options is often
‘dHfiCUIt to perceive under such circumstancés. However, the directed-energy

- B
“evy O . ¢ - . . PR
f “'ice despite its limitations and certain adverse effects upon living resources,
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pay afford innovative opportunities to all participants seriously interested

in pursuing an improved minimum order system. It is time to seriously weigh
the establishment of a regime which might advance both the exclusive and inclu-
sive interests of the superpowers through the free and open sharing of technologi-
cal information pertaining to directed-energy research and development. While
the ingrained suspicions and ideological barriers between the socialist states
and the Western powers prevent the free exhcange of information.regarding the
dynamics of existing weapons of mass destruction, these participants might
nevertheless find it consistent with their respective national security
interests to seek a free exchange of information in this relatively independent
area of technology.

Guaranteed free flow of technological and developmental information
facilitated by credible verification mechanisms could serve to prevent a
potentially dangerous situation which may result from an unanticipated deploy-
ment by one participant of an innovative device exhibiting capabilities compar-
able to a weapon of mass destruction. An equally dangerous situation could occur
if a participant deploys an innovative device having the capability of neutraliz-
Ing existing weaponry in its adversary's strategic deterrence forces. Should
the deployment of efficient, operational directed-energy weapons create such
tircumstances, the existing equilibrium between the socialist and Western blocs
tould rather suddenly be shattered through the failure of a credible deterrent.
The participant initiating the sudden deployment of the innovative weaponry,
1y correctly or incorrectly reach éhe conclusion that it can effectively mount
3 preemptive strike against its adversary. Should such event occur, the
Participant possessing the perceived advantage could seek to impose severe
demandg contrary to the exclusive interests of its adversary. Worse yet, it
“uld execute the preemptive first strike.in the conviction it would dchieve

Utimate success at a minimum acceptable cost.363

0
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The complexity of delivery systems and weapons of mass destruction in
mrticipant arsenals may appear to minimize the chances of such worst case
Jevelopments. Nevertheless, technological breakthrough and the development of
operational innovative weaponry can not be ignored if for no other reason than
its perceived impact upon the minimum public order. While rational and responsi-
le decisién—makers could be expected t§ avoid exploiting a sudden perceived
strategic advantage, it is difficult to know how their response might be
altered b;.other influences such as internal political upheaval ér severe
resource:. shortages affecting the stability of the social and political order.

The risk of a participant clandestinely achieving a technélogical
breakthrough in innovative weaponry is too great to be ignored. It appears
that at least both superpowers either have achieved,or are in the process of
attaining, technological breakthroughs in directed-energy weaponry. The risks
these efforts pose to the minimum world public order system are such that
participants should seriously consider the alternative of entering into a
technical if not political based dialogue in an effort to avoid sudden destabili-~
zation of the strategic deterrent,

A free and open exchange of information pertaining to directed-energy
concepts accompanied by a verification mechanisms may be the most immediately
attainable policy goal. Nevertheless, other imaginative policy alternatives
Present themselves for the longer term. While it is unlikely at this juncture
that the major participants would agree to voluntarily arm a multilateral
Peacekeeping force with existing wéapons of mass destruction, agreement might
be achieved to vest such supranational authority in progressive stages with ever
Rore potent alternative means of coercive force. Perhaps Professor Gomer's
original concept of the "armed arbiter" 366first proposed as an international
force equipped with nuclear or biological weapons and ballistic missiles, might

beresurrected and armed instead with directed-energy weapons capable of
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counteracting strategic delivery systems employed in a preemptive strike.
Alternatively, the third party participant could be equipped with directed-
energy weapons capable of rataliating against a participant initiating a
preemptive strike The arbiter would have no typical national bases of its

owm against which to launch a retaliatory strike and therefore could credibly
carry out its role at keeping the peace.

Yet another opportunity might arise from the possibility of using the
MVanéed directed-energy weapon as an alternative means of ensuring national
security interests while each of the superpowers reduces or climinates stocks
of comparatively less controllable and more dangerous weapons of mass destruc-
tion. In the prevailing international climate, there appears considerable
doubt that the Strategic Arms Limitaticn Talks will produce substantial and
lasting reductions in nuclear arms or delivery 5ys£ems,much less total disarma-
ment. No nuclear equipped participant is inclined to seriously limit its arms
unless there is some absolute assurance its political independence and
territorial integrity will be guaranteed. Although recently developed
tethods of verification aid in increasing levels of trust and reduce the chance
of a surprise preemptive attack, they are probably not sufficient mechanisms
by themselves to merit total participant reliance. Indeed the directed-energy
veapon might eventually offer the means of achieving the hitherto missing
Sanctioning instrument. By a phased substitution of comparatively more |
efficient, controllable and discriminating strategic weaponry in place of
eIWironmentally dangerous and often less precise existing weapons of mass destruc-
tion, al1 participants may advance both exclusive and inclusive interests
Slnul taneously.

It is incumbent on decision-makers, and international lawyers in particu-
lar’Ato consider the broad range of challenges and policy options presented by

the pey generation of directed-energy weaponry. Although this study does not
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suppose to suggest any easily attainable or ultimate solution derived from the
challenges and opportunities of this new weapon, it argues for an immediate,
comprehensive and intellectually objective approach in confronting the problem.
tbove all in pondering such approach, we should bear in mind that the time for
ensuring both the continued equilibrium in the minimum public order system and
the full exploitation of the policy options presented, will not be long with

us.

it

"
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question as to the logical validity of analyses which automatically assume all
nuclear and other weapons of mass destruction are per se more destructive and
injurious than existing conventional weapons.

155Resolution of General Assembly Commission for Conventional Armaments,
$/C. 3/32 Rev. 1 and Rev. 1l/Corr. 1 (Aug. 12, 1948) cited in Prohibition of the
Development and Manufacture of New Types of Weapons of Mass Destruction and
Vew Systems of Such Weapons, G.A. Res. 84B (XXXII) (Dec. 12, 1977) (published
in United Nations Press Release GA/5723 Jan. 5, 1978 at 107)(available at
Office of Public Information Press Section, U.N. Building, New York City, N.Y. &
UN. Information Center and Library, Washington, D.C.).

156G.A. Res. 84B (XXXII), supra note 155.

7
Nossiter, supra note 154, at F-1.

158Beane, supra note 4, 104.

159Orr, The Treaty on Outer Space: An Evaluation of the Arms Control
hWUisions, 7 Colum. J. of Transnat'l. L. 259-78 (Spring 1968).

160Id. at 276.

161Id. at 276-77.

1621d. at 277. Orr references Loopholes Seen in Space Treaty, Sci. News
%5‘66 both as source recording Meek's statement and discussing possible
Atomic heat ray" proposed by Dr. Arthur Kantrowitz, head of Avco-Everett
Ompany,
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163Gorove, supra note 146, at 115-16,

16475 at 116.

l65Wilson, Brown Says Some U.S. Satellites Are Vulnerable to Soviet

Hunters, Wash. Post, Oct. 5, 1977, at A~2. Wilson discusses current U.S.

Air Force efforts involving the expenditure of $58.7 million to construct a
"flying tomato can" which would lock onto enemy satellites in space and destroy
them through collisions at an orbital speed of 17,500 miles an hour. He also
observes that Soviet tests of satellite killers indicate Russian ASAT mechanisms
ray operate by sending a vehicle into space which closes on its prey and then
detonates -a nonnuclear explosive in the vicinity of the target.

166Gorove, supra note l46,at 120.

167Orr, supra note 159, at 274. See also: ACDA Agreements, supra note

119, at 45-46 which offers little guidance as to the interpretation of key
provisions in the Outer Space Treaty. A survey of U.S. Department of State
files with respect to the travaux-preparatoires reveals little unclassified
material which bears on interpretation of key Treaty language.

168Leavitt, FOBS: It Shouldn't Be Any Surprise, A.F. Space Dig. 71, 72
(Dec. 1967). Leavitt offers detailed discussion of early Soviet FOBS development
and testing. See also: Schrader, Defense in Outer Space 49 Mil. L. Rev.
157, 161 (Jul. 1, 1970).

169Orr, supra note 159, at 274 n. 108 in which N.Y. Times, Nov. 5, 1967,
at 30, col. 1 cited. Orr observes "reports of the draftsmen's comments (Treaty
draftsmen) both prior to and following adoption of the Treaty fail to reveal any
discussion of this or any other definition of "in orbit." Zd. at 274.

170Id. at 274 n. 109.

71Gorove, supra note 146, at 116; supra p. 68 & n. 164.

720rr, supra note 159, at-274 n. 106 in which N.Y. Times, Nov. 4, 1967,
3t 1 col. 8 cited.

73Leavitt, supra note 168, at 71. DOD Release 1060-67, Nov. 3,.1967 .
(Sec'y McNamara) reprinted in N.Y. Times, Oct. 17, 1967, at 1 also reprinted in
S. lay & H. Taubenfeld, The law Relating to Activities of Man in Space 27 (1970).
former Secretary of Defense, Robert McNamara, appearing before a Congressional
Commi ttee in the fall of 1967, testified that Soviet testing of the FOBS did
0t appear to constitute a violation of the Outer Space Treaty. McNamara's
Position as presented to the committee was that so long as the Soviets did not
%tually carry a nuclear device into space or detonate it, neither the Test
Ban Treaty of 1963 nor the Outer Space Treaty were violated.
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174Orr, supra note 146, at 275.

75Outer Space Treaty, supra note 99, art. IV(l).
7874, are. V(LY.
177Id. art. IV(2).

17814, art. 1x.

-

179Willenson & Clark, suprg note 28, at 46-48; Willenson, Clark & Norman,
supra note 14, at 53 & 55. .

180Willenson,\Clark & Norman, supra note 14, at 53 & 55.

1Treaty Between the United States of America and the Union of the Soviet
Socialist Republics on the Limitation of Anti-Ballistic Missile Systems (herein-
after referred to in textual materials and footnotes as the ABM Treaty, or,
simply as the Treaty) May 26, 1972, 23 U.S.T. 3455, T.I1.A.S. No. 7505 (entered
into force for U.S. Oct. 3, 1972).

lszId. art. I.
183Id. art. ITI(l).

84Fiseal Year 1979 Arms Control Impact Statements, supra note 3, at
231. Where the bracketed word "deleted" appears in this quotation and those
Which follow, portions of the original report authored by the executive branch
have been censored by the Congressional Committee staffs to permit publication
°0 an unclassified basis. This study has not had access to the classified
Portion of this report.or other classified information.

185Id. at 226. Any portion of the statement originally contained under
the heading, "Consistency with Agreed Arms Control Obligations" has been
deleted for reasons of U.S. national security.

186Interim Agreement Between the United States of America and the Un?on of
Soviet Socialist Republics on Certain Measures with Respect to the Pimitatlon
°f5trategic Offensive Arms with Protocol, (hereinafter referred to in
textual material and footnotes as the Interim Agreement or the Protoco% as
propriate) May 26, 1972, 23 U.S.T. 3462, T.I.A.S. No. 7504 (entered into
Ofce Oct. 3, 1972), Protocol, 1 Agreed Interpretations, ABM Treaty [Ej .

187
" ABM Treaty, supra note 181, arts. XIII & XIV.
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188Id. art. V(1).

189Id. art. XII(1) & (2).

0
Interim Agreement, supra note 186, art. V.

191Klass, Anti-Satellite Laser Use Suspected, 103-Av. Week and Space Tech.
(no. 23) 2-3 (Dec. 8, 1975). See also: DOD Continues Satellite Blinding
Imestigation, supra note 11, at 18.

192Klass, supra note 191, at 12-13,

193DOD Continues Satellite Blinding Investigation, supra note 11, at
18. See also: 2 Magazines Say Soviet Lasers Destroyed a U.S. Space Satellite,
N.Y. Times, Nov. 23, 1976, at 17.

194Klass, supra note 191, at 2-3. Klass cross references an article
in Aviation Week and Space Technology at 156 (Jun. 22, 1970) for further .
details on U.S. Air Force development of low-power laser radar during the
1960's., He notes this laser radar was designed to "interrogate' satellites.

SKlass, supra note 191, at 3.

196Interview with Dr. Donald Hafner, U.S. Arms Control and Disarmament
Agency, Dept. of State Bldg. Washingtom, D.C. 0900-1045 Feb. 21, 1978, See
DD Continues Satellite Blinding Investigation, supra note 11, at 18.

197U S. Arms Control and Disarmament Agency, Compliance With the SALT
One Agreements, 1, at 12-13 (No. 78-4, Washington, D.C. Feb. 21, 1978) (press
Telease) (hereinafter cited as ACDA‘Release No. 78-4).

1980 'Toole, supra note 43, at C-4. Thomas O'Toole in a November 1977
article in the Washington Post on laser-armed satellites speculates as to some
of the implications of a sudden disappearance of one or more satellites:

At a time when the satellite population is burgeoning, few
experts know the outcome of an unprovoked attack in space. If
one satellite were attacked there might be no response for lack
of proof. But the 'disappearance' of two or three satellites might
provoke a hostile response.

"The loss of more than one satellite to an attack would be
viewed in either Moscow or Washington with considerable alarm,
one source close to the Central Intelligence Agency said. 'It
might take away one country's ability to police treaties like
SALT and it could lead to a very cold resumption of the Cold War,
replete with space gap theories and the like.'

0'T(’Ole is probably correct in assuming that should several mysterious
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disappearances suddenly occur, a participant would be apt to infer an inten-
tional .attack had occurred against its resources. Such a participant would
typically suspect any adversary which had major space resources available to

it. In the case of the two superpowers, each would be inclined to suspect that
the other had destroyed or disabled its satellites. Unfortunately, there may in
certain instances be no easy way in which to confirm whether an attack has
actually occurred in fact or whether satellite disappearance is the result of
some other cause. Hence it will be necessary for participants to avoid too
quickly reacting to such loses or incapacitation of satellite resources. It

may be equally important that participants not take advantage of the possibility
of destroying an adversary's space resources without detection.

199Fiscal Year 1979 Arms Control Impact Statements, supra note 3, at

224-33. While the statements relating to the HEL and PBW predict no immediate
threat to the minimum public order, they nevertheless acknowledge that inno-
vative weaponry could eventually impose a strain on the existing arms control
regime. The high-energy laser program statement provides:

It seems likely that as the technology of high energy laser weapons
matures for both ourselves and the Soviets, it may raise some signi-
ficant challenges to our arms control interests. Thus, though the

HEL related R. & D. efforts funded in this fiscal year 1979 budget
probably have no more than marginal arms control effects, this technology
deserves continuing attention. <d. at 228,

2OOKlass,supranote 191, at 3.

OlSupra p. 8l. See also: ABM Treaty, supra note 181, arts., XIII

XLy,
202
ABM Treaty, supra note 181, art. XIII.
203
ABM Treaty, supra note 181, art. XIV.
20411’1terview with Hafner, supra note 196. " See:ACDA Release No. 78-4,

197 at 11 para. IV(D) which provides inter alia:

Paragraph 8 of the Regulations of the SCC states: 'The proceedings
of the Standing Consultative Commission shall be conducted in private.
The Standing Consultative Commission may not make its proceedings
public except with the express consent of both Commissioners.'

Prior to the special SCC session held in early 1975 to discuss
certain questions related to compliance, several articles appeared
in various US publications with wide circulation. These articles
speculated about the possibility of certain Soviet 'violations' of
the SALT agreements which would be discussed, and tended to draw
the conclusion that there were violations, based on what was purported
to be accurate intelligence information.

The Soviets have expressed to us their concern about the impor?ance
of confidentiality in the work of the SCC, and about the publication
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of such items that may appear to have official US Government sanction.
We have discussed with the Soviets the usefulness of maintaining -

the privacy of our negotiations and discussions and limiting speculation

in the public media on SCC proceedings, as well as the need to keep

the public adequately informed.

The foregoing portion of the compliance report suggests that the Soviet Union is
the participant which has primarily stressed the concept of secrecy in the

$CC meetings. It is unknown whether one of the '"questions related to
compliance' raised in 1975 concerned the alleged Soviet lasing of U.S. Air

Force satellites over the Indian Ociean. However, it certainly appears a
possibility that this forum was invoked to inquire as to the cause of these
temporary -satellite incapacitations.

205
at 229-33.

Fiscal Year 1979 Arms Control Impact Statements, supra note 3,

206ABM Treaty, supra note 181 art. XIIT(1l)(c).

207Péterson, Carter Sees Soviet Antisatellite Talks, Wash. Post, Nov.
13, 1977, at A-2.

208Letter from Douglas J. Bennet, Jr., Assistant Secretary for Congression-
al Relations, U.S. Department of State to Representative Ronald Dellums, U.S.
House of Representatives, (undated official response to Congressional Inquiry
dated Oct. 19, 1977)(file copy held by Dept. of State, Washington, D.C.).

209U.S. Arms Control and Disarmament Agency, Initial Anti-Satellite
Talks End in Helsinki, (No. 78-14, Washingtom, D.C. Jun. 17, 1978); Wash.
Post, Jun. 18, 1978, at A-28.

210ACDA, Initial Anti-Satellite Talks End in Helsinki, supra note 209.

. 2Wpiseal Year 1979 Arms Control Impact Statements, supra note 3, at
232, See: Pincus, Laser Threat to Weapons Control Cited, Wash. Post, Jul. 2,
1978a at A-1 & A-14.

2125@2 generally: ACDA Release No. 78-4, supra note 197, at 1-14.

13Laird, Arms Control: The Russians Are Cheating! Reader's Digest 97-101
(Dec, 1977). Former Secretary of Defense Melvin R. Laird in this article claims
that previously withheld evidence now proves by repeatedly violating the SALT I
dccords, the Soviets are posing a grave threat to U.S. security. Laird discusses
& number of alleged Soviet violations of the SALT I agreement in detail.

4See generally: ACDA Agreements, supra note 119 in which an extensive
'ange of bilateral and multilateral arms control treaties, both in force and
Pending ratification, are discussed.




-199-~

215Mallison, The Laws of War and the Juridical Control of Weapons of |
Mtass Destruction in General and Limited Wars, 36 Geo. Wash. L. Rev. (no. 2)
(Dec. 1967), reprinted in W. Mallison & S. Mallison, Studies in the Inter-
national Humanitarian Law of Armed Conflict, 126, 140-41 (1978)(citations here~
inafter are to the reprinted text of this article).

6
Outer Space Treaty, supra note 99 art. III declares that the general
international law including the United Nations Charter does apply to outer space:

States Parties to the Treaty shall carry on activities in the
- exploration and use of outer space, including the moon and other
celestial bodies, <n accordance with international law, including
the Charter of the United Nations, in the interest of maintaining |
international peace and security and promoting international co-opera- E
tion and understanding. (emphasis added)

N

217U.N. Charter art. 2, para. 4; art 51; See also: ch. VII arts. 42 & 43
and ch. VIIT arts. 52 & 53 in particular.

218U.N. Charter art. 2 para. 4.

219U.N. Charter ch. VII, art. 42 & 43. 1In addition, members may be

authorized under Chapter VIII, Articles 52 and 53 to carry on enforcement
actions through regional arrangements when the requirements of these articles
have been met.

220Mallison, supra note 215, at 130.

221R. Moffit, Modern War and the Laws of War, 4(Institute of Government
Research, Univ. of Ariz., Research Ser. No. 17, Oct. 1973) (manuscript located
In U.S. Army Pentagon Library, Washington, D.C.).

222U.S. Dépt. of Air Force, International Law--The Conduct of Armed
Conflict and Air Operations, at 1-5 to 1-6 (AFP 110-31,Nov. 19, 1976) (herein~
after referred to in textual material and footnotes as AFP 110-31). AFP 110-31
Is not directive in nature and does not promulgate official U.S. Government
Policy. However, it nevertheless references U.S. Department of Defense and
Alr Force policy throughout its analysis. See id. 1-5 to 1-6 para. 1-3a(l).

223Id. at 1-6 para. 1-3a(2).

2
24Id. at 1-6 para. 1-3a(2).

2
25Mallison, supra note 215 at 13l.

226J. Garner, International Law and the World War 282 (1920) quoted in
Mallison, supra note 214, at 140 & 140 n. 73.
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227M. McDougal & F. Feliciano, Law and Minimum World Public Order 77 |
(1961). |
228 ,
Mallison, supra note 215, at 157.
229

AFP 110-31, supra note 222, at 1-6 para. 1-3a(3). See also: Moffit,
supra note 221, at 3.

2308tockholm International Peace Research Institute, The Law of War and

Dubious Weapons, 36-41 (1976) (hereinafter referred to and cited in textual
naterial and footnotes as the Stockholm Institute or simply as SIPRI) (copies
located at U.S. Army Pentagon Library, Washington, D.C.).

231Declaration on the Prohibition of the Use of Nuclear and Thermo-nuclear

Weapons, G.A. Res. 1653 (XVI) U.N. GAOR, Supp. (No. 17) 4-5, U.N. Doc. A/5100
(Nov. 24, 1961) construed inm SIPRI, supra note 230, at 38.

232SIPRI‘, supra note 230, at 39-41.
233Id. at 41.

234Id. at 41.

2

35Id. at 41.

236Id. at 41. With regard to the principle of the threshold, the Stockholm
Institute observes:

“For the sake of humanity and of survival, this threshold between
conventional and nuclear weapons needs to be strengthened, even
though it may lead to the outlawing of all nuclear weapons in all
circumstances including those in which the use would not generally
be unlawful.

The same reasoning applied to the use of tear gases. One can
easily imagine circumstances in which the use of these chemical
weapons would not be in violation of the traditional laws of war.
But any use of gas or chemical weapons might lead to trespassing
the threshold existing between conventional warfare and chemical_
warfare, and thus lead, through escalating, to unrestricted chemical
warfare, including the use of forbidden lethal chemical weapons.

. 237Mallison, supra, note 215, at 160-62. Professor Mallison in discuss-
lng claimsg bearing on chemical weapons in a limited war observes:

It is most unfortunate in terms of the impact upon human values
that word-symbols present difficulties in using less harmful
and less destructive weapons.(like tear gas) If limited weapons
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are to be used in limited wars, the responsible decision-makers
must look beyond the labels to the actual effects of particular
weapons, id. at 161-62.

238The Declaration of St. Petersburg (1868) reprinted in Dept. of

Army, International Law Volume II, 40 (Pamplet 27-161-2, Oct. 1962) (herein-
after in textual material and footnotes referred to as DA 27-161-2). The
law of War-A Documentary History Volume I, 192-93 (L. Friedman ed. 1969).

239Mallison, supra note 215 at 137. The Law of War-A Documentary

listory supra note 238, at 192.

240DA 27-161-2, supra note 238, at 40,

241Mallison, supra note 215, at 137.

ZAZReguZdtions Respecting the Laws and Customs of War on Land, Regulations
Annexed to the Hague Convention IV (1907), art. 23(e), in 2 Scott, note 50,
at 153 quoted in Mallison, supra note 215, at 137.

243Mallison, supra note 215, at 138.

244Id.Aat 138-39. See generally: M. Royse Aerial Bombardment, 1-

122 (1928). Royse provides an exhaustive discussion on the prohibition of
derial bombardment at the First and Second Hague Conferences.

245Royse,supra note 244, at 131-32,

246Mallison, supra note 215, at 139.

2473@2 generally:ACDA Agreements, supra note 119. Both the ABM Treaty,

Supra note 181, and the Interim Agreement, supra note 186, are typical examples
°f agreements which have sought to control essentially efficient weapons systems.

248In the case of the ABM Treaty, the participants are acting to
Suiarantee the credibility of their respective nuclear deterrence forces.
fach state seeks to achieve a system which leaves unchallenged the pe?eFra—
Hon capability of the other's retaliatory missile forces. The overriding
lnterest in maintaining the credibility of the nuclear deterrent to discourage
Mssive coercion was undoubtedly the primary consideration in the states
miting this weapons system. ‘ ‘ )

The nature of the ABM system is such that satellite verification agd
concOmitant reciprocal enforcement of the Treaty is relatively easy to achieve.
See generally: ACDA Agreements, suprq note 119, at 130-35. With respect to
*ther arms control agreements, it is generally possible to demons?rate that
Prticipants are ultimately acting consistently with their exc1u31vu? an§
Iclusive interests. Moreover, those agreements which have substantial 1mpac§,
ypl'-Qally contain reliable verification and sanctioning or enforcement mechanisms.
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249DA 27-161-2, supra note 238 at 13-14. In addressing weapons control
efforts of the two Hague Conventions, the Department of the Army publication
observes: E

The limits that were attempted to be imposed upon the use of
weapons by the First and Second Hague Conventions proved to be
inadequate in the first war in which they were tested. The reason
for this lay with the rules themselves. They would not easily
be extended to cover new weapons. Therefore, such weapons were
employed largely in a legal vacuum. In addition, the rules were

- the vaguest where the interests of states were the most vital.
Items such as lances with barbed heads, glass filled shells,
and paison were interpreted as absolutely forbidden. However,
atomic weapons, flamethrowers, napalm, and chemical and biological
weapons were not. War had long since outgrown the specifically
prohibited weapons. The more modern instruments were only forbid-
den 7f military necessity did not require their use.

N
;

ZSOId. at 40 art. 22. The Law of War-A Documentary History, supra
note 238, at 318 art. 22,

251DA 27-161-2, supra at 40 art. 23(c) (sic) The Law of War-A Docu-
mentary History, supra note 238, at 318 art. 23(e). A conventional principle
or concept closely related to the avoidance of unnecessary suffering arises
out of the Annex to the Regulations of the Hague Convention II of 1899.
Article 23(e) of the Anmnex to the Regulations Respecting the Laws and Customs
of War on Land provided: "Besides the prohibitions provided by special
Conventions, it is especially prohibited . . . To employ arms, projectiles,
or material of a nature to cause superfluous injury'. (emphasis added);
The Law of War-A Documentary History, supra note 238, at 229 art. 23(e).

252DA 27-161-2, supra note 238, at 40. The Law of War-A Documentary
History supra note 238, at 192.

253, rp 110-31, supra note 222, at 6-2 para. 6-3b(2).

2
54Id. at para. 6-3b(2).

2SSId. at 6-2 para. 6-3b(2).

256Mallison, supra note 215, at 142-43.

257Geneva Protocol for the Prohibition of the Use of War of Asphyxi-
iting, Poisonous or other Gases, and of Bacteriological Methods of Warfare

°f 1925 3 Hudson, International Legislation 1670 (1931) 26 U.S.T. 571; T.I.A.S.

Wo. 8061; 94 L.N.T.S. 65 (1975).
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258The 1925 Geneva Gas Protocol entered into force for the United States,
ppril 10, 1975. See generally: APF 110-31 supra note 222, at 6-4 para.
b-4c. :

ZSQSIPRI, supra note 230, at 17.

ZGOId. at 18-19.

261Id. at 18.

2623. Fuller, The Conduct of War 1789-1961, 108 (1961) quoted in

SIPRI, supra note 230, at 22.

2
63SIPRI, supra note 230, at 22. The SIPRI study speaks of the

"concept of coercive warfare' in preference to the term "unrestricted
varfare" employed in this study.

264 74 e 23.

265V. Sokolovskiy, Soviet Military Strategy 174 (3rd ed. 1968) quoted in
SIPRI, suprag note 230, at 23.

266SIPRI, supra note 230, at 24 observes:

Terror can be a successful tool in some circumstances, but experience.
has taught that it sometimes has the opposite effect and induces grim
rage and blind fury. The expectations expressed in the advice of
Professor Lindemann to Churchill 'that having one's house demolished
'1s the most damaging to morale', and that the bombing of the 58 German
towns of over 100 000 inhabitants 'would break the spirit of the
people' proved to be wrong. The bombing of Germany had little effect,
nor had the bombing of Japan. Extensive research into the effective-
ness of bombing in World War II, including the U.S. Strategic Bombing
Survey, conducted directly after the war, has established that any
militarily 'favourable effect' on the population's morale was very
slight. (original footnotes ‘omitted)

267McDougal & Feliciano, supfa note 227, at 615 & 615 n. 288.

268Royse, supra note 244 at 166. See also: Nussbaum, A Concise History

§6the Law of Nations 17-18 (rev. ed. 1954); Mallison, supra note 215 at

269McDougal & Feliciano, supra note 227 at 615.

270AFP 110-31, supra note 222, at 6-7 para. 6-7a.
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271Dept. of Army, The Law of Land Warfare, 18, para. 35 (Field Manual
27-10, Jul. 18, 1956) (hereinafter in text and footnotes referred to as FM 27-10).
M 27-10 provides authoritative guidance to U.S. military personnel on the
customary .and treaty law applicable to the conduct of warfare on land and to
the relationships between belligerents and neutral States. Paragraph 35
provides an official statement regarding U.S. policy toward "atomic weapons':

The use of explosive 'atomic weapons,' whether by air, sea, or

land forces, cannot as such be regarded as violative of international
law in the absence of any customary rule of international law or
international convention restricting their employment.

This perspective essentially provides an exception to Article 23(e) of the
Annex to fhe Regulations to the Hague Convention IV of 1907.

728upra p. 103 & n. 228,

273Mallison, supra note 215, at 141.

274AFP 110-31, supra note 222, at 6-7 para. 6-7a.

275Id. at 6-7 para. 6-7a.

;276Id. at 6-3 para. 6-3c.

277Id. at 6-3 para. 6-3c.

278ICRC 1973 Report, supra note 24, at 69 paras. 241 & 242.

79Klass, Special Report: Laser Weapons-3, supra note 5, at 57.

280AFP 110-31, supra note 222, at 6-7 para. 6-7a.

281Id. at 6-7 para. 6-7a.

282 5upra nn. 238 & 242.

283AFP 110-31, supra note 222 at 6-2 para. 6-3b(2).

284Id. at 6-2 para. 6-3b(2).

2
85ICRC 1973 Report, supra note 24, at 69 paras. 241 & 242.

28617 at 69 para. 241. -

87Supra pp. 12-14.
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288SIPRI, supra note 230, at 37-39.

895upra pp. 7-14 & 27-28.

290ABM Treaty, supra note 181 art. XII(2).

291Id. Preamble.

292SIPRI, supra note 230, at 39-41.

'293Prohibition of Action to Influence the Environment and Climate for

Military and Other Purposes Incompatible with the Maintenance of International
Security, Human Well-Being and Health, G.A. Res. 3264 (XXIX) U.N. GAOR Supp.
(No. 31) 27-29, U.N. Doc. A/9631 (Dec. 9, 1974); SIPRI, supra note 230 at 39.

294Klass, Special Report: Laser Weapons-3, supra note 5, at 58.

295SIPRi, supra note 230 at 40-41.

296Convention'on the Prohibition of Military or Any Other Hostile Use

of Environmental Modification Techniques (also referred to as the Environmental
Modificatian Treaty) May 18, 1977 (as of July 20, 1978, U.S. Dept. of State
indicates 18 parties had ratified and .deposited instruments to that effect
with the repository. Twenty states are required to ratify the Treaty prior to
its entering into force. The United States had signed the Treaty but had not
ratified it. Accordingly, as of July 1978, the United Stateswas not formally
bound: by .the Treaty. A complete text of the Treaty is reprinted in ACDA
Agreements, supra note 119, at 183. Treaty not registered as of July 1978 in
any standard treaty series).

97McDougal & Eeliciano, supra note 227, at 77-78.

2981CRC 1573 Report, supra note 24, at 58-60.
299Id. at 58-59.

39074, at 60-61.

301Id. at 61.

30274, at 61-63.

303

SIPRI, supra note 230, at 63-68. See generally: Report of the Secre-

tary-General, Napalm and other Incendiary Weapons and all Aspects of their
Possible Use (A/8803/Rev. 1, 1973).
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304Draft Hague Rules of Air Warfare (1923) art. 18, For full text of .

the Rules, see Greenspan, The Modern Law of Land Warfare 650 (1959). For discus-
sion, see Spaight, Air Power and War Rights 197 (1947). See also: SIPRI,
supra note 230, at 65.

305SIPRI, supra note 230, at 65.

306Id. at 65.

307pM 27-10, supra note 271, at 18 para. 36.
308SIPRI, supra note 230, at 66.

309Id. at 68.

3

10Brotocol Additional to the Geneva Convention of 12 August 1949,

and Relating to the Protection of Victims of International Armed Conflicts
(Protocol I) (Jun. 10, 1977) (complete copy of Protocol I published by Inter-
national Committee of the Red Cross, Protocols additional to the Geneva Conven-
tions of 12 August 1949, 3 (Geneva, 1977)) (hereinafter referred to in the
textual materials and footnotes as Protocol I). The United States Department
of State indicates that as of July 20, 1978, the United States had not ratified
either Protocol I or Protocol II. These Protocols hadnot.been formally regis-
tered with any treaty series as of that date.

311Mallison, supra note 215, at 151.

312U.S. v. Ohlendorf, 4 Trials of War Criminals Before the Nuremberg

Military Tribunals 493 (1950) quoted im AFP 110-31 supra note 222, at 10-3
para. 10-7a.

313Protocol I, supra note 310, arts. 20, pt. IV, sec. I various arts. See
generally:AFP 110-31, supra note 222, para. 10-7.

314Cdmplaint by Yemen, S/RES/188, 19 U.N. SCOR (1l1llith mtg.) 9-10,

U.N. Doc. S/INF/19/Rev. 1, (Apr. 9, 1964),. See: SIPRI, supra tiote 230 at 47 n. 1.
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Incendiary and Other Specific Conventional Weapons Which may be the
Subject of Prohibition or Restrictions of Use for Humanitarian Reasons, G.A.
Res. 152 (XXXII) U.N. Press Release (GA/5723 Jan. 5, 1978) 127-29 (Dec. 19,
1977) (Copy held by Office of Public Information Press Section, U.N. New
York & U.N. Information Center and Library, Washington, D.C). See also: Follow-

Up Regarding Prohibition or Restriction of Use of Certain Conventional Weapons,
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3 1Klass, Special Report: Laser Weapons-3, supra note 5, at 53.
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324Dept. of Navy, Office of the Judge Advocate General, Off the Record,
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332Baxter, Conventional Weapons Under Legal Prohibitions, International
Security 43 (Winter 1977); Robblee, The Legitimacy of Modern Conventional
Weaponry 71 Mil. L. Rev. 104 at 117-21 (1976). ‘

333U.S. Dept. of Defense Working Group Analysis (Sept. 12, 1977) at
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Analysis).
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(XXX) U.N. GAOR, Supp. (No. 34)23; U.N. Doc. A/10034 (Dec. 11, 1975).See also:
Annex: U.S.S.R. Draft Agreement on the Prohibition of the Development and
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Such Weapons, <d. 29-30; Prohibition of the Development and Manufacture
of New Types of Weapons of Mass Destruction and New Systems of Such Weapons,
G.A. Res. 84A (XXXII) U.N. Press Release (GA/5723,Jan 5, 1978) 106 (Dec. 12,
1977) (copy held by Office of Public Information Press Section, U.N. New York
& U.N. Information Center and Library, Washington, D.C.).

35LProhibition of the Development and Manufacture of New Types of Weapons

of Mass Destruction and New Systems of Such Weapons, G.A. Res: 74 (XXXI)
U.N. GAOR, Supp. (No. 39) 39, U.N. Doc. A/31/39 (Dec. 10, 1976) cited in
G.A. Res. 84A (XXXII), supra note 350.

352United Nations General Assembly, Report of the Conference of the

Committee on Disarmament Volume I, 32 U.N. GAOR 62-69, paras. 207-34, Supp.
(No. 27) U.N. Doc. A/32/27 (1977).

353Id. at 63 para. 213.

354Id. at 65 para. 220.

355Id. at 67 para. 225,

356Id. at 67 para. 226.
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3591d. at 232,
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362
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365Bééne, supra note 4, at 104-05. Beane proffers three hypothetical

cases covering the principal "operational readiness" possibilities as he sees
them. 1In the first case, the U.S. and U.S5.S.R. achieve operational readiness
concurrently. In the second and third cases, the U.S. and U.S.S.R. each
respectively acquire possession of an operational high-energy laser six months
ahead of the other. The author expresses particular concern for the inherent
dangers involved ' in’ the latter two cases.

366McDougal, Lasswell & Vlasic, supra note 1, at 475-76. The authors

discuss a proposal put forward by Professor Gomer of the University of

Chicago in: Gomer, Some Thoughts on Arms Control 17 Bull. Atom. Sci. 133 (1961).
Gomer proposed that an "armed arbiter" possessing military force sufficient to
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