
ANTIXI ZERO 
T h e o n e r e m a i n i n g u n d i s c o v e r e d 

p a r t i c l e in the l ist o f quas i - s t ab l e , o r 

s o - c a l l e d ' e l e m e n t a r y ' p a r t i c l e s ( t h o s e 

in t a b l e 1 o f t he l i s t ing i n o u r M a y 

issue — p . 6 6 ) has b e e n d e t e c t e d in 

an e x p e r i m e n t at B r o o k h a v e n , U . S . A . , 

r e p o r t e d in Physical Review Letters 

o n 15 A u g u s t . 

U s i n g a b e a m o f s e p a r a t e d anti-

p r o t o n s , o f m o m e n t u m 3 .69 G e V / c , 

f r o m the 3 3 - G e V A G S ( a l t e r n a t i n g -

g r a d i e n t s y n c h r o t r o n ) , p h y s i c i s t s 

f r o m the B r o o k h a v e n N a t i o n a l 

L a b o r a t o r y and Y a l e U n i v e r s i t y 

o b t a i n e d s o m e 3 0 0 0 0 0 p h o t o g r a p h s 

s h o w i n g i n t e r a c t i o n s b e t w e e n t he 

a n t i p r o t o n s a n d p r o t o n s i n a 2 0 - i n c h 

( 5 1 - c m ) l i q u i d - h y d r o g e n b u b b l e 

c h a m b e r . T h r e e p h o t o g r a p h s w e r e 

f o u n d in w h i c h t he t r a c k s l e f t b y 

c h a r g e d p a r t i c l e s e n a b l e d the p h y s i ­

cis ts t o d e d u c e tha t p r o d u c t i o n h a d 

t a k e n p l a c e o f an a n t i x i p a r t i c l e 

w i t h n o e l e c t r i c c h a r g e , t h e an t i x i 

z e r o . 

A n an t i x i z e r o , p r o d u c e d b y anti-

p r o t o n a n n i h i l a t i o n , l e a v e s n o t r a c k 

in a b u b b l e c h a m b e r , a n d t h e ant i -

l a m b d a z e r o a n d p i z e r o i n t o w h i c h 

it d e c a y s a lso l e a v e n o t r a c k s . H o w ­

e v e r , in o n e o f t he p h o t o g r a p h s in 

p a r t i c u l a r , t he p o s i t i v e p i o n and t he 

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

a n t i l a m b d a w e r e i d e n t i f i e d , as w e l l 

as the n e g a t i v e x i a l so f o r m e d b y t he 

a n n i h i l a t i o n . M e a s u r e m e n t s o n t he 

t r a c k s o f t he se p a r t i c l e s t h e n es­

t a b l i s h e d t h e c h a i n o f even t s , l e a d i n g 

b a c k t o t he p r o d u c t i o n o f the an t i x i 

z e r o . T h e m e a s u r e m e n t s also e n a b l e d 

t he l i f e t i m e o f the n e w a n t i p a r t i c l e 

to b e d e t e r m i n e d , c o n f i r m i n g the 

e x p e c t e d v a l u e o f a b o u t 1 0 - 1 0 s e c o n d . 

A l t h o u g h p r e d i c t e d s o m e yea r s a g o , 

o n the bas i s tha t e v e r y 4 p a r t i c l e ' has 

a c o r r e s p o n d i n g 4 a n t i p a r t i c l e t h e r e 

is a c e r t a i n s a t i s f a c t i o n in a c t u a l l y 
4 s e e ing ' an e x a m p l e o r t w o o f th is 

ra re and s o m e w h a t e lu s ive f o r m o f 

m a t t e r . W h a t is p e r h a p s m o r e i m ­

p o r t a n t is tha t the p a r t i c l e s a n d 

a n t i p a r t i c l e s so fa r d i s c o v e r e d n o w 

f o r m a c o m p l e t e ' f a m i l y w i t h n o 

gaps , and t he d i s c o v e r y o f a n y fur­

t h e r p a r t i c l e s w i t h a l i f e t i m e o f th is 

o r d e r o r l o n g e r w o u l d r e q u i r e t h e 

c r e a t i o n o f c o m p l e t e l y n e w g r o u p i n g s . 

NIMROD 

T h e p r o t o n s y n c h r o t r o n , 4 N i m r o d ' , 

at t h e R u t h e r f o r d H i g h E n e r g y 

L a b o r a t o r y at C h i l t o n , U . K . , p r o d u c e d 

i ts f i rs t f u l l y a c c e l e r a t e d b e a m o n 

T u e s d a y , 27 A u g u s t , w i t h an e n e r g y 

o f 6.5 G e V a n d in t ens i t y o f 4 .9 x 1 0 9 

p r o t o n s p e r p u l s e . W i t h i n an h o u r 

an e n e r g y o f 8 G e V h a d b e e n 

a c h i e v e d , and t he b e a m c u r r e n t w a s 

l a t e r i n c r e a s e d t o 1 0 1 0 p r o t o n s p e r 

p u l s e at t he d e s i g n e n e r g y o f 7 G e V . 

D e v e l o p m e n t w i l l n o w b e c o n c e n ­

t r a t e d o n i n c r e a s i n g this i n t e n s i t y to 

1 0 1 2 p r o t o n s p e r p u l s e and p r e p a r i n g 

the p r o g r a m m e o f h i g h - e n e r g y 

p h y s i c s e x p e r i m e n t s . 

N i m r o d , w h i c h c o s t s o m e £ 11 m i l ­

l i o n ( 1 3 5 m i l l i o n Swiss f r a n c s ) , is t he 

s e c o n d a c c e l e r a t o r to b e o p e r a t e d b y 

the N a t i o n a l I n s t i t u t e f o r R e s e a r c h in 

N u c l e a r S c i e n c e ( N . I . R . N . S . ) , t he 

o r g a n i z a t i o n set u p i n 1 9 5 7 to p r o ­

v i d e f o r c o m m o n use b y Br i t i sh 

u n i v e r s i t i e s a n d s i m i l a r i n s t i t u t i ons 

the l a r g e a n d c o s t l y e q u i p m e n t 

n e e d e d f o r f u n d a m e n t a l r e s e a r c h 

w h i c h is b e y o n d t he s c o p e o f i n d i v i ­

dua l u n i v e r s i t i e s . 

T h e a c c e l e r a t o r has a s ing le r ing-

s h a p e d e l e c t r o m a g n e t , 4 7 . 2 5 m e t r e s 

in d i a m e t e r a n d w e i g h i n g 7 0 0 0 t o n s . 

I ts t o r o i d a l v a c u u m c h a m b e r is m a d e 

f r o m e p o x y r e s in r e i n f o r c e d w i t h 

glass f i b r e . P r o t o n s a re i n j e c t e d b y a 

1 5 - M e V l i n a c , a n d m a k e a b o u t a 

m i l l i o n r e v o l u t i o n s , in r a the r less 

t han t h r e e q u a r t e r s o f a s e c o n d , b e ­

f o r e r e a c h i n g fu l l e n e r g y . T h e ac­

c e l e r a t o r p r o d u c e s 28 pu l s e s o f 

p r o t o n s e a c h m i n u t e at its d e s i g n 

e n e r g y . (U.K.A.E.A.) 

in 1964, w o u l d add another 8 M W to this load and 

obv ious ly a l low no possib i l i ty of any other extra 

demands f rom new bu i ld ings or equ ipment . The new sub­

station has therefore been p l a n n e d , in co-opera t ion w i th 

the ' Services Industriels d e G e n è v e ' and the canton of 

Geneva , to accept current f rom a new 130 kV power -

d is t r ibu t ion l ine f rom the genera t ing station at Verbo is , 

and transform it to an 18 kV supp ly for pr imary site d is­

t r ibu t ion . Init ial opera t ion w o u l d make avai lab le up to 

38 M W , thus so lv ing the immedia te supp ly p r o b l e m , wh i l e 

later a maximum of 90 M W is env isaged, should this be 

needed for runn ing storage rings for the synchrot ron. 

Further round the new road f rom the East ga te , work was 

also begun in June on the Surface-treatment Bu i ld ing (2). 

This w i l l be a s ingle-storey b u i l d i n g of about 750 square 

metres f loor area, b r i ng ing together all the various ope ra ­

t ions wh ich have to be carr ied out on metal l ic and other 

surfaces. These inc lude such things as sandblast ing, po l i sh ­

ing and e lec t rop la t ing of large surfaces, as we l l as more 

del icate treatments i nvo l v ing pho to -eng rav i ng and e tch ing. 

A special sect ion w i l l deal w i th the p roduc t ion of ' p r in ted 

circuits ' used now in large numbers for the ' w i r i n g ' of e lec­

t ronic apparatus. Special d ra inage and vent i la t ion fac i l i ­

ties have had to be p r o v i d e d . 

Just out of the p ic ture , at (4), wo rk was begun in June on 

an extension to the NPA Bu i ld ing , on the new p iece of land 

made avai lab le to CERN by the canton of Geneva. Partly 

an en largement of the equ ipmen t ha l l , par t ly new labora­

tories and off ices, the total amount of extra f loor space w i l l 

be about 2500 m 2 . A l t h o u g h the hall w i l l be just a cont inua­

t ion of the exist ing b u i l d i n g , the ad jo i n i ng of f ice section w i l l 

be one f loor h igher than the present one and w i l l also have 

a basement. 

A less obv ious ly v is ib le a l terat ion has been made in 

the West workshop (5), where an in termedia te f loor , of re in ­

forced concrete suppor ted on steel columns and beams, has 

p r o v i d e d an extra 540 m 2 of w o r k i n g area. 

On the other side of the site (7), modi f icat ions are be ing 

made to the carpenter 's shop of the Site and Bui ld ings 

Div is ion, and in the same area a small annexe is be ing put 

up to the SB workshop to p r o v i d e special faci l i t ies for 

chang ing transformer oils and other such work . Nearer the 

road , a th i rd fue l -o i l s torage tank w i l l be erected next to 

the exist ing pair (6), of the same d iameter but 15 metres 

h igh instead of 10 metres • 
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