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STREAK IMAGE CAMERA'AGAT” WITH PICOSECOND TIME RESOLUTION

USED FOR INVESTIGATIONS IN PLASMA PHYSICS
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Time-analizing image converters PV-001
and PV~0O02R, developed by the All-Union
Scientific Research Institute of Optical-
Physical Measurements together with the
Physical Institute of the Soviet Academy of
Sciences, make it possible to record the
pulse signals of radiation in wvisible and
near-infrared region as well as in soft
X-ray one.

A distinguishing feature of the focu-
sing systems of the both converters consis-—
ts in the small spread of electron Iflight
times from a photocathode to the deflection
gystems of an electron beam thanks to high
electric field intensity at the photoca-
thode which reaches 30 kV/cme

The image converter PV~001 has a low
resistance oxygen—silver-cesium photocatho-
de with spectral sensitivity of 300 ua/W
at the wavelength 1,06 um. An electronic
shutter is arranged behind the anode in the
form of two paire of deflection plates
(shutter and compensating ones), the shut-
ter diaphragm is placed between them ( the
cutoff voltage of an electron beam is
400 V D)o Then it is followed by the wide—
band deflection system for image sweep on
the screen. The spatial resolution of the

converter is not less than 35 ™7,

The image converter PV-002 R has a
gold photocathode on a mica substrate, sen-
gitive over the soft X-ray region. Two mu-
tually perpendicular deflection systens,
each of them is analogous to the deflection
system of the image converter PV-001, are
arranged behind the anode.

The calculation of the electron-opti-
cal systems of PV-001 and PV-0Q02R is car-
ried out with consideration for all known
factors, which restrict a limiting time
resolution, if the subpicoseconditime re—
solution is ensured in the PV-001 conver-
ter and the picosecond time resolution en-
sured in the PV-002R converters.

The electrostatic converter PMU-I with
a microchannel plate (MKP) is designed for
the contact amplification of the image
brightness at the output of the time-ana-
lyzing convergers.

The diameters of the operating area
of the photocathode and anode are equal to
40 mm, the electron-optical amplification
is I, the limiting spatial resolution is
20 mm'q, the conversion coefficient at the
wavelength 0,45 um is not less than 104W/W.

One of the above mentioned time-ana-
lyzing converters comnected with the PMU-I

brightness amplifier by fiber-optical disks
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may be used in a streak camera "Agat",. than 25.

The image sweep at the camera output The camera " Agat " has been already

is photographed on a standard high sensi- used when investigating different high-

tive film with the width of 35 mm by means speed processes, such as picosecond pulse

of a contact camera attachment. The maxi- duration generation of solid-state lasers

mum dimensions of the image on the film are and dye~tasers, focused laser radiation

10 x 40 mm at the spatial resolution up to interagtion with different media, develop-

20 mm~

1

+« To prevent the exposure of the ment of electrical breakdown in gas and

film by the background of the brightness dielectric creeping discharge under the

amplifier, MKP is supplied by pulse voltage, action of high-voltage nanosecond pulses.

At customer's wish the camera may be The examples of recording high-speed

also complete with a specially developed processes by means of the camera "Agat"

systen for immediate visualization and di- are given in Fig. 1-3.

gital processing of the recorded datae.
The rest of the camera technical cha-

racteristics are given below:

- Spectral sensitivity range (4):

with the image converter
PV~001 eeevocscccacasesas
with the image converter
PV—002R sosssesceseoscnns

Sweep duration, ns/cm sees

Limiting time resolution,

PBEC seeevevsscessccccnsos

-Self-delay of starting,

NSBEC eecvecovssccscsacesse

Additional delay of star-—
ting controlled every

other nanosecond esscecees
Power consumption of the
camersa 220 V,5b Hz (VA)as
Overall dimensions, mitees

Mass, kg ®0cccccnssevenee

Fig. 1e Photochronogram of the internal
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not more, Fig. 2. Microphotogram of UV spikes of a
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not more, breakdown in gas between the points 8f the
electrodes. The sweep rate is 1,3 10 cm/8.



