
B PHYSICS 

A good BaBar gain 
T h e BaBar expe r imen t rep resen ts "a new m o d e of U S expe r imen t 
a t i on " , sa id S tan fo rd L inear Acce le ra to r Cen te r ( S L A C ) d i rector Burt 
Richter at the exper iment 's fo rma l ded ica t ion on 13 Augus t . BaBar is 
the detec tor at the hear t of the recent ly c o m m i s s i o n e d PEP-I I B fac
to r y at S L A C , S tan fo rd . S o m e 5 0 % of the physic is t par t ic ipat ion and 
4 0 % of the ha rdware va lue c o m e f rom outs ide the US. 

Physic is ts habi tua l ly use an overst r ike to d e n o t e an ant ipar t ic le . 
T h e y talk abou t " p - b a r s " ins tead of an t ip ro tons , and "B -ba r " as the 
ant ipar t ic le of a B m e s o n - h e n c e BaBar , bet ter k n o w n in cer ta in 
c i rc les as the f r iendly e l ephan t in the s tor ies by J e a n de Brunhof f . 

S L A C research d i rector Dav id Lei th exp la ined that BaBa r is h ighly 
"non -SLACen t r i c " , wi th a s p o k e s m a n (Dav id Hitlin of Ca l tech) w h o is 
e lec ted rather t han a p p o i n t e d . " W e w e n t to schoo l at C E R N to learn 
how to m a n a g e large in ternat iona l projects," exp la ined Le i th . 

S L A C , wh ich w a s es tab l i shed to explo i t the 2 mi le l inear e lec t ron 
accelerator , is no s t ranger to ma jo r pro jects. However , the more than 
6 0 0 s t rong BaBar co l labora t ion is t he largest research g roup that 
S L A C has ever s e e n , w i th phys ic is ts f r om C a n a d a , C h i n a , F r a n c e , 
Ge rmany , Italy, Norway, Russ ia a n d the UK, as wel l as the US. 

T h e keyno te s p e a k e r w a s d i rec to r of t he U S D e p a r t m e n t of 
E n e r g y ' s Off ice of R e s e a r c h , Mar tha K rebs , w h o under l i ned the role 
of PEP- I I and BaBar in cu r ren t U S part ic le phys ics r e s e a r c h . Af ter 
the d e m i s e of the s u p e r c o n d u c t i n g superco l l i de r in 1993, a " fu ture 
v i s i o n s " p a n e l , cha i r ed by S id Drel l of S L A C , f o r e s a w a U S p ro 
g r a m m e wi th s ign i f i can t U S par t i c ipa t ion in t he L H C co l l ider at 
C E R N . A lso inc luded w a s the S L A C B factory, initially green- l ighted in 
the s a m e w a v e of legis lat ion tha t s w a m p e d the S S C . 

Krebs wen t on to point out that no fewer than 8 of the 10 D O E labs 
in her port fol io had appo in ted n e w d i rec tors . S h e cal led for leader
sh ip dur ing a diff icult t rans i t ion pe r iod . 

In a recent h i ccup , a U S S e n a t e s u b c o m m i t t e e expl ic i t ly r e c o m 
m e n d e d a reduct ion in resea rch a n d d e v e l o p m e n t s p e n d i n g for the 
Nex t L inear Co l l ider ( N L C ) , a n e l e c t r o n - p o s i t r o n m a c h i n e be ing 
t o u t e d a r o u n d the Paci f ic R im to a t tack the nex t e n e r g y f ront ier . 
W h i l e phys ic is ts are g u n g - h o a b o u t t he n e e d for s u c h e l e c t r o n -
pos i t ron m a c h i n e s to exp lo re fu l ly t he i m m e d i a t e e n e r g y front ier, 
the m o v e is redolent of the ear ly 1990s d is favour in cer ta in polit ical 
quar ters that eventual ly t o r p e d o e d the S S C . "In s tay ing at the ene rgy 
frontier," sa id Krebs , " w e c a n n o t coun t on an order ly p rogress ion . " 

" T h e y are not as ready to p r o c e e d wi th the N L C as w e are," c o m 
m e n t e d Richter, w h o s t e p p e d d o w n as S L A C di rector at the e n d of 
Augus t . He is s u c c e e d e d by J o n a t h a n Do r f an , f o rmer l y S L A C a s s o 
c ia te d i rec tor a n d h e a d of t h e PEP- I I B f a c t o r y pro jec t . R ich te r 
b e c o m e s c h a i r m a n of the In ternat iona l Un ion of Pure a n d App l i ed 
Phys ics . Krebs paid t r ibute to Richter 's e x e m p l a r y role as a leader, 
both at S L A C and for t he commun i t y . 

T h e B a B a r ded i ca t i on f i t ted n ice ly into the p r o g r a m m e for t he 
In ternat iona l L e p t o n - P h o t o n S y m p o s i u m at S tan fo rd ( p 6 ) . • 

The dedication of the BaBar detector for 
the recently commissioned PEP-II B factory 
at SLAC, Stanford, showed the increased 
international aspect of US particle physics. 

The keynote 
speaker at the 
formal 
dedication of 
the BaBar 
experiment at 
the recently 
commissioned 
PEP-II B factory 
at SLAC, 
Stanford, on 
13 August was 
director of the 
US Department 
of Energy's 
Office of 
Research, 
Martha Krebs. 
(Diana Rogers, 
SLAC.) 

The podium at the BaBar dedication ceremony, with experiment 
spokesman David Hitlin at the microphone. At the event, 
everyone sported a BaBar baseball cap. 
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The BaBar detector at the heart of the PEP-IIB factory at SLAC, 
Stanford. 

Physicists 
focus on 
quest for Bs 
The physics of B particles is a major new 
focus of world particle physics research. 
A session at the recent lepton-photon 
symposium provided a useful overview. 

Both S L A C in S tan fo rd a n d the J a p a n e s e K E K Labora to ry are beg in 
n ing phys ics resea rch w i th new B fac to r ies . T h e e lec t ron -pos i t r on 
ann ih i la t ions in t h e s e col l iders are a cop ious sou rce of B par t ic les, 
so cal led b e c a u s e they conta in the fifth "beau ty " , " b o t t o m " or s imp ly 
" b " quark . T h e d e c a y s of t h e s e B par t ic les are e x p e c t e d to reveal 
new in fo rmat ion abou t C P v io la t ion - t he subt le s y m m e t r y b reak ing 
w i d e l y t h o u g h t to be r e s p o n s i b l e fo r a Big B a n g tha t w a s 
ma t te r -an t ima t te r s y m m e t r i c , wh i ch eventua l l y p r o d u c e d a v is ib le 
un iverse c o m p o s e d ent i re ly of matter. 

T h e fac tor ies - PEP- I I at S L A C a n d K E K B at K E K - use the BaBar 
and B E L L E de tec to rs respect ive ly to s tudy the decays of B par t ic les. 

Th i s new effort for B phys ics w a s an over tu re for the In ternat iona l 
L e p t o n - P h o t o n S y m p o s i u m in S tan fo rd ( p 6 ) . J o n a t h a n D o r f a n , t h e n 
S L A C d i rec to r d e s i g n a t e , d e s c r i b e d t h e PEP- I I a n d B a B a r p ro 
g r a m m e . F u m i h i k o T a k a s a k i of K E K d e s c r i b e d K E K B a n d B E L L E . 

However , t he re are o ther B phys ics p layers. K laus H o n s c h e i d of 
O h i o S ta te c o v e r e d t he p r o g r a m m e at Corne l l ' s C E S R e l e c t r o n -
pos i t ron col l ider e q u i p p e d wi th the C L E O detector. C E S R - w h o s e 
coll ision rate has cont inual ly been boos ted - and C L E O - now under
going its third major facelif t - have been work ing in t a n d e m for s o m e 
2 0 years a n d have m a d e p ioneer con t r ibu t ions to B phys ics . 

W a r m i n g up on the B touch l ine is the H E R A - B exper imen t at D E S Y 
us ing t he p ro ton r ing of t he H E R A col l ider. M ichae l M e d i n n i s o f 
D E S Y - Z e u t h e n ou t l i ned t he de tec to r ef for t unde r w a y en route to 
s c h e d u l e d comp le t i on next year. 

Man f red Paul ini of Berke ley s k e t c h e d the B phys ics potent ia l of 
the big C D F and DO detec tors at Fe rmi lab ' sTeva t ron p ro ton -an t ip ro -
ton col l ider, now fed by the n e w Main Injector. A lso f rom next year, 
detector upgrades and col l is ion rate improvemen ts are set to ensure 
that the Teva t ron rema ins a f ocus of B phys ics . 

Major contr ibut ions a lso c o m e f rom LEP at C E R N . Not descr ibed in 
the L e p t o n - P h o t o n S y m p o s i u m p r e s e n t a t i o n s but gear ing up for 
longer - te rm con t r ibu t ions are the L H C b expe r imen t at C E R N ' s L H C 
col l ider and the BTeV pro ject at Fermi lab . • 
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Hands off 
T h e In ternat ional C o m m i t t e e 
for Future Acce le ra to rs ( ICFA) 
is a p la t form for the wor ld 
part ic le phys ics commun i t y , 
par t icu lar ly w h e r e inter
nat iona l co l labora t ion on 
ma jo r m a c h i n e pro jects is 
c o n c e r n e d . In the a f te rmath of 
a recent US S e n a t e r e c o m 
m e n d a t i o n (p21 ) to r educe 
fund ing on the Next L inear 
Col l ider ( N L C ) - an e l e c t r o n -
pos i t ron m a c h i n e to a t tack the 
next e n e r g y f ront ier - the ICFA 
i ssued the fo l lowing s t a t e m e n t 
after its mee t ing dur ing the 
In ternat ional L e p t o n - P h o t o n 
S y m p o s i u m at S tan fo rd ( p 6 ) : 

"Scient i f ic pane ls cha rged 
wi th s tudy ing fu ture d i rec t ions 
for part ic le phys ics in E u r o p e , 
J a p a n a n d the U S have c o n 
c luded tha t there wou ld be 
compe l l i ng and un ique s c i e n 
tific possibi l i t ies at a l inear 
e lec t ron -pos i t ron col l ider in 
t h e T e V e n e r g y range. S u c h a 
faci l i ty is a n e c e s s a r y c o m p l e 
m e n t to the LHC had ron co l 
lider, now under cons t ruc t ion 
at C E R N . Exper imen ta l resul ts 
over the last d e c a d e f rom the 
LEP a n d S L C e lec t ron -pos i t ron 
co l l iders, c o m b i n e d wi th t h o s e 
f rom t h e T e v a t r o n - a had ron 
c o l l i d e r - h a v e led to th is 
wo r l dw ide c o n s e n s u s . 

" T h e latest exper imen ta l 
resul ts point ever m o r e c lear ly 
to the conc lus ion that the re is 
f u n d a m e n t a l l y new phys ics in 
the e n e r g y range jus t out of 
reach of exist ing col l iders. A t 
the v e r y least we will f ind o n e 
or m o r e Higgs sca la r b o s o n s 
or o ther s t ruc ture tha t has the 
s a m e effect as a H iggs b o s o n . 
To exp lo re and charac te r i ze 

ful ly the n e w phys ics tha t mus t 
exist will requi re the L H C plus 
an e lec t ron -pos i t ron col l ider 
w i th e n e r g y in t h e T e V range. 
J u s t as our p resen t under 
s tand ing of phys ics at the 
h ighes t e n e r g y d e p e n d s crit i
cal ly on c o m b i n i n g resul ts 
f r o m LER the S L C a n d the 
Teva t ron , a full unde rs tand ing 
of n e w phys ics s e e n in the 
fu ture will requi re bo th t y p e s 
of h i gh -ene rgy p robes . 

"Ma jo r labora tor ies a r o u n d 
the wor ld are p resent ly c o n 
duc t ing acce le ra to r research 
a n d d e v e l o p m e n t tha t will 
lead to deta i led des igns of a 
l inear e lec t ron col l ider c a p 
ab le of reach ing th is e n e r g y 
r a n g e . T h e t e c h n o l o g y be ing 
d e v e l o p e d for th is p u r p o s e will 
a lso have app l i ca t ions in o ther 
a reas of s c i e n c e a n d t e c h n o l 
o g y t h rough new genera t ions 
of in tense l ight s o u r c e s . A 
wo r l dw ide g roup is s tudy ing 
the phys ics at an e l e c t r o n -
pos i t ron col l ider and the 
de tec to rs n e e d e d to o b s e r v e 
tha t phys ics . 

" ICFA r e c o m m e n d s con t i n 
ued v igo rous pursui t of the 
acce le ra to r research a n d 
d e v e l o p m e n t on a l inear co l 
l ider in t h e T e V range, wi th the 
goal of hav ing des igns c o m 
p le te , wi th the mos t re l iable 
cos t es t ima tes , in a f ew years . 
W e bel ieve tha t an e lec t ron 
col l ider op t im ized for the new 
phys ics shou ld be built in a 
t ime ly w a y wi th in ternat iona l 
par t ic ipat ion." 

ICFA is a work ing 
s u b c o m m i t t e e of the 
In ternat iona l Un ion of Pure 
a n d App l i ed Phys ics . 
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C R Y O G E N I C S 

Manufac tu r ing Line 
- Cryogenic Valves 

(Shut-off and Control Valves, 
Vacuum Jacketed and also for 
Cold Box Mounting) 

- Special Valves for any Cryogenic 
Applications 
(Check-Valves, Pilot Cryogenic 
Valves, Relief Valves etc.) 

- Bellows Sealed Valves 
(up to PN420) 

- Cryogenic Transferlines and 
Couplings 
(Johnston and Multi-Coaxial 
Couplings) 

- Space Cryogenic Components 
- Custom made Cryogenic 

Components e . g . 
Cryostats and Ejectors 

Cryogen ic O n O f f V a l v e > 
manually operated with position ' 4 

indication and limit switches, 
Y-pattern, for cold box mounting 
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