
The huge rebuilt superconducting magnet 
of the Argonne 12 foot bubble chamber 
being trucked across Wyoming en route for 
its new experimental duty in a spectrometer 
on the PEP storage ring at SLAC. It was a 
spectacular exercise in organization and in 
transport techniques. 

(Photo Argonne) 

A separa te , bu t ident ica l u ran ium 
ta rge t w i l l be p rov ided for fas t 
neu t ron rad ia t ion d a m a g e exper i ­
m e n t s . There w i l l be no mode ra to r s 
near th is ta rge t and only heavy 
e l e m e n t s w i l l be used for re f lec tors 
t o inh ib i t neu t ron m o d e r a t i o n . A 
s w i t c h i n g m a g n e t w i l l be used to 
d i rec t t he p ro ton b e a m t o t h e des i red 
ta rge t . It is expec ted t ha t in i t ia l ly 
abou t a quar te r of t he t i m e w i l l be 
d e v o t e d to rad ia t ion d a m a g e 
m e a s u r e m e n t s and t he rest t o 
neu t ron sca t te r ing . 

B o t h ta rge ts w i l l be w a t e r - c o o l e d , 
^ n d s o m e of the m o d e r a t o r s w i l l be 
f o o l e d t o c ryogen ic t e m p e r a t u r e s t o 
p rov ide s l o w e r neu t rons and nar­
r o w e r pulses. 

Prov is ion has also been made for a 
h igh energy p ro ton tes t b e a m w h i c h 
can be used to tes t de tec to rs p l an ­
ned fo r use at Fermi lab or e l sewhere . 
T h e r m a l neu t ron i r rad ia t ion fac i l i t ies 
are also p lanned s ince such fac i l i t ies 
are no longer avai lab le e l sewhere at 
A r g o n n e f o l l o w i n g the s h u t d o w n of 
t he CP-5 reactor . 

Moving magnet 
The f a m o u s 12 f o o t bubb le c h a m ­
ber c o m p l e t e d its p r o g r a m m e of 
phys ics at t he Z G S in February 
1 9 7 8 , shor t l y af ter approva l of a 
p roposa l t o bu i ld a H igh Reso lu t ion 
S p e c t r o m e t e r fo r use on t h e PEP 
e lec t ron -pos i t r on s to rage r ing at 

SLAC. Th is proposa l w a s made by a 
t e a m f r o m A r g o n n e , Ind iana, LBL, 
M i c h i g a n , Purdue, and SLAC, and 
invo lved us ing the huge s u p e r c o n ­
duc t i ng m a g n e t f r o m the bubb le 
c h a m b e r as t he basis fo r a genera l 
pu rpose so leno ida l s p e c t r o m e t e r 
t ha t w o u l d g ive h igh m o m e n t u m 
reso lu t ion on charged t racks . 

The m a g n e t has an i ron yoke 
w e i g h i n g 1 6 0 0 t ons and ex tens ive 
mod i f i ca t i ons t o the i ron w e r e done 
du r ing 1 9 7 8 to change the sys tem 
f r o m t h e ver t i ca l f ie ld con f igu ra t i on 
used w i t h t he bubb le c h a m b e r t o t h e 
hor izon ta l f ie ld con f igu ra t ion re­
qu i red fo r PEP. 

R e w o r k o f the c ryos ta t s ta r ted in 
S e p t e m b e r 1 9 7 8 and requ i red the 
remova l of a 1 - inch th i ck a l u m i n i u m 
v a c u u m can, 6 0 layers of super -
insu la t ion and t he a l u m i n i u m rad i ­
a t ion sh ie ld . Panels w e r e t hen cu t 
ou t of t he th i ck s ta in less steel c r yo ­
s ta t and n e w saddles w e r e ins ta l led 
to s u p p o r t t h e supe rconduc t i ng coi l 
w h e n t u r n e d 9 0 ° in to its n e w o r i en ­
ta t i on . I n s t r u m e n t a t i o n w i res , cur­
rent leads, f i l l and re turn l ines, and 
e m e r g e n c y ven t s tacks all had t o be 
pu t in to n e w locat ions . Finally, 
eve ry th ing w a s w e l d e d back t o ­
gether , t h e rad ia t ion sh ie ld re in ­
s ta l led, n e w super insu la t ion w r a p ­
ped a round the ent i re can and the 
v a c u u m shel l r ewe lded . 

The coi l w a s t u rned in M a y 1 9 7 9 
and s u p p o r t e d in a t e m p o r a r y f r ame . 

The mod i f i ed he l i um re f r igera tor 
w a s c o n n e c t e d and a c ryogen ic tes t 
of t he m a g n e t and re f r igerator w a s 
done du r ing Ju l y and A u g u s t . By t he 
end of Sep tembe r , t h e m a g n e t w a s 
b lessed as ready for s h i p m e n t to 
S L A C . 

Severa l m o d e s of t r anspo r ta t i on 
b e t w e e n Ch icago and San Franc isco 
had been under cons idera t ion . The 
c o m p l e t e coi l and v a c u u m con ta ine r 
w a s s l ight ly t o o b ig fo r t he C5 A 
ca rgo p lane and w a s also e i ther t oo 
w i d e or t o o h igh (depend ing on t he 
o r ien ta t ion) t o c lear t he rail t unne l s 
and br idges. Barge t rave l w a s ru led 
ou t because of wo r r i es abou t m o v e s 
f r o m s h a l l o w - d r a f t t o ocean -go ing 
barges and because of the h igh cost . 
It w a s f inal ly dec ided to sh ip by 
t ruck . Ind iv idua l road pe rm i t s w e r e 
ob ta i ned f r o m seven S ta tes (I l l inois, 
I o w a , Nebraska , W y o m i n g , U tah , 
Nevada , and Cal i forn ia) s ince t he 
load w a s bo th over w i d e (1 8.5 feet ) , 
requ i r ing t w o lanes, and over w e i g h t 
( 1 0 7 tons) . Th is w h o l e au to r i za t ion 
t o o k abou t a year and w a s an educa ­
t i on in the ope ra t i on of a Federal 
s y s t e m of g o v e r n m e n t . 

A spec ia l t ra i ler w a s c o n s t r u c t e d 
by S ieber t Tra i lers of S t o c k t o n , Ca l i ­
fo rn ia t o the des ign of S tan J o n e s , 
w h o o w n s t he success fu l b idd ing 
c o m p a n y . T h e t rac to r - t ra i le r had 
1 8 axles and a t o ta l of 1 1 0 ty res . 
W i t h the m a g n e t loaded, t he t o ta l 
w e i g h t w a s 3 2 3 0 0 0 lbs. The 1 4 0 
f o o t - l o n g t r u c k t rave l led mos t l y on 
In te rs ta te 8 0 f r o m Ch icago t o San 
Franc isco. It s ta r ted i ts j ou rney f r o m 
A r g o n n e on 5 N o v e m b e r and 
reached S L A C on 2 2 November , 
Thanksg i v i ng Day. T h e cr i ter ia set by 
t he ind iv idua l S ta tes requ i red t he 
veh ic le to cross m o s t br idges at a 
speed of a f e w mi les per hour and t h e 
m a x i m u m speed w a s 5 0 m p h on t h e 
Sa l t Flats in U tah . 

De lays c a m e f r o m th ings l ike a 
s w i t c h o v e r f r o m n igh t t o d a y t i m e 

CERN Courier, Apri l 1 9 8 0 5 7 



The Berne Infinitesimal Bubble Chamber — 
BIBC — specially designed to look for charm 
decays. Only 6.5 cm in diameter and 3.5 cm 
deep, it must be one of the smallest bubble 
chambers used for physics. 

( I owa to Nebraska) , a change in the 
axle con f i gu ra t i on (Nebraska t o 
W y o m i n g ) , a f o o t b a l l g a m e c r o w d , 
and a s n o w s t o r m in W y o m i n g . The 
Sierra m o u n t a i n s w e r e c rossed via 
t he Ki t Carson Pass w i t h t h e he lp of 
an add i t i ona l pusher dr ive un i t and 
an add i t i ona l pul ler in f r on t e q u i p p e d 
w i t h s n o w cha ins . T h e load a t t r a c t e d 
cons ide rab le a t t e n t i o n f r o m t r u c k i n g 
en thus ias ts in all S t a t e s ! 

T h e m a g n e t a r r i ved at S L A C in 
exce l len t c o n d i t i o n and reassemb ly 
w i t h t h e i ron has s t a r t e d at PEP. It is 
h o p e d t h a t t he e x p e r i m e n t w i l l be in 
ope ra t i on be fo re t h e end of t he 
year. 

CERN 
Bubble chambers 
get smaller 
Over the years , bubb le c h a m b e r s 
have been bu i l t b igger and b igger as 
phys ic is ts have sea rched fo r rarer 
t ypes of i n te rac t i on . H o w e v e r t he 
last yea r has seen a s u d d e n reversa l 
of th i s t r e n d w i t h t h e i n t r o d u c t i o n of 
s o m e very sma l l c h a m b e r s specia l ly 
des igned t o look fo r t he p r o d u c t i o n 
and decay of c h a r m e d par t ic les . 

T h e l i f e t ime of c h a r m e d par t i c les 
has been a con t rove rs ia l sub jec t ever 
s ince the d i scovery o f t h e c h a r m 
q u a n t u m n u m b e r . A t f i rs t expe r i ­
m e n t a l resul ts w e r e in cons iderab le 
d isar ray, bu t last year s a w expe r i ­
m e n t s h o m i n g in on a theore t i ca l l y 
des i rab le va lue of 5 x 1 0 ~ 1 3 s. 

N o w n e w resu l ts (see M a r c h 
issue, page 16) ind ica te t h a t t h e 
l i f e t imes of c h a r g e d and neut ra l 
c h a r m e d m e s o n s cou ld be d i f fe ren t . 
Expe r imen ts t o m e a s u r e t h e c h a r m 
l i f e t ime c o n t i n u e t o m a k e n e w s . 

T o ex tend t h e da ta ava i lab le , t w o 
sma l l bubb le c h a m b e r s have been 
bu i l t fo r use at C E R N . One has a 
d i a m e t e r of 2 0 c m , ope ra tes at s o m e 

5 0 cyc les per s e c o n d and is f i l led 
w i t h l iqu id h y d r o g e n (see S e p t e m ­
ber 1 9 7 9 isue, page 2 5 8 ) . 

A s e c o n d , bu i l t by a t e a m f r o m t h e 
Un ive rs i t y of Berne led by Bea t H a h n 
and E d w i n Hugen tob le r , is n o w in 
o p e r a t i o n . Th is cy l indr ica l d e t e c t o r is 
on ly 6 .5 c m in d i a m e t e r and 3 .5 c m 
deep and m u s t be one of t he s m a l ­
lest bubb le c h a m b e r s ever used fo r 
phys ics . Because it uses heavy 
l iqu id , it cou ld g ive an ind ica t ion of 

A typical interaction in BIBC. The 'old' tracks 
from previous particles have bubble 
diameters of several millimetres. 

h o w the c h a r m reac t ions vary w i t h 
d i f fe ren t nuc le i , so c o m p l e m e n t i n g 
t h e da ta o b t a i n e d f r o m h y d r o g e n 
ta rge ts . 

T h e rap id cyc l ing c h a m b e r is 
k n o w n as LEBC (Li t t le Eu ropean 
B u b b l e C h a m b e r ) and t h e heavy 
l iqu id d e t e c t o r is ca l led B IBC (Berne 
In f i n i t es ima l Bubb le C h a m b e r ) , t o 
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