
Around the Laboratories 

r i ngs , w i t h the largest enc i rc l ing t h e 

p resen t T R I U M F s i te , bu t s u b s e ­

q u e n t w o r k s h o w e d t h a t i m p r o v e d 

p e r f o r m a n c e w o u l d resul t if t h e 

larger r ings w e r e r a c e t r a c k - s h a p e d . 

T o a v o i d these r ings pass ing t o o 

c lose t o ex is t ing bu i ld ings , t h e s i te 

c o u l d e x p a n d a c r o s s t h e s t ree t . 

A s par t o f t he p r e c o n s t r u c t i o n 

studies, des ign t e a m s have l o o k e d 

it s o m e o f the d e m a n d i n g p r o b ­

lems t o be s o l v e d , inc lud ing b e a m 

d y n a m i c s , m a g n e t d e s i g n , p o w e r 

supp l i es , b e a m k i cke rs , rad io f re ­

q u e n c y s y s t e m s , v a c u u m , e tc . 

M e a n w h i l e the ex is t ing c y c l o t r o n 

c o n t i n u e s t o p r o v i d e b e a m s f o r a 

w i d e range o f e x p e r i m e n t s . N e w 

ion s o u r c e s w i l l e x t e n d t h e range 

o f s tud ies poss ib le . P ro ton - r i ch i so­

t o p e s f o r med ica l use are m a n u f a c ­

t u r e d b o t h at t he main c y c l o t r o n 

and a smal ler d e d i c a t e d m a c h i n e . A 

s e c o n d such mach ine is be ing as ­

s e m b l e d t o b o o s t capac i t y . 

The LEP control room. Seated is Albert Hof-

mann, who, with Steve Myers, is jointly res­

ponsible for commissioning CERN's big new 

machine. 

(Photo CERN 61.8.89) 

CERN 
LEP progress 

T h e c o m m i s s i o n i n g o f CERN's n e w 

LEP e l e c t r o n - p o s i t r o n co l l ider c o n t i ­

nues t o m a k e g o o d p r o g r e s s . A s 

m e n t i o n e d br ief ly in the p rev ious 

issue, b y m i d - A u g u s t c o n f i d e n c e in 

the n e w 2 7 - k i l o m e t r e r ing w a r r a n ­

t e d g o i n g f o r a p i lo t phys i cs run t o 

g ive the f o u r b ig e x p e r i m e n t s - L 3 , 

A l e p h , Opal and Delphi - the i r f i r s t 

t a s t e o f co l l is ion phys i cs and ex­

p lore t h e impress i ve capabi l i t ies o f 

the i r d e t e c t i o n s y s t e m s . 

Late in the even ing o f S u n d a y 13 

A u g u s t , on ly one m o n t h a f ter a 

lone p o s i t r o n b e a m had c i rcu la ted 

f o r the f i r s t t i m e in the r ing , j us t 

t w o w e e k s a f te r e lec t rons had 

m a d e the i r LEP d e b u t and a me re 

16 m i n u t e s a f te r the s ta r t o f t h e p i ­

lot run , t h e f i rs t Z had t u r n e d up . 

By m i d n i g h t th ree Z s had been 

s e e n , and m o r e s o o n f o l l o w e d . 

T h e r u n , w i t h co l l is ion l um inos i ­

t ies o f t h e o r d e r o f 5 x 1 0 2 8 per s q 

c m per s , e n c o u n t e r e d s o m e t e c h ­

nical p r o b l e m s . W i t h 5 1 Z s in t h e 

b a g , the run w a s t e r m i n a t e d o n 18 

A u g u s t a f te r s o m e 16 hours o f 

p h y s i c s o p e r a t i o n and a t t e n t i o n re­

t u r n e d t o t h e j o b o f ge t t i ng Euro­

p e ' s b ig r ing in t i p - t o p shape . One 

goa l is t o e l iminate s o m e t r o u b l e ­

s o m e c o u p l i n g b e t w e e n ver t ica l 

and hor izon ta l b e a m m o t i o n . M e t i ­

cu lous mach ine s tud ies and carefu l 

v a c u u m c o n d i t i o n i n g c o n t i n u e d 

w i t h t h e goa l o f op t im iz ing LEP's 
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A 45 GeV beam in CERN's new LEP elec­

tron-positron collider, as seen by a synchro­

tron light monitor. 

m y r i a d o f c o m p o n e n t s a n d s y s ­

t e m s . 

Nex t phys i cs o p e r a t i o n began 

m i d - S e p t e m b e r . 

Lithium lens 

In the c o n t e x t o f CERN's p u s h t o 

b o o s t a n t i p r o t o n p r o d u c t i o n , a re­

c o r d 1 0 8 a n t i p r o t o n s f r o m a s ingle 

pu lse o f t he PS p r o t o n s y n c h r o t r o n 

have been in jec ted in to CERN's a n ­

t i p r o t o n co l l ec to r r ing du r ing t h e 

f i rs t b e a m t e s t o f a 3 6 m m - d i a m e t -

pr l i th ium lens. 

T h e lens is a s h o r t (15 cm) cy l in ­

dr ical c o l u m n o f l i th ium me ta l w i t h 

a c o n s t a n t cur ren t d e n s i t y a long i ts 

ax is , g iv ing an az imutha l m a g n e t i c 

f ie ld w h i c h f o c u s e s par t ic les t r a n s ­

verse ly . A s h o r t f oca l l eng th (about 

1 0 c m ) is needed t o co l lec t a n t i p r o ­

t o n s p r o d u c e d at smal l ang les . 

L i th ium is c h o s e n t o m in im ize 

nuclear in te rac t ion l osses o f an t i -

p r o t o n s . A g a s e o u s p l a s m a w o u l d 

be even be t te r and s u c h lenses are 

be ing i n v e s t i g a t e d . 

T h e par t ic les have a m o m e n t u m 

o f 3 . 5 G e V , imp ly ing m a g n e t i c g r a ­

d ien ts o f 5 T / c m and c u r r e n t s o f 1 

mi l l ion a m p e r e s ! 

T h e l i th ium is l oaded in to a w a ­

t e r - c o o l e d s teel p ressure vesse l 

and the w h o l e a s s e m b l y m o u n t e d 

in a concen t r i c cu r ren t pu lse t r a n s -

C e n t r e , the steel pressure vessel containing 

a lithium antiproton lens, mounted concentri­

cally inside a current pulse transformer, built 

for CERN at the Novosibirsk (USSR) Institute 

for Nuclear Physics. In tests, the lens ena­

bled a record number of antiprotons from a 

single pulse of CERN's PS proton synchro­

tron to be injected into the Antiproton Col­

lector ring. 

f o r m e r bui l t at t he N o v o s i b i r s k 

(USSR) Ins t i tu te f o r Nuclear Phys ics 

f o r CERN. Because o f e d d y cur­

ren ts it t a k e s several h u n d r e d s o f 

m i c r o s e c o n d s f o r the cur ren t and 

f ie ld t o pene t ra te inside t h e l i th ium 

c o l u m n . 

Peak pulse cur rent w a s 1.1 M A 

w i t h a t i m e t o peak value o f 1 m s . 

T h e s y s t e m is d e s i g n e d t o o p e r a t e 

up t o 1.3 M A . Dur ing the pu lse , 

m a g n e t i c and the rma l p ressu res ex­

ceed ing 1 0 0 0 bars resul t in 3 0 - 4 0 

t o n t h r u s t s on the end- f langes o f 

t he p ressure vesse l . Dur ing p re l im i ­

nary t e s t i n g a f lange b e c a m e d is ­

t o r t e d , and the des ign w a s a l te red 

be fo re b e a m t e s t s . 

In a ser ies o f d e v e l o p m e n t s in­

i t ia ted at N o v o s i b i r s k (May 1 9 8 8 , 

page 11) , th i s la test l i th ium lens 

d e s i g n , w i t h i ts increased d i a m e t e r 

and cu r ren t , is essent ia l f o r t h e c o l ­

lec t ion o f par t ic les p r o d u c e d at 

large ang les . Smal ler lens d i a m e t e r 

and cur ren t w o u l d suf f ice f o r a 

po in t s o u r c e , bu t f o r a m a x i m u m o f 

a n t i p r o t o n s c a p t u r e d in t h e Col lec­

t o r r i ng , t h e t a rge t m u s t be a b o u t 

6 c m long a n d the re are mechan ica l 

c o n s t r a i n t s o n the ta rge t - lens s p a c ­

ing . 

T h e t e s t s p r o m i s e even h igher 

a n t i p r o t o n s t a c k i n g rates in t h e 

near f u t u r e . T h e eventua l i m p r o v e ­

m e n t in a n t i p r o t o n y ie ld is es t i ­

m a t e d at 4 0 % , a g o o d re turn o n 

t h e i n v e s t m e n t . 
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