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Looking back over the 1970s 

As we prepare to enter a new de

cade, it is traditional, and instruc

tive, to look back and review the 

accomplishments of the last ten 

years, which have been particularly 

eventful for particle physics. Rather 

than trying to cover in detail all the 

developments which have taken 

Jo/ace, this review is intended as a 

îroad historical survey. 

T h e 1 9 7 0 s cou ld g o d o w n i n t he 

h is to ry o f sc ience as s o m e o f t he 

m o s t m o m e n t o u s years i n t h e s t udy 

o f par t i c le phys ics and in t h e d e v e l 

o p m e n t o f our u n d e r s t a n d i n g o f t he 

basic i n te rac t ions o f na tu re . 

A t t he end o f t h e 1 9 6 0 s , t h e s tage 

had been set by the e x p e r i m e n t s a t 

S L A C w h i c h s h o w e d t h a t fo r e lec

t r o m a g n e t i c i n te rac t i ons t he re are 

sma l l hard sca t t e r i ng cen t res deep 

ins ide t h e p ro ton . Th is w a s t he c o u n 

te rpa r t fo r nuc lear m a t t e r o f Ru the r 

f o r d ' s c lass ic 1 9 1 1 e x p e r i m e n t 

w h i c h d i scove red t he ex is tence o f 

a t o m i c nuc le i . J u s t as Ru the r fo rd ' s 

e x p e r i m e n t o p e n e d up the in te r io r o f 

^ h e a t o m , s o t h e S L A C resu l t 

revea led a deeper layer in t h e s t r uc 

t u r e o f ma t te r . 

Early in t he 1 9 7 0 s , e x p e r i m e n t s at 

CERN f o u n d s imi la r behav iou r us ing 

neu t r i no b e a m s , s h o w i n g t h a t t h e 

c o n s t i t u e n t s h idden deep ins ide n u 

clei cou ld in te rac t t h r o u g h t h e w e a k 

as w e l l as the e l e c t r o m a g n e t i c 

fo rce . 

S ince t he 1 9 5 0 s , t heo r i s t s had 

been w o r k i n g on t h e idea t h a t 

s t r o n g l y - i n t e r a c t i n g par t ic les are 

bu i l t u p f r o m sma l l n u m b e r s o f b u i l d 

ing b locks , ca l led quarks , w h i c h g ive 

t h e par t ic les the i r s ta t i c p roper t ies . 

W h i l e quarks w e r e a p o w e r f u l idea 

The Gar gamelle heavy liquid bubble chamber 
under construction at CERN in 1969. Four 
years later, this detector saw the neutral 
currents of weak interactions, so opening 
the door to electroweak unification. 

(Photo CERN 95.9.69) 

At the Budapest Conference in July 1977, 
Leon Lederman announced the discovery of 
the upsilon in experiments at Fermilab. 

(Photo A. Montvay) 
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/. The detection system which spotted 
the J/psi at Brookhaven in 1974. 

(Photo Brookhaven) 

2. The apparatus at the SPEAR storage 
ring at Stanford which also discovered the 
J/psi. 

(Photo Stanford) 

on paper, no t race o f t h e m had been 

f o u n d . Bu t t he neu t r i no e x p e r i m e n t s 

o f t h e ear ly 1 9 7 0 s s h o w e d t h a t t h e 

hard subnuc lea r sca t t e r i ng cen t res 

have exac t ly t he p roper t ies expec ted 

o f quarks . Quarks b e c a m e real . 

Fur ther e x p e r i m e n t s w i t h e lec t ron , 

neu t r i no and m u o n beams , as w e l l as 

p rob ing t he d i s t r i bu t i on o f qua rks in 

nuc lear ma t te r , have b e g u n t o m e a s 

ure the i r i n te rac t ions . A t t h e s a m e 

t i m e , t heo re t i c i ans have been d e v e l 

o p i n g q u a n t u m c h r o m o d y n a m i c s , a 

t heo ry o f i n te r -qua rk fo rces , and t he 

a g r e e m e n t b e t w e e n t heo ry and ex

p e r i m e n t s h o w s t h a t qua rk d y n a m 

ics is beg inn ing to be u n d e r s t o o d . 

A br ief s u m m a r y of t h e par t i c le 

phys ics d e v e l o p m e n t s o f t h e 1 9 6 0 s 

w o u l d have m e n t i o n e d l i t t le , i f 

a n y t h i n g , abou t t he f o r m u l a t i o n of a 

m o d e l by S h e l d o n G l a s h o w , S t e v e n 

W e i n b e r g , A b d u s S a l a m and o the rs 

w h i c h a t t e m p t e d t o un i fy t h e e lec

t r o m a g n e t i c and w e a k i n te rac t i ons 

o f lep tons . One necessary c o n s e 

q u e n c e o f th is m o d e l w a s a 'neu t ra l 

cu r ren t ' o f w e a k in te rac t ions , 

t h r o u g h w h i c h the w e a k fo rce cou ld 

ope ra te b e t w e e n par t ic les w i t h o u t 

p e r m u t i n g the i r e lect r ic charges . 

S u c h behav iou r had never been 

seen. The n e w ideas, w h e n ex tended 

to cover quarks , a lso imp l i ed t he 

ex is tence of a f o u r t h t ype of quark . 

Ten years ago, th is amb i t i ous un i f i 

ca t i on s c h e m e and its d e v e l o p m e n t s 

lay d o r m a n t . 

T h e n t h e 1 9 7 0 s s a w a ser ies o f 

expe r imen ta l and theo re t i ca l b reak 

t h r o u g h s w h i c h t r a n s f o r m e d th i s 

abs t rac t m o d e l in to a phys ica l t h e o 

ry. First G e r a r d ' t Hoo f t s h o w e d h o w 

the f o r m a l i s m cou ld be m a d e to 

hand le ca l cu la t i ons in a cons i s ten t 

w a y . In 1 9 7 3 c a m e the d iscovery a t 

CERN us ing t he Gargame l l e bubb le 

c h a m b e r o f t he neut ra l cu r ren t o f 

w e a k in te rac t ions . 

T h e n c a m e the d r a m a t i c d i scovery 

o f t he f o u r t h q u a r k — c h a r m — i n 

s i m u l t a n e o u s e x p e r i m e n t s by the 

g roups o f S a m T ing a t B r o o k h a v e ^ 

and B u r t o n R ich te r a t SLAC. S u b s e 

q u e n t e x p e r i m e n t s under l ined t h e 

n e w theo re t i ca l ideas and t he m e a s 

u r e m e n t a t S L A C in 1 9 7 8 o f t h e 

de l i ca te i n te r fe rence b e t w e e n w e a k 

and e l e c t r o m a g n e t i c e f fec ts in e lec-

t r o n - n u c l e o n sca t t e r i ng p rov ided 

f u r t he r impress i ve ev idence. 

W i t h c h a r m , i t l ooked fo r a br ief 

t i m e as t h o u g h all o f na tu re cou ld be 

desc r i bed in t e r m s o f f ou r lep 

t o n s — t h e e lec t ron and t h e m u o n 

t o g e t h e r w i t h the i r a t t e n d a n t n e u 

t r i n o s — a n d fou r t ypes o f q u a r k — 

up, d o w n , s t range and c h a r m e d . 

These e igh t par t i c les f i t t ed n ice ly 

t oge the r . 

T h e n c a m e t h e s igh t i ng a t S L A C 

and a t DESY in 1 9 7 6 o f t he t au 

par t ic le , a l ep ton l ike t h e e lec t ron 

and t h e m u o n , bu t m u c h heavier. 

Th is d id no t f i t in to t he ex is t ing 
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p a t t e r n , and h in ted t h a t the re m i g h t 

be s o m e m o r e qua rks t o f i nd . 

Th is w a s c o n f i r m e d i n 1 9 7 7 w i t h 

t he d i scovery by Leon L e d e r m a n ' s 

g r o u p a t Fermi lab o f t he ups i lons , 

w h i c h appea red t o be due t o ano the r 

t y p e o f quark , n o w ca l led beau ty . The 

ups i lon is exp la ined as t h e b o u n d 

*£ate of a beau ty qua rk and i ts a n t i -

^ i ^ i a r k , i n t h e s a m e w a y a s t h e J / p s i 

d i scove red by T ing and R ich ter is 

m a d e f r o m a c h a r m e d qua rk and 

an t iquark . J u s t as t h e J / p s i he ra lded 

t he d i scove ry o f m a n y m o r e par t i c les 

ca r ry ing c h a r m , so t he ups i lon h i n ted 

t h a t t he re w e r e ye t m o r e par t ic les , 

th is t i m e ca r ry ing beauty . The f i rs t o f 

t hese looks to have been seen in a 

1 9 7 9 e x p e r i m e n t a t CERN. 

Even w i t h t he add i t i on o f beauty , 

t he re shou ld be ye t ano the r qua rk in 

o rder t ha t eve ry th i ng b e c o m e s t i dy 

aga in . M a n y theo re t i c ians are re luc

t a n t to have a l ist of t w e l v e basic 

par t ic les , no t c o u n t i n g t he extra ones 

respons ib le fo r the i r m u t u a l in te rac

t ions . Perhaps there cou ld be an 

even deeper level in t he s t ruc tu re o f 

mat te r , and t h a t t he 'bas ic ' par t ic les 

n o w k n o w n are real ly the s p e c t r o s 

copy o f s o m e t h i n g smal le r st i l l . On ly 

t i m e , and h igher energ ies, w i l l te l l . 

W i t h t he unde r l y i ng t heo ry o f 

par t i c le i n te rac t i ons seem ing l y in 

g o o d shape, i t i s t e m p t i n g to m a k e 

p red ic t i ons fo r t he fu tu re . W h e n 

r e v i e w e d i n 1 9 9 0 , such p red ic t ions 

cou ld d isp lay m o r e abou t our cu r ren t 

i gno rance t h a n our unde rs tand ing . 

H o w e v e r t h e g rea t par t ic le p h y 

sics a c h i e v e m e n t s o f t h e 1 9 7 0 s are 

cer ta in ly re f l ec ted in the range of 

n e w acce le ra to r p ro jec ts under c o n 

s t r u c t i o n o r be ing p lanned . Th is 

e n t h u s i a s m bodes w e l l fo r c o n t i n u e d 

p rog ress in t h e 1 9 8 0 s . 

Accelerators in the 1970s 

As usual , t h e advances in our under 

s t a n d i n g o f t he na tu re o f m a t t e r 

• f i r i n g t h e past decade have leaned 

heav i ly on t h e ava i lab i l i ty o f h igh 

energy acce le ra to rs w h i c h have b o t h 

revea led n e w p h e n o m e n a and ena 

b led theo r ies to be exposed to 

expe r imen t . There have been m a n y 

advances i n t echn ique , m a n y n e w 

app roaches , m a n y n e w ideas on 

acce le ra to r app l i ca t ions and m a n y 

sp lend id n e w m a c h i n e s b r o u g h t in to 

ope ra t i on . W e pick ou t t h ree t h e m e s 

t o charac te r i ze h o w acce le ra to rs 

have p rog ressed in t e n years . 

T h e f i rs t is in t h e u n d e r s t a n d i n g of 

t h e behav iou r o f cha rged par t ic le 

b e a m s and o f t he t e c h n i q u e s to 

con t ro l th is behav iour . A c c e l e r a t o r 

phys ics is by n o w a m o s t t h o r o u g h l y 

u n d e r s t o o d sc ience. I t w a s in g o o d 

shape ten years ago bu t n o - o n e t h e n 

w o u l d have dared t o m a k e t he g rea t 

p ro jec t i ons in to t he f u t u re fo r t h e 

acce le ra to r p ro jec ts w h i c h are n o w 

The Intersecting Storage Rings at CERN did 
much to establish the concept of colliding 
beams as a fruitful route to higher energy 
experiments. One of the eight intersection 
regions can be distinguished here. 

(Photo CERN 141.5.75) 
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Aerial view of SPEAR, the electron-positron 
colliding beam machine at Stanford which 
has been the scene of some exciting physics 
during the past decade. The buildings on 
the two arcs house synchrotron radiation 
experiments—an application of accelerators 
which has grown tremendously in recent 
years. 

(Photo SLAC) 

vo i ced w i t h con f i dence a t t h e 

d i scuss ions o f ICFA ( In te rna t iona l 

C o m m i t t e e fo r Future Acce le ra to rs ) . 

N o b o d y t h e n w o u l d have p r o p o s e d 

b e a m s o f hund reds o f a m p e r e s such 

as are m o o t e d fo r heavy ion f us i on 

p ro jec ts . A n d so on . 

The re s e e m s to be hard ly any l im i t , 

o the r t h a n t h a t o f resources , t o w h a t 

acce le ra to r phys ic is ts c o u l d p rov ide 

in one f o r m o r ano the r to m e e t t h e 

d e m a n d s o f h igh energy phys ics . 

The i r abi l i t ies have been d e m o n 

s t r a t e d and t hey c o n f r o n t all f u t u r e 

cha l lenges w i t h a con f i dence w h i c h 

rests on t h e a c h i e v e m e n t s o f t h e 

pas t decade . 

To p ick ou t a s ing le t e c h n i q u e 

w h i c h has e m e r g e d i n t he 1 9 7 0 s 

and w h i c h w i l l have its i m p a c t in t h e 

1 9 8 0 s , w e shou ld m e n t i o n b e a m 

c o o l i n g — b o t h e lec t ron coo l i ng i n 

v e n t e d a t Novos ib i r sk and s t ochas t i c 

coo l i ng i nven ted a t CERN. M a n y 

cons ide r coo l i ng t o be t h e m o s t 

i m p o r t a n t advance in acce le ra to r 

t e c h n o l o g y s ince the idea o f a l ter 

na t i ng g rad ien t f ocus ing . 

A s e c o n d t h e m e in the acce le ra to r 

f ie ld du r i ng the past t en years has 

been the adven t o f s to rage r ings. In 

t h e ear ly 1 9 7 0 s severa l p ro jec ts 

w e r e under cons t ruc t i on bu t t h e 

en thus ias t s fo r t h e co l l id ing b e a m 

rou te to h igh energ ies w e r e th in on 

t h e g r o u n d c o m p a r e d t o t he f i xed 

t a rge t adheren ts . N o w w e have t h e 

CERN In te rsec t i ng S to rage Rings 

(p robab ly t he m o s t per fec t dev ice 

ever bui l t f r o m the m a c h i n e phys ics 

po in t o f v i e w ) , SPEAR a t S t a n f o r d 

and D O R I S a t DESY (where t he c rop 

o f phys ics a t t hese t w o e l e c t r o n -

pos i t r on m a c h i n e s has been s p e c t a 

cular) , and PETRA and PEP as 

n e w c o m e r s . The accep tance o f s t o 

rage r ings has, o f course, d e p e n d e d 

on the p roo f t ha t t hey cou ld be used 

fo r g o o d phys ics . The mas te r y o f 

acce le ra to r t echn iques has enab led 

4 4 2 

su f f i c ien t l y h igh lum inos i t i es to be 

ach ieved to ensure f ru i t fu l exper i 

m e n t a l p r o g r a m m e s . 

T h e ISR in t he p r o t o n - p r o t o n 

co l l i d ing b e a m f ie ld po in ted the w a y 

t o t h e B r o o k h a v e n ISABELLE p r o 

jec t . SPEAR and D O R I S in t he e lec

t r o n - p o s i t r o n f ie ld po in ted t he w a y 

(in add i t i on " t o the i r i m m e d i a t e 

successors ) to t h e LEP pro jec t f o * * 

Europe. The o the r s to rage r ing 

nove l t y fo r t h e 1 9 8 0 s may w e l l be 

t h e f i rs t e l e c t r o n - p r o t o n co l l id ing 

b e a m m a c h i n e a t DESY. 

T h e t h i r d t h e m e is t he exp los ion in 

t h e app l i ca t i ons o f acce le ra to rs fo r 

d isc ip l ines o the r t han h igh energy 

phys ics . Th is t o o has i ts roo ts in t h e 

m a s t e r y o f acce le ra to r t echno logy . I t 

i s a l m o s t imposs ib l e to m o v e any 

w h e r e t hese days w i t h o u t t r i pp ing 

over a s y n c h r o t r o n rad ia t ion sou rce 

and ye t t he use o f t he remarkab le 

p roper t i es o f t he l ight e m e r g i n g f r o m 

e lec t ron s to rage r ings is st i l l in i ts 

in fancy. A c c e l e r a t o r s as neu t ron 

sou rces have e m e r g e d qu i te recent ly 

and t h e y w i l l t a k e over f r o m reac tors 

fo r n e u t r o n - b a s e d research in t \ 

next decade . 

S m a l l acce le ra to rs have long been 

in use in hosp i ta l s bu t recent years 

have seen a va r ie t y of s tud ies of 

o the r app l i ca t i ons in med i c i ne fo r 

d i agnos t i c s and t r e a t m e n t . The use 

o f p r o t o n , n e u t r o n , p ion and heavy 

ion b e a m s in cancer t he rapy are all 

under i nves t i ga t i on and requi re ac

ce le ra to rs o f subs tan t i a l size. A c c e l 

e ra to r t e c h n i q u e s in rad ioca rbon 

d a t i n g is a n e w c o m e r to t he l ist of 

app l i ca t i ons w h i c h m a y we l l t ake of f 

spec tacu la r l y in t he c o m i n g years . 

Leav ing as ide m a n y o the r uses o f 

sma l le r scale, w e shou ld m e n t i o n t h e 

po ten t i a l o f heavy ion acce le ra to rs in 

t he f ie ld o f t h e r m o n u c l e a r f us ion . 

The ser ious s t u d y o f th is po ten t i a l 

da tes back on ly f ou r years and i t is a 

huge cha l l enge fo r t he next decade . 

The poss ib i l i t y of th is rou te to a vas t 
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energy sou rce is, howeve r , o f such 

t r e m e n d o u s i m p o r t a n c e t h a t i t cou ld 

p rove t he m o s t d r a m a t i c o f all t h e 

app l i ca t i ons o f acce le ra to rs . 

Hav ing p i cked ou t t he t h e m e s o f 

advance and a c h i e v e m e n t , w e 

shou ld also m e n t i o n a ma jo r f r u s t r a 

t i on o f t h e 1 9 7 0 s — t h e s l o w 

3rogress in t h e exp lo i ta t i on o f super -

• n d u c t i v i t y in acce le ra to rs fo r b o t h 

m a g n e t s and r.f. cav i t ies . T h e p r o m 

ise of s u p e r c o n d u c t i v i t y has been 

k n o w n fo r over a d e c a d e s ince t h e 

w o r k w i t h m a g n e t s a t Ru the r f o rd i n 

1 9 6 6 . Bu t real iz ing th is p r o m i s e has 

p r o v e d ex t reme ly d i f f i cu l t . Cons ide r 

able advances have been m a d e bu t 

a t n o w h e r e near the rate w h i c h w a s 

an t i c i pa ted . Let us end on a pos i t i ve 

no te w i t h the p red ic t i on t h a t i n t h e 

1 9 8 0 s s u p e r c o n d u c t i v i t y w i l l ex tend 

t h e abi l i t ies o f acce le ra to rs b o t h fo r 

h igh energy phys ics and fo r t h e 

m a n y o the r d isc ip l ines w h i c h p ro f i t 

f r o m the d e v e l o p m e n t s w h i c h t h e 

needs o f h igh energy phys ics have 

in i t i a ted . 

DESY 
Anniversary time 
T w e n t y years ago, on 1 8 D e c e m b e r 

1 9 5 9 , t h e a g r e e m e n t ma rk i ng t h e 

f o u n d i n g o f DESY w a s s igned by 

rep resen ta t i ves o f t he G e r m a n Fed

eral Repub l i c and t h e c i ty o f H a m 

burg . DESY ce lebra tes its 2 0 t h a n 

n iversary du r i ng a per iod of p a r t i c u 

lar ly fe r t i le research w h i c h leaves 

l i t t le t i m e fo r lav ish fes t iv i t ies . 

The 20 years s ince i ts h u m b l e 

beg inn ings have seen the g r o w t h o f 

DESY in to one o f t he w o r l d ' s lead ing 

acce le ra to r cen t res . DESY began 

w i t h the c o n s t r u c t i o n of a 5 G e V 

e lec t ron s y n c h r o t r o n , and the f i rs t 

b e a m , p r o d u c e d i n February 1 9 6 4 , 

w a s success fu l l y c i r cu la t i ng in t he 

s y n c h r o t r o n long be fo re t h e of f ic ia l 

i naugu ra t i on — a s ty le of d o i n g 

t h i ngs w h i c h has been m a i n t a i n e d 

up to t h e present . The PETRA 

s to rage r ing w a s i naugu ra ted n ine 

m o n t h s a f te r i ts f i rs t b e a m - r u n . 

DESY w a s j o i n t l y es tab l i shed and 

is f i nanc ia l l y s u p p o r t e d by t h e Fed

eral M i n i s t r y fo r Sc ience and T e c h 

no logy ( 9 0 per cent ) and t he c i ty o f 

H a m b u r g ( 1 0 per cent ) . DESY w a s 

o rgan ized as ^ f o u n d a t i o n , w h i c h 

leaves t h e d i r ec to ra te and the S c i e n 

t i f ic Counc i l re la t ive ly f ree fo r p l a n 

n ing and execu t i ve dut ies . T h e 

Sc ien t i f i c Counc i l , w h o s e m e m b e r s 

c o m e exc lus ive ly f r o m ou ts ide u n i 

vers i t ies and Labora to r ies , con t ro l s 

t he sc ien t i f i c and techn ica l p r o 

g r a m m e . A n A d m i n i s t r a t i v e Counc i l 

w i t h rep resen ta t i ves f r o m B o n n and 

H a m b u r g m a k e s f ina l dec is ions and 

es tab l i shes t he genera l f r a m e w o r k 

for ac t iv i t ies . Ten years ago an A d 

v i so ry C o m m i t t e e w a s added , a 

po r t i on o f w h o s e m e m b e r s h i p i s 

e lec ted by t h e e m p l o y e e s o f DESY. 

An i n te rna t i ona l Phys ics Research 

C o m m i t t e e (PRC), adv ises the d i rec -

Steps in the evolution of accelerators at 
DESY. The years indicate the first operation 
of each machine. 
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t o r a t e on the e x p e r i m e n t a l p r o 

g r a m m e . 

DESY w a s or ig ina l ly es tab l i shed 

as a large expe r imen ta l fac i l i t y ava i l 

able to G e r m a n un ivers i t ies . Th is 

p r imar i l y na t iona l ro le w a s m o d i f i e d 

w i t h PÉTRA to p rov ide a large e lec 

t r o n - p o s i t r o n s to rage r ing access ib le 

to all researchers . Hal f o f t h e s c i e n 

t i f ic s ta f f and hal f o f t he f i nanc ia l 

s u p p o r t o f DESY e x p e r i m e n t s is a t 

p resen t c o n t r i b u t e d by Labora to r ies 

f r o m t w e l v e fo re ign coun t r i es . 

T h e char te r p rov is ions ca l led fo r 

t h e genera l expans ion o f m a c h i n e 

capab i l i t ies over a per iod of severa l 

years . A s tep in th is d i r ec t i on w a s 

t a k e n i n 1 9 6 8 w i t h t he ra is ing o f t h e 

s y n c h r o t r o n b e a m energy to its 

p resen t va lue o f 7 .4 GeV. In 1 9 7 1 , 

t h e b e a m cu r ren t w a s inc reased t o 

4 0 m A af ter t he ins ta l la t ion o f t h e 

4 0 0 M e V Linac I I . 

In t he ear ly days of DESY, 

research g roups i n te res ted in e lec

t r o n and p h o t o n i n te rac t i ons w e r e 

on t he ou ts ide of a par t i c le phys ics 

scene d o m i n a t e d b y p r o t o n m a 

ch ines . I t t o o k severa l years be fo re 

i n te rna t i ona l con fe rences on e lec

t r o n and p h o t o n phys ics c a m e in to 

f ash ion . Today , p r o t o n and e lec t ron 

acce le ra to rs c o m p l e m e n t each 

o ther . 

M a n y resu l ts o f t he DESY s y n c h 

ro t ron era w e r e qu i te f u n d a m e n t a l , 

such as t he e x p e r i m e n t s on e lec t ro -

and p h o t o p r o d u c t i o n , t h e nuc léon 

f o r m f ac to r d e t e r m i n a t i o n s and the 

tes ts o f q u a n t u m e lec t r odynam ics . 

T h e f i rs t la rge-sca le expans ion o f 

t he DESY fac i l i t ies began in 1 9 6 9 

w i t h the c o n s t r u c t i o n o f t h e D O R I S 

e l ec t r on -pos i t r on s to rage r ing. T h e 

n e w p ro jec t w a s c o m p l e t e d a t t h e 

end of 1 9 7 3 — j u s t in t i m e to jo in in 

o n t he J / p s i bonanza o f 1 9 7 4 . 

D O R I S c o n t r i b u t e d m a n y in te res t i ng 

c h a r m o n i u m resul ts . 

S u b s e q u e n t l y DORIS reached 

n e w he igh ts w i t h t he d iscovery o f 

t he F par t i c le (car ry ing c h a r m and 

s t rangeness ) and o f the w e a k decay 

m o d e of t h e D par t ic les, o f fe r ing 

conc lus i ve ev idence for t he ex is 

t e n c e o f t h e c h a r m e d quark . A n o t h e r 

h igh l igh t w a s the c o n f i r m a t i o n o f t he 

t au heavy lep ton . 

A s w i t h t he s y n c h r o t r o n , s teps 

w e r e t a k e n t o increase t h e b e a m 

energy o f D O R I S . Th is p rocess w a s 

m a d e poss ib le because the bend ing 

m a g n e t s w e r e capab le o f sus ta in ing 

m o r e p o w e r t h a n or ig ina l ly p rov ided 

fo r in the des ign energy spec i f i ca 

t i ons . 

In the sp r ing o f 1 9 7 8 , t he D O R I S 

b e a m energy w a s pushed u p f r o m its 

in i t ia l va lue of 3.5 GeV to 5 GeV. 

W i t h th is inc reased energy D O R I S 

w a s able to c lar i fy t he na tu re o f t h e 

long- l i ved ups i lon par t ic le and its 

f i rs t exc i ted s ta te , and t o d e m o n 

s t ra te t h a t i t cons is ts of a b o u n d 

q u a r k - a n t i q u a r k s ta te w i t h qua rk 

cha rge V3. S ince t h e n , D O R I S has 

Willibald Jentschke (left) shakes hands with 
Hans-Otto Wuster after the first successful 
beam test with the DESY-Synchrotron on 
25 February 1964. 

(Photo DESY) 

a m a s s e d a w e a l t h o f i n f o rma t i on on 

t he ups i lon s ta tes , in par t icu lar on 

t he t h r e e - g l u o n decay m o d e . 

M e a n w h i l e , c o n s t r u c t i o n o f t h e 

e l e c t r o n - p o s i t r o n s to rage r ing PE-

T R A began in N o v e m b e r 1 9 7 5 , and 

af ter on ly t w o and a half years , on 

1 5 J u l y 1 9 7 8 , ^ t h e f i rs t b e a m s w e r e 

a l ready happ i l y c i r cu la t ing . S ince 

t h e n , PETRA has been busy c o n f i r m s 

ing q u a n t u m e l e c t r o d y n a m i c s on an 

ex t reme ly sma l l sca le as w e l l as 

p r o d u c i n g i n te res t i ng je t even ts (see 

N o v e m b e r 1 9 7 9 issue, page 3 5 8 ) . 

CERN 
Installing STELLA 
S T E L L A — S a t e l l i t e T r a n s m i s s i o n 

Expe r imen t L ink ing Labo ra to 

r i e s — i s n o w t a k i n g shape. Th is 

i n te res t ing p ro jec t w i l l exp lore t he 

poss ib i l i t ies o f t r a n s m i t t i n g da ta 

accu ra te l y over large d i s tances and 

a t h igh speeds us ing the European 

Space A g e n c y ' s 0 T S - 2 c o m m u n i 

ca t ions sa te l l i te l aunched last year 

(see J u n e 1 9 7 8 issue, page 1 9 9 ) . w 

W i t h STELLA , phys ics Labo ra to 

ries are p ionee r i ng t h e use of h igh 

speed da ta c o m m u n i c a t i o n s by sa 

te l l i te in Europe. The pro jec t w i l l l ink 

CERN, t h e R u t h e r f o r d Labora to ry in 

t he UK, DESY in G e r m a n y , Sac lay in 

France, Pisa in I ta ly, Dub l in in I re land 

and Graz in Aus t r i a , and is s u p p o r t e d 

by t h e European Space A g e n c y 

(ESA), t h e European Economic 

C o m m u n i t y (EEC) and t he pos t and 

t e l eg raph (PTT) au tho r i t i es in t he 

respec t i ve coun t r i es . 

A T C E R N , t he th ree m e t r e d i a 

m e t e r an tenna fo r a t r a n s m i t t i n g and 

rece iv ing s t a t i o n and t h e c o m p u t i n g 

and i n te r fac ing e q u i p m e n t t o hand le 

t he 1 M e g a b i t per s e c o n d da ta 

c o m m u n i c a t i o n s w e r e ins ta l led late 

last year. First da ta t r a n s m i s s i o n 

e x p e r i m e n t s s h o u l d beg in soon . 

C o m p u t e r s o f t w a r e and in te r face 
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The launch of the European communications 
satellite OTS-2 at Cape Canaveral, Florida, 
on 11 May 1978. The satellite is 35 900 km 
above the Equator at W°E. 

(Photo European Space Agency) 

A fir-tree adds a seasonal note as the 
antenna is installed at CERN for the STELLA 
satellite communications project. 

(Photo CERN 196.11.79) 

e q u i p m e n t des igned by R u t h e r f o r d 

and CERN is n o w ava i lab le as 

requ i red fo r t he ear th s ta t i ons . T h e 

s ta t i on a t t h e Ru the r f o rd Labo ra to ry 

i s n o w in c o n t a c t w i t h t he sa te l l i te , 

and the s ta t i on a t Pisa shou ld sho r t l y 

be ope ra t i ona l , w i t h DESY and 

Sac lay f o l l o w i n g soon after. 

The C E R N / R u t h e r f o r d sa te l l i te 

l ink shou ld soon be ope ra t i ona l , w i t h 

o the r s ta t i ons c o m i n g on l ine by 

J u n e . As an ex tens ion to t h e exper i 

men t , t he CERN ear th s ta t i on w i l l be 

m o v e d in 1 9 8 1 to the S w i s s PTT s i te 

a t Loèche and data sent f r o m CERN 

by h igh speed landl ine. 

Data f r o m CERN expe r imen ts w i l l 

p rov ide t he bu lk o f t h e t r ansm iss i ons 

unt i l t he ' b i g s h u t d o w n ' w h e n SPS 

e x p e r i m e n t s s top and w o r k beg ins t o 

adap t t h e SPS fo r its n e w role as a 

p r o t o n - a n t i p r o t o n col l ider. For t he 

rema inde r o f t he year, DESY w i l l be 

t he ma in user, w i t h data fo r Ru ther 

f o r d and Sac lay . W i t h STELLA, p a r t i 

c i pa t i ng au tho r i t i es w i l l be able to 

ga in va luab le exper ience in t h e use 

o f sa te l l i tes fo r m u l t i p o i n t h igh speed 

da ta l inks and in t h e d e v e l o p m e n t o f 

European da ta t r a n s m i s s i o n s c h e 

mes . Phys ic is ts a t CERN w i l l be able 

t o exp lo re t h e a d v a n t a g e s o f send ing 

large s a m p l e s o f expe r imen ta l da ta 

f r o m Labora to r ies t o h o m e ins t i t u tes 

a t a ra te c o m p a r a b l e to t h e p r o 

cess ing speeds o f large c o m p u t e r s . 
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Th is w i l l enab le phys ic is ts , b o t h a t 

CERN and a t t he h o m e ins t i tu tes , to 

m o n i t o r e x p e r i m e n t s a t CERN w i t h 

o u t us ing t he CERN c o m p u t e r s . T h e 

imp l i ca t i ons o f t h i s f o r f u t u r e phys ics 

a t LEP are n o w be ing s tud ied . 

PTT p lans for s im i la r sa te l l i te da ta 

serv ices fo r pub l ic use have been 

evo lv ing . The French are to have 

the i r o w n da ta c o m m u n i c a t i o n s 

sa te l l i te T e l e c o m I , w h i c h cou ld 

serve u p t o 4 0 0 sma l l ea r th s ta t i ons 

all over France. The UK Post Of f ice 

has p lans fo r a European w i d e 

s y s t e m . In the U S A , f ou r such 

serv ices w i l l be ava i lab le in t he nex t 

f e w years . 

Information on the proton beam profile in 
the CERN S PS drawn from the synchrotron 
radiation light emerging from the beam at 
a magnet edge: 1.- the beam spot 2 - the 
vertical distribution of the protons with the 
curves representing the intensity of different 
slices of the beam, 3 - the horizontal 
distribution of the protons, 4-profiles 
recorded at different beam energies. 

3. 
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Seeing the proton 
beam 

J u s t over a year ago we repo r ted t h e 

f i rs t ever obse rva t i on a t t h e CERN 

SPS o f s y n c h r o t r o n rad ia t ion f r o m 

an o rb i t i ng p r o t o n b e a m (see S e p 

t e m b e r issue 1 9 7 8 , page 2 9 4 ) . T h e 

SPS B e a m M o n i t o r i n g G r o u p have 

n o w re f ined the i r l ight d e t e c t i o n 

s y s t e m to an ex ten t t ha t beau t i fu l 

i n f o r m a t i o n on the b e a m prof i le is 

be ing o b t a i n e d by means o f t h e 

s y n c h r o t r o n l ight . 

T h o u g h th is t e c h n i q u e o f obse rv 

ing a b e a m is s tanda rd on e lec t ron 

mach ines , i t had never been 

d r e a m e d o f fo r p ro ton mach ines o f 

p resen t energ ies because the p r o t o n 

m a s s pushes the s y n c h r o t r o n l ight 

s p e c t r u m far in to the in f râ - red . I t 

w a s R. Co isson f r o m Parma Un ive r 

s i ty w h o s u g g e s t e d t ha t a t d i s c o n 

t inu i t i es in t he m a g n e t i c f ie ld ( the 

edge of a m a g n e t ) t he s p e c t r u m 

cou ld ex tend in to t h e v is ib le range a t 

c o m p a r a t i v e l y l o w energ ies . 

T h e n e w s y s t e m a t t he SPS 

d e t e c t s t he l ight e m e r g i n g a t t he end 

of a m a g n e t and has a s y s t e m of 

m i r ro rs to m a n o e u v r e t he l ight to a 

c a m e r a in a ra ther c r o w d e d loca t ion . 

T h e s e n s i t i v i t y t i a s been i m p r o v e d by 

t h e use o f a s i l i con in tens i f ied t a r g e t 

w h e r e one inc iden t g a m m a o n t h e 

p h o t o c a t h o d e is conve r t ed in to 

0 . 1 e lec t rons a t t h e ta rge t . W i t h t h e 

s y s t e m , a b e a m in tens i t y o f 1 0 1 3 p r o 

t o n s and energ ies o f 2 4 0 GeV and 

above g ive hea l thy s ignals. A c c u r a 

cies o f a r o u n d 0.1 mm on t he b e a m 

prof i le can be ach ieved and b e a m 

dens i t y scans in b o t h p lanes are 

readi ly a c c o m p l i s h e d . 

Th is is a n e w too l fo r ' non des t ruc 

t i ve ' b e a m obse rva t i on in p r o t o n 

m a c h i n e s and w i l l be o f par t i cu la r 

i m p o r t a n c e in t h e near f u t u re fo r t he 

p r o t o n - a n t i p r o t o n co l l ider p ro jec t a t 

the SPS. S o m e fu r t he r i m p r o v e m e n t 

so as to be sens i t i ve to t he l o w e r 

in tens i t ies (abou t 1 x 1 0 1 2 ) of t he 

a n t i p r o t o n b e a m w i l l be needed bu 

i t has j us t been s h o w n t h a t t he use o ? ^ 

an ' i n t e n s i f i e d s i l i con in tens i f ied 

t a r g e t ' w i l l m a k e th is poss ib le . 

Pro ton b e a m s of 3 x 1 0 1 1 w e r e seen 

a t 2 7 0 GeV w i t h a TV camera . 

Pulsed beamlines 
In t hese e n e r g y - c o n s c i o u s t imes , i t is 

g o o d t o repor t t h a t cons iderab le 

energy sav ings have been m a d e by 

p o w e r i n g t h e beam l i nes i n t he N o r t h 

Exper imen ta l A rea t o co inc ide w i t h 

the pu lses supp l i ed by the SPS. 

In p rev ious gene ra t i ons of acce ler 

a tors , t he b e a m l i n e m a g n e t s w e r e 

p o w e r e d con t i nuous l y , even t h o u g h 

they on ly rece ived the i r par t ic les in 

pu lses. I f i ns tead t he beaml ines can 

be pu lsed in t i m e w i t h t h e arr ival o f 

t he par t i c les , t h e n energy sav ings 

are poss ib le . 
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T h e SPS is c o n n e c t e d d i rec t l y to 

t h e French pub l ic e lec t r i c i t y n e t 

w o r k , and t o keep p o w e r and vo l t age 

f l u c t u a t i o n s w i t h i n accep tab le l im i ts , 

a reac t i ve p o w e r c o m p e n s a t o r is 

used . 

T h e beaml i nes in t h e N o r t h A rea 

w e r e des igned w i t h pu lsed o p e r a 

t i o n i n m i n d , and t h e o p p o r t u n i t y 

arose w h e n a s e c o n d c o m p e n s a t o r 

b e c a m e avai lab le as b a c k u p fo r t h e 

f i rs t . (The increase in SPS energy to 

4 0 0 G e V and above has m e a n t t h a t 

t h e s e c o n d c o m p e n s a t o r has n o w 

also to be used fo r t h e m a c h i n e itself, 

bu t the re is st i l l e n o u g h capac i t y 

ava i lab le to hand le t h e beaml ines . ) 

This compact photon and hadron calorimeter, 
built by Bari and MPI Munich for an 
experiment at the CERN SPS, uses long 
acrylic rods to draw information from many 
scintillator cells and to distinguish between 
signals from the photon and hadron sections 
of the calorimeter. 

(Photo CERN 25.5.79) 

Pulsing of the beam line magnets at the 
North Area of the CERN SPS. The top trace 
shows a portion of the SPS machine cycle 
including a 1.5 second flat top. The second 
trace shows the corresponding current in 
three bending magnets in serial while the 
profile for a quadrupole magnet is seen at 
the bottom. 

The s y s t e m has been in ope ra t i on 

fo r severa l m o n t h s , and p o w e r 

c o n s u m p t i o n in t h e beaml ines has 

been reduced by a b o u t 50 per cent . 

In d.c. m o d e , p o w e r c o n s u m p t i o n a t 

m a x i m u m energy i s abou t 19 M W , 

and th is is r educed to 1 0 MW w h e n 

the beam l i nes are pu lsed . In p rac 

t ice , t he beam l i nes are no t all run at 

m a x i m u m energy , bu t p ropo r t i ona l 

sav ings are st i l l ach ieved . 

Because o f the i r cons t ruc t i on , t h e 

b ig s p e c t r o m e t e r m a g n e t s o f t h e 

e x p e r i m e n t s t h e m s e l v e s canno t be 

pu lsed . H o w e v e r fo r an e x p e r i m e n t 

by an Ecole P o l y t e c h n i q u e / S t r a s 

b o u r g / Z u r i c h co l l abo ra t ion t o s t u d y 

m u o n pair p r o d u c t i o n by in tense 

p ion b e a m s in t he n e w N o r t h A rea 

u n d e r g r o u n d expe r imen ta l hal l , t h e 

appa ra tus is be ing des igned fo r 

pu lsed ope ra t i on . 

For t h e beam l i nes in t he W e s t 

Expe r imen ta l A rea , s o m e o f w h i c h 

w e r e or ig ina l ly used for PS expe r i 

m e n t s , m o r e ex tens ive m o d i f i c a 

t i ons are requ i red to ach ieve pu lsed 

o p e r a t i o n . H o w e v e r th is w o r k w i l l 

soon beg in and shou ld be c o m p l e t e 

for t h e res ta r t o f SPS expe r imen ts in 

1 9 8 1 a f ter t h e b ig s h u t d o w n t o 

adap t t h e SPS to its n e w role as a 

p r o t o n - a n t i p r o t o n col l ider . To ta l 

annua l sav ings s h o u l d t h e n a m o u n t 

to a b o u t 3 m i l l i on S w i s s f rancs . 

Detector sees the 
light 
A n i n te res t i ng n e w de tec t i on s y s t e m 

is n o w in regu lar use in t h e N o r t h 

A rea o f t h e SPS 4 0 0 G e V p ro ton 

s y n c h r o t r o n . T h e expe r imen t i s be 

ing car r ied o u t by a B a r i / C r a c o w / 

L i v e r p o o l / M u n i c h ( M P I ) / N i j m e g e n 

co l l abo ra t i on t o s t udy ' ha rd ' co l l i 

s ions b e t w e e n had rons w h e n ener 

ge t ic par t i c les e m e r g e a t w i d e 

ang les to t h e co l l i s ion d i rec t ion . 
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A hyd rogen t a rge t w i t h i n a 

s t r e a m e r c h a m b e r and ins ide a 

m a g n e t observes w h a t happens a t 

t he co l l i s ion ver tex . Th is is b a c k e d by 

m a g n e t o s t r i c t i v e c h a m b e r s and a 

cy l indr ica l d e t e c t o r w h i c h p rov ides 

b o t h had ron and p h o t o n c a l o r i m e t r y 

and ac ts as t he t r igger . 

Th is d e t e c t o r has nove l f ea tu res . I t 

uses p last ic sc in t i l l a to rs to de te r 

m i n e t he t o ta l energy o f t he p h o t o n s 

or badrons , and a n e w m e t h o d of 

l ight co l lec t ion p e r m i t s a c o m p a c t 

c o n s t r u c t i o n w i t h all t he p h o t o m u l t i -

p l iers w e l l a w a y f r o m the m a g n e t i c 

f ie lds . Spec ia l f l uo rescen t c o n v e r t 

ers g ive co lour to t h e l ight so t h a t t he 

p h o t o n s and hadrons can be readi ly 

d i s t i ngu i shed . 

T h e l ight co l l ec t i on s y s t e m i n 

vo l ves acry l ic rods pass ing a t r ight 

ang les t h r o u g h t h e s labs o f sc in t i l l a 

to r ( w h i c h are i n te rspe rsed w i t h 

s labs of lead or i ron). L igh t f r o m a 

large n u m b e r o f sc in t i l l a to rs can t h u s 

be b r o u g h t to a s ing le p h o t o m u l t i -

pl ier. In add i t i on the sec t i on o f t h e 

rods w h i c h passes t h r o u g h t he 

p h o t o n ca lo r ime te r ( the f r o n t end o f 

t h e de tec to r ) i s d o p e d so t h a t t h e 

t r a n s m i t t e d l ight is co l ou red ye l l ow . 

The sec t i on w h i c h passes t h r o u g h 

t h e had ron ca l o r ime te r i s d o p e d to 

co lou r t he t r a n s m i t t e d l ight g reen . In 

th i s w a y a s ing le rod can f e e d t w o 

p h o t o m u l t i p l i e r s v ia l igh t f i l te rs and 

convey s igna ls c o r r e s p o n d i n g t o t h e 

loca t ion o f the or ig in o f t he l ight . 

Stig Sundell with the crystal diffraction 
spectrometer used in the CERN/Julich 
measurements of atomic X-ray spectra at 
the CERN synchro-cyclotron. This instrument, 
based on a new design principle, measures 
shifts in the energies of K X-rays with a 
precision of more than one thousandth of 
the natural line width (10-50 eV for the 
atoms being used). The laser beam seen in 
the picture serves to steer the heavy detector 
shielding (front) relative to the angular 
position of the quartz crystal (centre). The 
X-ray source is seen at the rear. 

(Photo CERN361.10.76) 

Th is de tec to r , bu i l t by Bari and t h e 

M a x Planck Ins t i tu te , M u n i c h , p r o 

v ides ve ry fas t ca lo r ime t ry , covers 

w i d e ang les because o f its c o m p a c t 

ness, a l l o w s f ine g ranu la r i t y o f t h e 

sc in t i l l a to r cel ls and g ives ' u n b i a s e d ' 

i n f o r m a t i o n , s ince i t can t r igger on 

je ts over a large so l id angle. T h e 

ideas are be ing t aken up by o the r 

t e a m s . 

New effects seen in 
atomic X-ray spectra 
A ser ies of p rec is ion expe r imen t s by 

a C E R N / J u l i c h g roup at t h e 

CERN 6 0 0 M e V s y n c h r o - c y c l o t r o n 

(SC) have m e a s u r e d a n u m b e r of 

n e w e f fec ts i n t h e a t o m i c X - ray 

spec t ra o f heavier e lemen ts . 

For m o r e t h a n a decade i t has 

been k n o w n t h a t t h e X - ray energ ies 

f r o m inner e lec t ron t rans i t i ons ( the 

K-spect ra) in a t o m s of heav ier 

e l e m e n t s d e p e n d to a sma l l ex ten t 

o n i so top ic a n d c h e m i c a l c o m p o s i 

t i on . T h e s m a l l i so tope sh i f ts are t h e 

resu l t o f t h e pe r t u rba t i on o f t h e 

a t o m i c levels due to t h e size o f t h e 

nuc leus , and can be used to g ive 

i n f o r m a t i o n on nuc lear radi i . T h e 

c h e m i c a l sh i f t s are t h e resul t o f 

c h a n g e s i n t h e sc reen ing due to 

va l ence é lec t rons . 

T h e e x p e r i m e n t s a t CERN h a v ^ 

p o i n t e d t o severa l add i t i ona l c o n t r i 

b u t i o n s to t h e energ ies o f K X - rays , 

t yp ica l l y i nvo l v ing sh i f ts f r o m 

1 0 0 m i l l i e l ec t ronvo l t s (meV) to a 

f e w eV, a n d a p rec is ion o f 1 0 -

1 0 0 m e V i s t he re fo re requ i red . 

Th is has been ach ieved w i t h a 

c rys ta l d i f f r ac t i on s p e c t r o m e t e r o f 

t h e D u M o n d t y p e . A n e w des ign o f 

t h e sou rce ho lder t o g e t h e r w i t h t h e 

e x t r e m e l y i n tense and a l m o s t p o i n t 

l ike sou rces p r o d u c e d by t h e 

I S O L D E sepa ra to r a t t h e SC have 

been essent ia l f o r t h e success o f 

t h e s e d i f f i cu l t m e a s u r e m e n t s . 
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The F selection rule (F denotes the 

sum of nuclear and atomic angular 

momenta) for the population of 

hyperfine levels was predicted in 

1958 by I. Bernstein, T.D. Lee, 

C.N. Yang and A. Primakoff. The 

initial state has a nuclear spin of 

1-1 and orbital angular momentum 

(J) of zero. The nucleus undergoes 

beta decay, with capture of an elec

tron, to a state with nuclear spin 

1-1. The neutrino carries away half 

a unit of angular momentum, so 

that the remaining inner electron 

can only have its spin antiparallel 

to the nuclear spin. The hyperfine 

component with the inner electron 

spinning parallel to the nucleus is 

not formed. 

T h e f i rs t e x p e r i m e n t c o m p a r e d t h e 

energ ies o f K X - rays f r o m t h e e lec

t r o n cap tu re rad ioac t i v i t y o f c a e -

s i u m - 1 3 1 and 1 3 2 . T h e energy 

d i f f e rence o f 1 1 2 ± 11 m e V w a s 

i n te rp re ted as a c o n t r i b u t i o n f r o m 

t h e prev ious ly u n o b s e r v e d hyper f i ne 

sh i f t o f t h e l o w e s t - l y i n g (1 s) a t o m i c 

s ta te . 

W (The hyper f i ne sh i f t ar ises f r o m a 

m i n u t e m a g n e t i c i n te rac t i on b e 

t w e e n t h e nuc leus a n d t h e a t o m i c 

e lec t rons . As t h e sp l i t t i ng o f t h e 1s 

a t o m i c s ta te due to th i s e f fec t i s very 

m u c h sma l le r t h a n t h e na tu ra l w i d t h 

o f t h e spec t ra l l ine, t h e sh i f ts are 

no rma l l y no t de tec tab le , a l t h o u g h 

the i r p resence had been d e m o n 

s t r a t e d in 1 9 7 3 by a Len ing rad 

g r o u p , w h i c h s h o w e d t h a t i so topes 

w i t h large m a g n e t i c m o m e n t s had 

s l igh t l y b roader K X - ray lines.) 

T h e hyper f i ne sh i f t b e c a m e o b 

servab le in t h e C E R N e x p e r i m e n t s 

because t he X - rays w e r e p r o d u c e d 

no t by t h e usual m e t h o d o f p h o t o -

ion iza t ion , bu t . f r o m be ta decay 

rad ioac t i v i t y . In th i s case t he re is a 

^ S e l e c t i o n ru le i n t h e a t o m i c and 

nuc lear angu la r m o m e n t a w h i c h 

leads to a se lec t i ve p o p u l a t i o n of 

ce r ta in hyper f ine c o m p o n e n t s . Th is 

'F se lec t i on ru le ' w a s p r e d i c t e d in 

1 9 5 8 by I . Be rns te in , T . D . Lee, 

C.N. Y a n g and A . Pr imakof f . 

In a s e c o n d expe r imen t , t h e CERN 

/ J u l i c h g r o u p c o m p a r e d t h e ener 

g ies of t h e K X - rays p r o d u c e d in 

pho to i on i za t i on o f g o l d w i t h t h o s e 

f r o m e lec t ron c a p t u r e decay o f 

m e r c u r y - 1 9 7 . Even a f te r a l l o w i n g 

f o r hyper f i ne and nuc lear v o l u m e 

e f fec ts , t h e p h o t o i o n i z a t i o n X - r a y s 

w e r e abou t 2 0 0 m e V m o r e ener 

get ic . Th is i s a t t r i b u t e d to t h e s h a k e -

o f f o f ou te r e lec t rons in p h o t o i o n i z a 

t i o n . 

In ye t a n o t h e r ser ies o f e x p e r i 

m e n t s , t h e g r o u p f o u n d a t h i r d e f fec t , 

w h i c h re f lec ts t h e d i f f e rence in 

a t o m i c s t r u c t u r e b e t w e e n a pair o f 

n e i g h b o u r i n g e lemen ts . 

In e lec t ron cap tu re be ta decay , 

one a t o m i s t r a n s f o r m e d in to 

ano the r w i t h one less p r o t o n i n t h e 

nuc leus , w h i l e t h e ou te r e l ec t ron 

c o n f i g u r a t i o n is re ta ined . T h e resu l t 

ing a t o m the re fo re has an add i t i ona l 

e lec t ron , w h i c h a f fec ts t h e X - ray 

s p e c t r u m . These a t o m i c s t r u c t u r e 

e f fec ts in a t o m s p r o d u c e d by e lec 

t r o n c a p t u r e in t he nuc leus s h o u l d be 

espec ia l ly large w h e n inner e lec t ron 

shel ls are be ing f i l l ed , as in t h e rare 

ear ths . 

T h e a t o m i c s t ruc tu re e f fec t w a s 

d e m o n s t r a t e d by t h e CERN / J ù l i c h 

g r o u p us ing t h e pair o f rare ear ths 

e r b i u m a n d h o l m i u m . I n th i s expe r i 

m e n t , t h e energ ies o f p h o t o i o n i z a 

t i o n X - r a y s f r o m h o l m i u m w e r e 

c o m p a r e d w i t h t h o s e f r o m be ta 

decay in t h e ne ighbou r i ng rare ea r th 

m e t a l e r b i u m . A s t hese me ta l s have 

essent ia l l y t h e s a m e crys ta l s t r u c 

tu re , i t i s reasonab le to suppose t h a t 

c h e m i c a l sh i f t s are no t to be seen . 

T h e e x p e r i m e n t e r s w e r e able t o p ick 

up t h e w e a k X - ray spec t ra l l ines due 

t o t r a n s i t i o n s f r o m ou te r e lec t ron 

levels, w h i c h gave a c lear ' f i nger 

p r in t ' o f t h e add i t i ona l e lec t ron in 

e r b i u m . 

Theo re t i ca l ca l cu la t i ons s h o w t h a t 

t h e m e a s u r e d sh i f ts can be unde r 

s t o o d i f t h e add i t i ona l e lec t ron is 

a s s u m e d t o b e i n t h e 4 f level — j u s t 

w h e r e c h e m i s t s and so l id s ta te 

phys ic i s t s w o u l d l ike i t to be. 

I n t h e e x p e r i m e n t s n o w under 

w a y , t h e CERN / Jû l i ch g roup is 

i nves t i ga t i ng a n o t h e r g roup o f m e t 

als — t h e 5d ser ies f r o m h a f n i u m to 

p l a t i n u m . In t h e t h ree pairs o f 

e l e m e n t s s t u d i e d so far, t h e m e a s 

u red e f fec ts r e s e m b l e each o ther , 

bu t t h e ' f i nge rp r i n t s ' c a n n o t be 

u n d e r s t o o d in t e r m s o f t h e t h ree 

m e c h a n i s m s w h i c h exp la ined t h e 

rare ea r th behav iour . The g r o u p 

s u s p e c t s t h a t s o m e t h i n g n e w i s 

c o n t r i b u t i n g , w h i c h i s l ikely t o o w e 

m o r e t o so l id s ta te phys ics t h a n t o 

a t o m i c o r nuc lear phys ics . 
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Observation of a new heavy hyperon in 
negative kaon interactions in 
(a) the CERN 2 m bubble chamber, and 
(b) the Argonne 12 foot chamber. 
The smooth curve in (a) shows the estimated 
background, and (c) shows the effect of 
combining the two sets of data from the 
different experiments. This very narrow 
state, which decays into many strange 
particles, could be an exotic' baryon 
containing more than three quarks. 

CERN/ARGONNE 
New kind of hyperon? 

T w o h igh s ta t i s t i cs bubb le c h a m b e r 

e x p e r i m e n t s us ing nega t i ve kaon 

b e a m s have seen a n e w hype ron at 

3.1 7 G e V w i t h a w i d t h of no t m o r e 

t h a n 2 0 M e V . 

T h e f i rs t ev idence c a m e f r o m a 

B i r m i n g h a m / CERN / G l a s g o w / 

M i c h i g a n S t a t e / P a r i s co l l abo ra t ion 

s t u d y i n g in te rac t ions o f 8 . 2 5 G e V 

nega t i ve kaons w i t h hyd rogen in t h e 

CERN 2 m e t r e bubb le chamber . T h e 

resul t has been c o n f i r m e d by a 

C a m b r i d g e / M i c h i g a n S ta te co l l abo 

ra t ion us ing 6.5 GeV negat i ve kaons 

in t he A r g o n n e 12 f o o t hyd rogen 

bubb le chambe r . 

B o t h e x p e r i m e n t s looked fo r reac

t i ons w h e r e the kaon hi ts a p r o t o n , 

p r o d u c i n g a p ion and a hype ron , 

w h i c h t h e n decays in to m a n y pa r t i 

c les, o f w h i c h m o r e t han one carr ies 

s t rangeness . 

A sharp s igna l w a s seen in the f ive 

and six body decays at a mass of 

3 . 17 GeV, w h i l e no c o r r e s p o n d i n g 

e f fec t w a s seen w i t h j us t one 

s t range par t i c le in t he f ina l s ta te . The 

n e w heavy par t i c le also appears to 

c o m e o u t f o r w a r d s , w h i c h t o the 

in i t i a ted sugges t s t ha t ba ryon ex

c h a n g e is respons ib le . 

The d o m i n a n c e o f f ina l s ta tes 

c o n t a i n i n g m a n y s t range par t ic les , 

t o g e t h e r w i t h t he excep t iona l l y nar

r o w w i d t h o f t he s igna l , sugges t s 

t h a t t he n e w hype ron cou ld have an 

unusua l l y c o m p l e x in terna l s t r uc 

tu re . 

Recen t l y t heo re t i c i ans have p re 

d i c ted t h e ex is tence o f ' exo t i c ' 

ba ryons c o n t a i n i n g a q u a r k - a n t i -

qua rk pair in add i t i on to t he usua l 

c o m p l e m e n t o f t h ree quarks and 

w h i c h w o u l d no t behave l ike n o r m a l 

ba ryons . T h e n e w hype ron cou ld be 

one o f t hese exot ic s ta tes . 

STANFORD 
Microprocessors at 
work 
W i t h phys ics e x p e r i m e n t s p rob ing 

h igher ene rgy reg ions w h e r e m o r e 

par t i c les are p r o d u c e d , and w i t h 

phys ic i s t s con t i nua l l y look ing fo r 

rarer t y p e s of i n te rac t i on , m o r e ano^ 

m o r e c o m p u t i n g p o w e r i s needed to 

f i l te r i n te res t i ng da ta f r o m the mass 

o f co l l ec ted i n f o r m a t i o n . 

T rad i t i ona l l y , th is d e m a n d has 

been m e t by b r i ng ing in m o r e and 

b igger c o m p u t e r s , bu t recent ly t he 

ava i lab i l i t y of m i c rop rocesso rs (in 

e f fec t a w h o l e c o m p u t e r on a sma l l 

' ch ip ' ) o f fe rs a n e w so lu t i on . A 

subs tan t i a l a m o u n t o f c o m p u t i n g 

p o w e r can n o w be ins ta l led in t he 

e x p e r i m e n t a l s e t - u p t o p rocess da ta 

i m m e d i a t e l y a f ter i t has been se l 

ec ted by a h a r d - w i r e d t r igger (see 

J u l y / A u g u s t 1 9 7 9 issue, page 

1 9 2 ) . 

An e x a m p l e o f th is t r end i s t h e 

1 6 8 / E m i c r o p r o c e s s o r w h i c h has 

been d e v e l o p e d fo r t he Large A p e r 

tu re S o l e n o i d S p e c t r o m e t e r ( L A S S ; 

a t S L A C . Th is d e t e c t o r can record 

even ts on m a g n e t i c t ape a t t h e ra te 

o f one every t e n m i l l i seconds , w h i l e 

i t can t ake t e n t i m e s as long to 

p rocess t h e even t on the cen t ra l 

c o m p u t e r . 

To avo id th i s bo t t l eneck , da ta 

p rocess ing spec ia l i s ts f i rs t a t 

t e m p t e d to use f as t log ic o r h a r d 

w i r e d un i t s t o hand le rou t ine ope ra 

t i ons and f i l te r t he r a w data . T h e n 

sudden l y i t w a s f o u n d t ha t on ly a 

sma l l n u m b e r o f all t h e i ns t ruc t i ons 

ava i lab le i n a n I B M 3 7 0 c o m p u t e r 

are used in a t yp i ca l F O R T R A N 

p r o g r a m . Th is m e a n t t h a t us ing 

m i c r o p r o c e s s o r t e c h n i q u e s i t w a s 

poss ib le to bu i ld a sma l l a r i t hme t i c 

un i t c o n t a i n i n g j us t t he f e w dozen o r 

so i ns t ruc t i ons needed to e m u l a t e 

the I B M . 
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The goa l w q s t o run t h e L A S S 

t rack f i nd ing and f i t t i ng p r o g r a m s 

I n t e r c h a n g e a b l y o n t h e m a i n c o m 

pu te rs o r t he emu la to r . In th is w a y 

t he d iagnos t i cs o n t he m a i n c o m p u t 

ers cou ld be used to check ou t t he 

m ic ros , and ident ica l p r o g r a m s c o u l d 

be run and the resu l ts c o m p a r e d in 

de ta i l . A l l t he s o f t w a r e resources o f 

t he ma in c o m p u t e r s w o u l d b e ava i l 

ab le t o t h e L A S S s y s t e m . 

The d e v e l o p m e n t o f t h e 1 6 8 / E s , 

t o g e t h e r w i t h a con t ro l l e r to l ink t he 

m i c ros to the m a i n c o m p u t e r s , a 

t rans la to r t o conve r t m a i n m a c h i n e 

code t o m i c rocode , and d i agnos t i c s 

and o the r aids, w a s a cha l l eng ing 

task, bu t t he s y s t e m i s n o w w o r k 

ing. 

T h e p rocess ing p o w e r o f each 

1 6 8 / E is hal f t h a t o f a m a i n f r a m e 

I B M 3 7 0 / 1 6 8 , w h i l e t h e s u p e r v i 

s ion o f t h e m ic ros a c c o u n t s fo r on ly 

a b o u t t w o per cen t o f t h e I B M ' s 

w o r k l o a d . 

In the Interfacuity Problem Laboratory for 
molecular biology and bio-organic chemistry 
at Moscow State University, the processing 
of lamellar radiochromatograms is carried 
out with high-speed automated equipment 
produced in the High Energy Laboratory at 
JINR Dubna. 

The cos t o f t h e s y s t e m is c h a n g i n g 

rap id ly w i t h t h e cos t o f m e m o r y , bu t 

a t p resen t each processor cos t s 

abou t $ 1 5 0 0 0 and i s d r iven by a 

m e m o r y un i t (cal led the ' B e r m u d a 

Tr iang le ' ) w h i c h cos ts a b o u t 

$ 3 0 0 0 0 . U p t o six p rocessors can 

be hand led by a s ing le cont ro l le r . 

In i t ia l ly six 1 6 8 / E s w i l l be used 

w i t h L A S S . I n add i t i on , t he p roces 

sor is a lso f o reseen fo r o the r g roups 

a t S L A C , fo r DESY ( T A S S O and 

PLUTO) and T o k y o . A t CERN, a f i rs t 

1 6 8 / E p rocesso r has been c o n 

s t r u c t e d and w o r k has begun on t h e 

B e r m u d a T r iang le m e m o r y s y s t e m . 

W h e n c o m p l e t e , i t i s i n tended to use 

t h e s e t - u p fo r ana lys ing da ta f r o m 

t h e European M u o n Co l l abo ra t i on . 

DUBNA 
Applications of 
particle physics 
techniques 
At t he J o i n t I ns t i t u te fo r Nuc lear 

Research , D u b n a , w o r k i s p r o c e e d 

ing success fu l l y on t he app l i ca t ion 

o f par t i c le phys ics t echn iques to 

m e d i c o - b i o l o g i c a l research. One o f 

t he t o p i c s of in te res t is t he use of 

w i r e c h a m b e r s in mo lecu la r b io logy. 

These d e t e c t o r s cons ide rab ly 

sho r t en t h e p rocess ing o f lamel la r 

r a d i o c h r o m a t o g r a m s . 

Usua l l y r a d i o c h r o m a t o g r a m s are 

p rocessed by au to rad iog raphy i n 

v o l v i n g l iqu id sc in t i l l a t ion coun te r s 

o r s c a n n i n g dev ices . Th is takes 

m a n y hours . In 1 9 7 7 a m e t h o d w a s 

dev i sed a t D u b n a based on m u l t i -

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

o f fe rs severa l advan tages . I t makes 
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A layout of the apparatus used for 
radiography with the helium beam from the 
Dubna synchrophasotron. The helium ions 
pass through the object being investigated 
and the multiwire proportional chambers 
before stopping in the proportional counter 
block. Data on the co-ordinates and stopping 
point of the particle is transmitted to the 
computer and the processed information is 
displayed on the TV screen. 

i t poss ib le to p rocess s i m u l t a n e o u s l y 

m a n y c h r o m a t o g r a m s m e a s u r i n g u p 

t o 2 0 0 x 2 0 0 m m 2 . Th is m e t h o d i s 

n o n - d e s t r u c t i v e and preserves t h e 

s u b s t a n c e be ing i nves t i ga ted fo r 

f u r t h e r w o r k . The p rocess ing o f 

r a d i o c h r o m a t o g r a m s is s p e e d e d up 

s o m e 1 0 to 1 00 t i m e s c o m p a r e d to 

usua l t echn iques . 

T h e n e w dev ice cons is ts o f a t w o -

d i m e n s i o n a l pos i t i on -sens i t i ve d e 

tec to r , e lec t ron ic reco rd ing a p p a r a 

tus , m e m o r y and te lev i s ion mon i t o r . 

The pos i t i on -sens i t i ve d e t e c t o r uses 

p ropo r t i ona l c h a m b e r s w i t h dr i f t 

gaps , i n tended fo r reco rd ing b e t a -

rad ia t ion over a w i d e energy range. I t 

w o r k s w i t h a gas m i x t u r e o f a rgon 

and ca rbon d iox ide . T h e lamel la r 

r a d i o c h r o m a t o g r a m s f i t d i rec t l y i n to 

t h e d e t e c t o r body. I n f o r m a t i o n f r o m 

t h e p ropo r t i ona l c h a m b e r s i s p r o 

cessed and t r a n s m i t t e d t o t h e c o m 

pu te r m e m o r y w i t h s u b s e q u e n t o u t 

pu t on t he TV mon i to r . 

In a s ing le analys is of a lamel la r 

c h r o m a t o g r a m , t he dev ice p rov ides 

a d isp lay on the m o n i t o r sc reen of 

t h e l oca t i on o f rad ioac t i ve areas 

c o n t a i n i n g h y d r o g e n - 3 , c a r b o n - 1 4 

a n d p h o s p h o r u s - 3 2 . I t a lso ident i f ies 

g i ven i so topes and measures t h e 

t o ta l ac t i v i t y o f any chosen area in 

t h e c h r o m a t o g r a m . The dev ice is 

sens i t i ve t o ac t i v i t y d o w n t o t h e level 

o f t e n p i cocu r ies per c m 2 . T h e t o t a l 

t i m e fo r s u c h an ana lys is i s a b o u t 

t w e n t y m i n u t e s . 

A t p resen t t he dev ice i s used fo r 

research a t t h e In te r facu l t y P rob lem 

Labora to ry fo r mo lecu la r b io logy and 

b io -o rgan i c c h e m i s t r y a t M o s c o w 

S t a t e Un ivers i t y . 

A n o t h e r area of research is ion 

rad iog raphy . By app ly ing mu l t i p l y 

c h a r g e d ions t o rad iog raphy c o n s i d 

erab ly m o r e i n f o r m a t i o n can be 

o b t a i n e d t h a n w i t h X - r a y s — t h e d e 

gree of con t ras t o f t he image is 

be t te r and t h e necessary rad ia t ion 

dose cons ide rab l y lower . 

I n 1 9 7 8 t h e Dubna s y n c h r o p h a 

s o t r o n acce le ra ted a b e a m of he l i um 

ions t o an ene rgy o f 2 0 0 M e V per 

nuc léon , a t t h a t t i m e t h e h ighes t 

energ ies fo r t h e s e ions ach ieved in 

Europe. Rad iog raphy e q u i p m e n t 

w a s t e s t e d i n th i s b e a m and es t i 

m a t e s cou ld b e m a d e o f t he b a s k 

p a r a m e t e r s w h i c h are necessary i w t 

us ing t he t e c h n i q u e . 

The p r inc ip le is p rec is ion m e a s 

u r e m e n t o f t h e res idua l range o f t he 

par t ic les w h i c h pass t h r o u g h t he 

ob jec t be ing s tud ied . The appa ra tus 

cons is ts o f m u l t i w i r e p ropo r t i ona l 

c h a m b e r s , c o m p l e x e lec t ron ics , an 

on- l i ne c o m p u t e r and a te lev is ion 

m o n i t o r d i sp lay ing the i n f o r m a t i o n 

w h i c h is g a t h e r e d . 

Du r i ng exposu re to t he b e a m o f 

he l i um ions, va r i ous ob jec ts ( phan 

t o m s ) w e r e s tud ied and i t w a s 

d e m o n s t r a t e d t h a t t he m e t h o d has 

h igh sens i t i v i t y a t l o w rad ia t ion 

doses . The dens i t y reso lu t ion w a s 

be t te r t h a n 0.1 per cen t and the 

spat ia l r eso lu t i on w a s abou t 2 m m 

w i t h m i l l i rad rad ia t i on doses. 

TRIUMF 
Kaon factory 
workshop 
R u n n i n g para l le l t o t he V a n c o u v e r 

I C O H E P A N S Con fe rence (see D e 

c e m b e r 1 9 7 9 issue, page 4 0 9 ) w a s 

a w o r k s h o p , s p o n s o r e d by T R I U M F 

and a t t e n d e d by over 1 80 de lega tes , 

on t h e phys ics t h a t m i g h t be done a t 

a kaon or a n t i p r o t o n fac to ry . T h e 

cha rac te r i s t i cs o f poss ib le m a c h i n e s 

w e r e a lso desc r i bed , t he p r imary one 

be ing o f cou rse h igh i n t e n s i t y — t y p i 

cal ly 1 0 0 - 1 0 0 0 t i m e s h igher t h a n 

ava i lab le n o w f r o m p ro ton acce le ra 

t o r s i n t h e 8 - 3 0 GeV range. 

The re are t w o s t r ong t h rus t s fo r 

t h e e x p e r i m e n t a l p r o g r a m m e . One i s 

t h e s t udy o f resonance and par t ic le 
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Participants at the recent International 
Conference on High Energy and Nuclear 
Structure (ICO HE PANS) in Vancouver (see 
December 1979 issue, page 409) were at 
one stage confronted with some enthusiastic 
demonstrators who had (wrongly) assumed 
that the visiting scientists were planning a 
new reactor. 

(Photo Nanaimo Daily Free Press) 

proper t ies , par t i cu la r ly t h e nega t i ve 

k a o n / n u c l e o n s y s t e m , and t h e rare 

decays o f t he kaons and hyperons . 

The o the r (emphas ized pe rhaps by 

cu r ren t ac t i v i t y and t he nuc lear l ean 

ings of t he ma in con fe rence) , is to 

exp lo re nuc lear phys ics p r o b l e m s 

f r o m a f resh angle, us ing t h e ve ry 

d i f f e ren t p roper t ies o f t he nega t i ve 

i i feon, t he pos i t i ve kaon and t h e 

l a m b d a as probes, t h e f i rs t r ich in its 

capac i t y t o exc i te resonances , t h e 

s e c o n d poor — a feeb ly i n te rac t i ng 

had ron , t he th i rd a ' s t r ange ' t a g g e d 

n e u t r o n — the seed fo r t h e rap id ly 

b l o s s o m i n g f ie ld o f hype rnuc lea r 

phys ics . A l l in all i t appears t h a t t h e 

kaon fac to r ies w o u l d o p e n up an 

exc i t i ng n e w rea lm o f phys ics , j us t as 

t h e p ion fac to r i es are d o i n g n o w . 

In par t ic le phys ics , d i scuss ion 

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

t a n t f u n d a m e n t a l ques t i ons w h i c h 

can on ly be t ack led w i t h t h e help o f 

m o r e in tense beams . Sea rches fo r 

poss ib le m u o n n u m b e r n o n - c o n 

se rv ing kaon decays ( in to a m u o n 

and an e lec t ron , fo r examp le ) w o u l d 

i i p m p l e m e n t i n t he s t r angeness n o n -

conse rv i ng sec to r searches fo r reac

t i ons such as m u o n decay in to an 

e lec t ron and a p h o t o n , and set l im i ts 

fo r such v io la t i on w i t h i n m o d e r n 

g a u g e theor ies . Prec is ion m e a s u r e 

m e n t s o f usual kaon and hype ron 

decays w o u l d be usefu l as w o u l d 

de ta i l ed s tud ies o f t h e va r ious rare 

decay m o d e s w h i c h tes t our under 

s t a n d i n g o f the e f fec ts o f h igher 

o rde r w e a k and e l e c t r o m a g n e t i c 

i n te rac t i ons . CP v io la t i on is no t ye t 

u n d e r s t o o d and inves t iga t ions o f CP 

v io l a t i ng co r re la t ions in kaon decays 

m i g h t e luc ida te t h e m e c h a n i s m res

pons ib le fo r such v io la t i on . In a 

s l igh t l y d i f fe ren t area, de ta i l ed s t u 

d ies o f t h e s p e c t r u m and decay 

p rope r t i es o f hype ron resonances 

(par t i cu la r ly the nega t i ve k a o n / 

nuc léon s y s t e m , r ich in resonances 

of all deg rees of re l iabi l i ty) cou ld t es t 

c ruc ia l i ng red ien ts o f cu r ren t t h e o 

ries o f q u a n t u m c h r o m o d y n a m i c s . 

Cons ide ra t i on w a s also g iven t o 

poss ib i l i t ies fo r expe r imen ts w i t h 

an t i p ro tons . Here t he n e w LEAR 

pro jec t a t CERN w i l l g ive orders o f 

m a g n i t u d e i m p r o v e m e n t over ex is t 

ing fac i l i t ies . The spec t roscopy o f 

b a r y o n i u m and p r o t o n i u m , searches 

for q q q q qua rk s ta tes , quas i -nuc lea r 

n u c l e o n - a n t i n u c l e o n b o u n d s ta tes , 

p r o t o n - a n t i p r o t o n ann ih i la t ion reac

t ions , and exot ic channe ls such as 

a n t i p r o t o n p lus l ambda are jus t a 

s a m p l i n g o f t h e r ich f ie ld o f an t i p ro 

t o n phys ics d e p e n d e n t on h igher 

in tens i t ies . 

In t h e area o f hypernuc lear p h y 

sics, nega t i ve kaon b e a m s can 

supp ly l a m b d a s essent ia l ly at rest in 

nuc le i . A l r e a d y a g o o d s ta r t has been 

m a d e on a per iod ic tab le of such 

hypernuc le i and s o m e exc i ted s ta tes 

have been obse rved , w i t h t he best 

reso lu t i on be ing ach ieved by t h e 

S t r a s b o u r g / Sac lay / He ide lberg 

g r o u p a t C E R N . S u c h i n f o r m a t i o n 

opens n e w areas o f nuc lear spec 

t roscopy . Does t h e l ambda behave 

s i m p l y as a ' s t range n e u t r o n ' f o r m 

ing l a m b d a - n e u t r o n hole exc i ta 

t i ons ? Do t he s t rangeness ana logue 

resonances , genera l i za t ions o f t h e 

usual isobar ic ana logue s ta tes , ex

i s t? A w h o l e hos t of i n te res t ing 

ques t i ons can be exp lo red . To ob ta in 

de ta i l ed exc i t a t i on spec t ra , howeve r , 

co inc idence e x p e r i m e n t s d e t e c t i n g 

t he decay p h o t o n w i l l be needed , as 

w i l l s t r a n g e n e s s exchange exper i 

m e n t s a t larger m o m e n t u m t r a n s 

fers so as to a l l o w h igher angu lar 

m o m e n t u m t rans fe r . For bo th o f 

t hese m o r e in tense b e a m s are 

essent ia l . 

Hype rnuc le i a lso p rov ide i n f o r m a 

t i on on t h e bas ic l a m b d a - n u c l e o n 

fo rce , and a l ready ind ica t ions are 

t h a t t h e sp in -o rb i t c o m p o n e n t i s 

m u c h w e a k e r t h a n t he n u c l e o n -
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nuc léon case. Clear ly a bas ic under 

s t a n d i n g o f h y p e r o n - n u c l e o n in te r 

ac t i ons is ex t r eme l y i m p o r t a n t , and 

m a y enhance our u n d e r s t a n d i n g o f 

t h e m o r e fami l i a r n u c l e o n - n u c l e o n 

fo rce . 

A n o t h e r area o f d i scuss ion dea l t 

w i t h t he e last ic and ine last ic sca t t e r 

ing o f kaons f r o m nuc le i and t h e 

k inds o f nuc lear i n f o r m a t i o n w h i c h 

can be ob ta i ned . Nega t i ve kaons are 

s t rong l y abso rbed on nuc le i , lead ing 

to the p r o d u c t i o n of a large va r ie ty of 

re la t ive ly n a r r o w Y * resonances 

w h o s e spec t ra and decay p roper t i es 

can be s tud ied . One can also i nves t i 

ga te t h e p r o p a g a t i o n o f such s t r ange 

resonances in t h e nuc lear m e d i u m in 

ana logy w i t h , and us ing s im i la r 

f o r m a l i s m s as, e.g., t he isobar doo r 

w a y f o r m a l i s m , used t o s t u d y n o n -

s t range resonances in nuc le i . 

On t he o the r hand , pos i t i ve kaons 

are very w e a k l y abso rbed , w i t h a 

long m e a n f ree pa th and no ' t r u e ' 

abso rp t i on , and are po ten t i a l l y 

s imp le r t h a n the p ion and very use fu l 

fo r exp lo r ing nuc lear dens i t i es via 

e last ic and ine last ic sca t t e r i ng . 

S o m e beau t i fu l n e w da ta fo r b o t h 

pos i t i ve and nega t i ve kaon sca t te r 

ing f r o m the C a r n e g i e - M e l l o n / 

H o u s t o n / B r o o k h a v e n co l l abo ra t i on 

w a s s h o w n a t t he w o r k s h o p t o 

ge the r w i t h re la t ive ly success fu l 

ana lyses in t e r m s o f k a o n - n u c l e u s 

op t i ca l mode ls . M o r e i n f o r m a t i o n is 

needed on the k a o n - n u c l e o n a m p l i 

t u d e s w h i c h serve as inpu t fo r t he 

ca l cu la t i ons bu t c lear ly t he f i rs t 

s teps have been t a k e n t o w a r d m a k 

ing t h e kaon , l ike the p ion , a ve ry 

usefu l nuc lear p robe . 

S tud ies fo r i m p r o v e d l o w m o m e n 

t u m kaon b e a m s w e r e repo r ted f r o m 

B r o o k h a v e n and KEK, in t he f o r m e r 

case i n teg ra ted w i t h a h igh reso lu 

t i on s p e c t r o m e t e r . B o t h des igns are 

a i m i n g a t shor t channe l l eng ths 

( 8 - 1 0 m) to reduce the decay losses 

(at KEK by the he lp o f s u p e r c o n d u c t 

ing c o m b i n e d f u n c t i o n cur ren t shee t 

m a g n e t s ) . A t B rookhaven , t he hope 

is to ga in a f ac to r t en in kaon f lux 

over ex is t ing l ines on t he A G S 

s y n c h r o t r o n w h i l e ma in ta i n i ng a 

p ion to kaon ra t io o f less t h a n t e n . 

T h e b e a m l i n e i tsel f w i l l p robab ly 

p rov ide t h e d ispers ing s y s t e m fo r t h e 

energy loss s p e c t r o m e t e r ; t he a im is 

fo r an energy reso lu t ion o f 2 0 0 keV 

a t 8 0 0 M e V , w i t h a m o m e n t u m b i te 

of 6 per cen t and angular cove rage 

0 - 1 4 0 ° . (It n o w seems t h a t th is 

p ro jec t m a y be f u n d e d in t he ear ly 

1 9 8 0 s . ) 

For s l o w an t i p ro ton phys ics i t 

s e e m s t h a t t h e i m m e d i a t e f u t u re w i l l 

be d o m i n a t e d by t he recent ly f u n d e d 

LEAR p ro jec t a t CERN (see S e p t e m 

ber 1 9 7 9 issue, page 2 6 0 ) . Th is 

0 . 1 - 2 G e V s to rage r ing, f e d by b e a m 

dece le ra ted f r o m the a n t i p r o t o n 

a c c u m u l a t o r , w i l l cons iderab ly i n 

crease l o w energy an t i p ro ton b e a m 

in tens i t ies over t hose n o w avai lab le, 

and w i l l e l im ina te b e a m c o n t a m i n a 

t i on . 

A l t h o u g h m o s t p resen t -day m u l t i -

GeV acce le ra to rs p rov ide p r o t o n 

b e a m s of no m o r e t h a n a f r ac t i on of a 

m i c r o a m p , i t appears to be t e c h n i 

cal ly feas ib le to cons t r uc t acce le ra 

to rs capab le o f g iv ing 30 J I A a t 

30 GeV, o r even 4 0 0 | iA a t 8 GeV 

(energ ies su i tab le fo r p r o d u c t i o n o f 

a n t i p r o t o n and kaon b e a m s respec

t ive ly) . H o w e v e r a t Fermi lab the 

8 GeV f a s t - c y c l i n g boos te r s y n c h r o 

t r o n has a l ready reached 7 | i A (see 

M a y 1 9 7 9 ed i t i on , page 1 1 2 ) and 

cou ld even tua l l y p roduce 12 | i A a t 

10 GeV. I t w a s po in ted ou t t h a t 

a l t h o u g h t h e p resen t du t y f ac to r i s 

t o o sma l l fo r co inc idence exper i 

m e n t s , i t c o u l d be l eng thened e i ther 

by s l o w resonan t ex t rac t ion or by the 

use of a ' s t re t che r ' r ing. 

The v i r t ues o f f as t - cyc l i ng s y n c h 

ro t rons w e r e a lso recogn ized by 

L A M P F and T R I U M F in the i r a f te r 

bu rner p roposa ls , t he f o r m e r based 

on a m a c h i n e fo r 50 | i A a t 16 GeV, 

the la t ter on one fo r 80 j i A a t 

10 GeV. In T R I U M F ' s case (see 

Apr i l 1 9 7 9 issue, page 7 4 ) a s e c o n d 

s tage s l o w - c y c l i n g s y n c h r o t r o n w i t h 

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

posed t o acce le ra te 3 0 | iA t o 

3 0 GeV fo r a n t i p r o t o n p r o d u c t i o n . 

A n a l te rna t i ve p roposa l , w h i c h 

w o u l d no t c o m p e t e d i rec t ly w i t h t h ^ , 

s t r o n g e f fo r t g o i n g in to a n t i p r o t o n 

phys ics a t CERN and Fermi lab, w a s 

fo r a t w o s tage i soch ronous r ing 

cyc l o t r on ( ' C A N U C K ' — Canad ian 

Un ive rs i t y C y c l o t r o n fo r Kaons) to 

acce le ra te 1 0 0 — 4 0 0 | iA p ro tons 

f i rs t to 3 G e V and t h e n to 8 GeV fo r 

kaon p r o d u c t i o n . S I N also repo r ted 

s ta r t i ng a des ign s t udy for a 4 - 5 mA 

2 - 3 GeV r ing c y c l o t r o n as a h igh f lux 

spa l la t ion n e u t r o n source , w i t h the 

poss ib i l i t y of th is f eed ing in to a 

1 0 0 - 2 0 0 | i A 8 GeV cyc lo t ron kaon 

fac to ry . 

F rom th i s w o r k s h o p and s imi la r 

ones he ld e l sewhe re , i t is c lear t h a t 

o rders o f m a g n i t u d e m o r e in tense 

kaon and a n t i p r o t o n b e a m s w o u l d 

o p e n u p exc i t i ng poss ib i l i t ies i n b o O 

par t ic le and nuc lear phys ics , ana 

m o r e o v e r t h a t t he mach ines t o 

p r o d u c e t h e m are techn ica l l y f e a s i 

ble. 

(The p r o c e e d i n g s o f the w o r k s h o p 

w i l l appear as a T R I U M F report.) 
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Physics monitor 

European 
Synchrotron 
Radiation Facility 
(ESRF) 
As a resul t o f t he recen t upsu rge of 

^ n t e r e s t in the use o f s y n c h r o t r o n 

R a d i a t i o n , the European Sc ience 

Founda t i on set up an Ad Hoc 

C o m m i t t e e for S y n c h r o t r o n Rad ia 

t i on . I ts ma in p r e o c c u p a t i o n over t h e 

pas t e igh teen m o n t h s has been to 

i nves t i ga te and m a k e a p re l im ina ry 

des ign fo r a poss ib le nex t gene ra t i on 

X - ray source . These s tud ies c u l m i 

na ted i n t w o w e e k s o f i n tense ac t i v 

i ty in M a y w h e n , a t t he a lp ine re t rea t 

o f A u s s o i s near t h e F rench- I ta l i an 

border , rep resen ta t i ves f r o m m a n y 

European Labora to r ies p r o d u c e d a 

f ou r v o l u m e repor t w h i c h has n o w 

been pub l i shed . T h e v o l u m e s spel l 

o u t in deta i l t he Sc ien t i f i c Case, t h e 

S t o r a g e Ring Des ign and t h e I n s t r u 

m e n t a t i o n R e q u i r e m e n t s of a Euro

pean S y n c h r o t r o n Rad ia t ion Faci l i ty 

^ E S R F ) . 

T h e uses o f s y n c h r o t r o n rad ia t ion 

ex tend over an e n o r m o u s l y w i d e 

f ie ld o f phys ics , c h e m i s t r y and b io lo 

gy, and the m a i n spec t ra l range o f 

in te res t i s f r o m b e l o w 0.1 to above 

2 0 0 0 a.u. The longer w a v e l e n g t h s 

Through the Anglo-Soviet Agreement for 
Cooperation in Science and Technology, joint 
seminars on synchrotron radiation are 
organized annually between the two 
countries. The second of these seminars 
was held at Daresbury Laboratory between 
16-19 October 1979 when a delegation of 
seven Soviet scientists attended. Seen here 
in the storage ring tunnel of the Daresbury 
Synchrotron Radiation Source is 
D.J. Thompson (right) of Daresbury with 
three of the Soviet visitors, left to right, 
E.P. Stepanov (Institute for Physical 
Problems, Moscow), S.P. Kapitza (Institute 
for Physical Problems, Moscow and vice 
chairman of the Synchrotron Radiation 
Commission of the USSR Academy of 
Sciences) and V. Galatskii (Kurchatov 
Institute of Atomic Energy, Moscow). 

(Photo Daresbury) 

are bes t p rov ided by re la t ive ly sma l l , 

l o w energy e lec t ron s to rage r ings 

(less t h a n 1 GeV) and such m a 

ch ines exist , or are p lanned in severa l 

coun t r i es . T h e sho r tes t w a v e l e n g t h s 

requ i re h igher e lec t ron energ ies and 

t h e m a c h i n e b e c o m e s qu i te e x p e n 

s i v e — hence t h e in teres t in a poss i 

ble European co l l abo ra t i on . I f t h i s 

w e r e bui l t , i t m i g h t be h igh ly des i ra 

ble and c o n v e n i e n t to p rov ide a 

sma l l e r m a c h i n e on the s a m e s i te , 

and th is is a lso a top ic of d i scus 

s ion . 

T h e X - ray sou rce n o w be ing 

p r o p o s e d is a 5 G e V e lec t ron s t o 

rage r ing w i t h a c i r c u m f e r e n c e of 

6 0 4 m and 4 8 s y n c h r o t r o n rad ia t ion 

po r t s o f t h ree t ypes . Th i r t y -s ix o f t h e 

b e a m l i n e s e m e r g e f r o m n o r m a l 

b e n d i n g m a g n e t s and have t h e usual 

s y n c h r o t r o n rad ia t ion s p e c t r u m w i t h 

a cha rac te r i s t i c w a v e l e n g t h of 1 a.u. 

Th is w a v e l e n g t h de f ines t he pos i t i on 

o f t he ' k n e e ' on t he s p e c t r u m and a 

use fu l ru le of t h u m b is t ha t t he re is a 

g o o d p h o t o n f lux ex tend ing to a 

qua r te r o f t h e w a v e l e n g t h and a 

usab le f lux, a t least fo r s o m e exper i 

m e n t s , to a t e n t h . Each of t hese 

b e a m s has a hor izon ta l angu la r 

w i d t h of 1 6 m r a d s and t h e e lec t ron 

b e a m at a t yp i ca l t a n g e n t po in t has a 

c ross - sec t i on o f 0 . 6 0 m m b y 

0 . 3 5 mm and a d i ve rgence o f 

0 . 3 0 m r a d b y 0 . 0 2 mrad . 

In add i t i on , six b e a m s are p lanned 

e m e r g i n g f r o m shor t , s u p e r c o n d u c t 

ing w i g g l e r s w i t h a charac te r i s t i c 

w a v e l e n g t h o f 0 . 2 5 a.u. and six 

b e a m s f r o m undu la to r s up to 5 m 

long. In t he w i g g l e r s t he b e a m c r o s s -

sec t i on is even sma l le r t h a n in t h e 

bend ing m a g n e t s , w h i l s t i n t h e 

undu la to r s t h e b e a m d ive rgence i s 

m a d e ve ry s m a l l to ach ieve a n a r r o w 

l i n e - w i d t h . An undu la to r is a long 

m u l t i p o l e m a g n e t , w i t h typ ica l l y 5 0 

to 1 00 per iods , des igned to p r o d u c e 

q u a s i - m o n o c h r o m a t i c rad ia t ion t u n -
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Parameters of the Proposed 

European Synchrotron Radiation 

Facility 

Energy 5 GeV 

C i r c u m f e r e n c e 6 0 4 . 3 8 m 

N u m b e r o f 

cel ls . 12 

Bend ing rad ius 2 2 . 3 6 m 

N u m b e r o f d i -

po les per cel l 4 

Leng th o f d i -

po les 2 . 9 3 m 

Field in d ipo le 0 . 7 4 T 

S e v e n t y p e s o f 

quad rupo le , 

l eng th 0 .7 or 1 m 

g rad ien t 8 .2 to 1 1.3 T / m 

B e a m cu r ren t 5 6 5 m A 

Energy loss 

per t u rn 2 . 6 6 M e V 

To ta l b e a m 

p o w e r loss 1.57 M W 

M a i n r.f. s ys 

t e m f r e q u e n c y 5 0 0 M H z 

To ta l r.f. p o w e r 1.88 MW 

H a r m o n i c s y s 

t e m f r e q u e n c y 1 5 0 0 M H z 

B u n c h l eng th 1 6 - 4 8 m m 

able by va ry ing t h e m a g n e t i c f ie ld 

a n d / o r e lec t ron energy . I n t h e ESRF 

va r ious undu la to rs w i l l be p rov i ded , 

cove r i ng t h e range 1 to over 

1 0 0 a.u. 

T o ach ieve very l o w b e a m e m i t -

t a n c e and t he va r ious b e a m sizes 

and d i ve rgences requ i red , a la t t i ce 

w i t h ra ther m a n y quad rupo les has 

been dev ised . The b e a m in tens i t y i s 

l im i t ed by t h e ab i l i ty o f t h e v a c u u m 

c h a m b e r w a l l s t o abso rb s y n c h r o 

t r o n rad ia t ion , and th is t h e r m a l 

capac i t y l im i t has been a s s u m e d to 

be 1 0 k W / m average in t h e b e n d i n g 

m a g n e t s and imp l ies a m a x i m u m 

b e a m cu r ren t o f 5 6 5 m A . 

H o w e v e r b e a m ins tab i l i t y p r o b 

lems w i l l be severe, par t i cu la r l y w i t h 

t h e very sho r t b u n c h leng ths p re fe r 

red by s o m e expe r imen te rs . A d o u 

ble r.f. s y s t e m w i l l a l l o w s o m e va r i a 

t i on o f b u n c h leng th t o p e r m i t o p t i m 

i z a t i o n — longer b u n c h e s w h e n m a x 

i m u m in tens i t y i s t he m o s t i m p o r t a n t 

r equ i r emen t , and v ice versa. 

For va r ious reasons, par t i cu la r ly to 

ensure g o o d pos i t iona l s tab i l i t y o f 

t he b e a m and to ach ieve very h igh 

cu r ren ts , a fu l l energy in jec tor s y n 

c h r o t r o n is p l anned , w i t h a c i r c u m 

fe rence a p p r o x i m a t e l y half t ha t o f 

t he s t o rage r ing and us ing m a n y o f 

t he s a m e c o m p o n e n t s . 

A ma jo r f ea tu re in t he p lann ing of 

such a p ro jec t m u s t be a large exper 

imen ta l hal l w i t h m a n y w e l l - e q u i p 

ped e x p e r i m e n t a l s ta t i ons (several 

per beaml ine ) . G o o d suppo r t f ac i l i 

t ies fo r t h e e x p e c t e d large n u m b e r s 

of users are also necessary . 

The re has no t ye t been any ser ious 

d i scuss ion o f poss ib le s i tes for t h e 

n e w Labora to ry . The f i rs t requ i re 

m e n t i s to dec ide w h e t h e r Europe 

w a n t s its o w n s y n c h r o t r o n rad ia t ion 

sou rce and is agreed on t h e * f o r m i t 

shou ld take . 

An overall view of the proposed European 
Synchrotron Radiation Facility. The storage 
ring and injection accelerators are housed 
in concrete tunnels, but the experimental 
area would be of a much lighter construction. 
It would probably be designed in modular 
form so that it could be extended as demand 
increased until finally all 48 beamlines shown 
here were in use. 
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People and things 

John Cumalat and David Neuffer, first 
Robert R. Wilson Fellows at Fermilab. The 
Wilson fellowships are special three year 
appointments awarded annually at Fermilab 
to outstanding young physicists in the fields 
of accelerators and particle physics. 

On people 

Accelerator specialist Ernie Courant 

is the recipient of the 1979 Boris 

Pregel A ward for Applied Science 

and Technology. The presentation 

was made at the annual meeting 

of the New York Academy of 

Sciences on 6 December. 

Giving cancer treatments at TRIUMF 

The first treatment of cancer 

patients began at TRIUMF in Nov

ember using the negative pion beam 

from the biomedical channel. In this 

first series, patients with multiple 

skin tumour nodules are receiving 

ten daily treatments. In order to 

assess the effect of negative pions 

on human tissue, some of the 

nodules are being treated with pions 

and others with X-rays. Only when 

this is known can treatment of 

larger, deep-seated tumours com

mence. The treatments at TRIUMF 

have been preceded by comprehen

sive pre-clinical investigations in

cluding both physical and radiobio

logical studies, the latter including 

cultured cells, mice and pigs. 

Conferences on the horizon 

The Sixth International Conference 

on Experimental Meson Spectro

scopy will be held at Brookhaven 

on 24-25 April. The Conference will 

cover experimental results in light 

and heavy quark spectroscopy, rele

vant theory and spectrometer sys

tems. For further information please 

contact CU. Chung or S.J. Linden-

baum, Brookhaven National Labo

ratory, Upton, New York 11973. 

The Mark II detector, previously used in 
experiments at SPEAR, seen here being 
installed in one of the experimental areas 
of the new PEP electron-positron collider. 

(Photo Stanford) 
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Rutherford Laboratory Director Geoff 
Manning wields a pneumatic drill in the 'turf 
cutting' ceremony for the target station of 
the new Spallation Neutron Source on 
5 November, aided and abetted by colleague 
Geoff Stapleton, in traditional 5 November 
'guise'. 

(Photo Rutherford) 

The 1980 CERN School of Physics, 

which is being organized in collabo

ration with DESY, will be held at 

Malente, Federal Republic of Ger

many from 8-21 June. Its aim is 

to present various aspects of high 

energy physics, especially theory, 

to young experimentalists coming 

mainly from the CERN Member 

States. 

The main programme will include 

lectures on Gauge theories, QCD 

and its applications. Electron-posi

tron physics, Deep inelastic scatter

ing and Hadron interactions. There 

will be additional lectures on special 

topics and reviews of the experi

mental programmes in some major 

Laboratories. Further information 

may be obtained from Miss 

D.A. Caton, Scientific Conference 

Secretariat, CERN, 1211 Geneva 

23, Switzerland. 

The Eleventh International Confer

ence on High Energy Accelerators, 

sponsored by IUPAP, will take place 

at CERN from 7-11 July 1980. Par

ticipation will be restricted to 

350 people and will be by invitation 

only. The following subjects will be 

included in the programme: Beam 

dynamics including beam cooling, 

Superconducting magnets for accel

erators, Superconducting r. f sys

tems, Injection, extraction, beam 

transport and dumping, Controls 

and instrumentation, Novel methods 

of acceleration and new projects. 

In addition, speakers will be in

vited to review the progress of the 

large accelerator projects under 

construction or having recently 

come into service, and to report on 

proposals for new projects. Reports 

will also be given on the workshops 

to be held at Karlsruhe and Serpuk

hov on superconductive r. f. systems 

and accelerator magnets which will 

take place just before the Interna

tional Conference. 

All correspondence should initially 

be addressed to Miss D. A. Caton, 

Scientific Conference Secretariat, 

CERN, 1211 Geneva 23 Switzerland. 

ESO's Munich headquarters near s 
completion 

On 8 November at Garching, near 

Munich, the traditional fir-tree mark

ing the completion of major con

struction work was put up on the 

new office building for the European 

Southern Observatory (ESO). 

Among those participating in the 

ceremony were Lodewyk Woltjer, 

ESO Director General since 1975, 

C. Zelle of the Federal German Min

istry of Science and Technology 

and a member of ESO Council, and 

R. Lust, president of the Max Planck 

Society. 

The Max Planck Society has made 

available to ESO the land on which 

the new building stands, while the 

Federal government is financing 

the construction work. 

ESO was set up in 1962 as an 

intergovernmental organization with 

six Member States-West Germany, 

Belgium, Denmark, France, the Ne

therlands and Sweden, and has a 

present staff of about 270. Since 

1976, ESO has been using a 3.60 m 

telescope, one of the largest in the 

world, at its 2400 m altitude obser

vatory at La Si/la, Chile, in the Ata-

cama desert 600 km north of San

tiago. 

During ESO's formative years, 

especially during the design and 

construction work for the big tele

scope, many of its members have 

been using CERN as a base, provid

ing a temporary, but very interesting 

diversification to the range of scien

tific work carried out on the CERN 

site. 
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THE 
BNC 

PULSER FAMILY 
TRIUMF/University 
of British Columbia 

Research Associates 
in Intermediate Energy Physics 

Research Associate posit ions are available for research in 
Experimental Physics at the TRIUMF 5 0 0 MeV Cyclotron. 
Candidates should have completed a Ph.D. in nuclear or 
particle physics wi th in the past t w o years. Graduate students 
expecting to complete their degree in the next f ew months 
wi l l also be considered. 

The successful applicants wi l l be engaged in the University of 
Brit ish Columbia research programme at the Cyclotron. 

These appointments can be renewed annually (subject to the 
usual budgetary confirmation) up to a max imum period of 
three years. Salary wil l depend on experience, w i th a m in imum 
of $ 1 6 , 5 0 0 per annum. 

Send curriculum vitae, list of publications and names of 
referees to : 

Dr. G. Jones 
Department of Physics 
Universi ty of Br i t ish Co lumbia 
6 2 2 4 A g r i c u l t u r a l Road 
Universi ty C a m p u s 
Vancouver , B .C. , Canada 
V 6 T 2 A 6 

DEUTSCHES 
ELEKTRONEN-

SYNCHROTRON DESY 

Hamburg 
has a posit ion available 

for a Senior Theoretical Physicist 
(Theory of Elementary Particles) 

to work in a field closely associated w i t h experimental particle 
physics. 

A scientist in this posit ion is expected to meet the qual i f ica
t ions of those of a Full Professor at a University. , 

Appl icat ions and Proposals for Candidates should be sent as 
soon as possible to the 

Chairman of the DESY Directorate, 
Prof. Dr. Herwig Schopper, 
Deutsches Elektronen-
Synchrotron DESY, 
Notkestrasse 85 , D 2000 Hamburg52, 
Western Germany 

Berkeley - Nûpléoniç^^ -. 
every job. Our pulsers cover a range from economical, 
general purpose models to programmable, precision 
ones. The pulsers are versatile and are used in many 
areas including design, performance testing, and calibra
tion. Get our NEW SHORT FORM CATALOG and meet 

Check Electronic 
Design's Gold Book 
for location of the 
BNC representative 
nearest you, or 
contact Berkeley 

Nucleonics 
Corporation. 

Berkeley Nucleonics Corp. 

1198C Tenth St. • Berkeley, CA, U.S.A. 94710 • (415) 527-1121 
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Ames Laboratory / Iowa State University 
Positions in High Energy Physics 

Theor is ts 

A regular tenure-track posit ion is available. This wou ld be a 
joint appointment as Assistant Professor of Physics at Iowa 
State University and Associate Physicist at the Ames Labo
ratory. Duties include the teaching of physics and the vigor
ous pursuit of an active research program in an area of 
major current interest. 

Exper imenta l is ts 

A post-doctoral Research Associate posit ion in the Ames 
Laboratory is available. The initial appointment wou ld be for 
t w o years, but may be extended if mutual ly agreeable. The 
Ames Laboratory/ I SU High Energy Physics Group is presently 
engaged in major experiments at SLAC, Fermilab, and the 
ISR. We seek an active physicist strongly commit ted to 
front-l ine experimental research. 

Addit ional post-doctoral posit ions for both theorists and experimentalists are anticipated. 
Appl icat ions should include, in resume form, a descript ion of educational background, a summary of research and teaching 
experience, a list of all publications and submit ted manuscripts, a statement of current research interests, and the names of four 
persons who wou ld be wi l l ing to evaluate the candidate. Appl icants should arrange for just one of the letters of reference to be 
submit ted as soon as possible. Al l pert inent information should be sent to : 

(Asst. Prof. Position) or 
Professor C. A. Swenson, Chairman 
Dept. of Physics 
Iowa State University 
Ames, IA 5 0 0 1 1 , USA 
Deadline for applications is 
January 1 5, 1980 , or until the posit ion is fi l led. 

(Post-doctoral position) 
Professor A. Firestone 
Dept. of Physics 
Iowa State University 
Ames, IA 5 0 0 1 1 , USA 
The Deadline is open. Appl icat ions wil l be processed until 
the positions are fi l led. 

Ames Laboratory and Iowa State University are equal opportunity-aff i rmative action employers. 

— CPU model 2044 G, memory 128 Kbyte 
2 disk storage drives (2Mbyte capacity total, 70 ms average seek 
and data rate 90 Kbyte/sec. ) 

— Data Control Unit, model 1827 

For further information please contact 

CERIM-STORES/SALVAGE SERVICE, 
1211 GENEVA 23, SWITZERLAND or ring: 

— for commercial information: Mr. F. Spyse — tel. 0 2 2 / 8 3 21 80. 
— for technical information: Mr. H. Overas — tel. 022 /83 26 67. 

or telex 23698 ch. 
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DEUTSCHES 
ELEKTRONEN-

SYNCHROTRON DESY 

Hamburg 
has a posit ion available 

for a Senior Physicist 
in the field of accelerator physics. 

He should have successfully worked for several years in 
this f ield. 

Qualif ications should correspond to those of a Full Professor 
at a University. 

Appl icat ions and Proposals for Candidates should be sent 
as soon as possible to the 

Chairman of the DESY Directorate, 
Prof. Dr. Herwig Schopper, 
Deutsches Elektronen-
Synchrotron DESY, 
Notkestrasse 85, D 2000 Hamburg 52, 
Western Germany 

precision 
gas metering 

valves 
IN USE BY L E A D I N G 

S E M I - C O N D U C T O R 
M A N U F A C T U R E R S F O R 

• EVAPORATION • SPUTTERING 

• ION I M P L A N T A T I O N • THIN F ILMS 
• EPITAXIAL DEPOSITION 

V A C O A Precision M e t e r i n g Valves use a 
c o m p l e t e l y new c o n c e p t f o r low f l o w meter 
ing t h a t has been granted a p a t e n t . U n l i k e 
the c o m m o n needle valves ava i lab le , 
V A C O A Valves have f l o w p a t t e r n s t h a t are j 
p r e d i c t a b l e and l inear. M e t e r i n g is a c c o m 
pl ished by a m i c r o g r o o v e d p i n , m o v e m e n t 
o f t h i s p in by a n o n r o t a t i n g b e l l o w s 
sealed m i c r o m e t e r a c t u a t o r p r o v i d e s f o r a 
f i n e ad jus tab le leak rate. V a r i a t i o n s o f t h e 
g e o m e t r y o f t h e m i c r o - g r o o v e a l l o w f o r a 
w i d e range o f f l o w rates. A v a i l a b l e o n 
request f r o m sales o f f i c e . 

Va lve c o m p o n e n t s are o f l o w vapor pressure mater ia ls p e r m i t 
t i n g t h e M V - 2 5 - X L t o c o n t r o I gas f l o w i n t o high v a c u u m systems 
at pressures as low as 1 X 1 0 " 1 0 T o r r . 

VACUUM ACCESSORIES CORP. 
OF AMERICA 

390 Central Avenue 
Bohemia, New York 11716 

Area Code 516-589-6464 

You'll 
find them 

here. 
Our 1979/80 catalogue 
contains over 250 
pages of f o i l s , w i r e s , 
r o d s , p o w d e r s , t u b e s 
a n d c o m p o u n d s , 
Including many unique 
or hard-to-get items. 
Over 100 different 
pure metals and alloys 
are available for 
immediate despatch 
in small quantities for 
research. Non-standard 
items made to order 
take a little longer. 
Telephone dial direct 
International Access 
Code +44 + 223+69671 
DeutscherKatalog-
al le Preise in d iesem 
Kata log s ind in DM 
e insch l iess l i ch Lu f t f rach t 
und L ie ferung an Ihre 
Adresse . A i le E i n f u h r f o r m -
a l i tà ten werden von uns 
er led ig t und Sie bezahlen 
d i rekt auf unser deu tsches 
B a n k k o n t o - g e n a u wie 
wenn Sie im Inland kau fen . 
A u s Deutsch land 
w àh l enS i e 0044 223 69671 
um einen Kata log 
zu bekommen 

Catalogue Français-
t ous les prix sont en FFr. 
Ils comprennen t 
le t ranspor t aérien de f ret , 

l 'assurance et la l ivra ison gra tu i te à votre 
ad resse .Nous n o u s o c c u p o n s d u dédouanement 
et rég lons les taxes d ' impor ta t i on (si nécessaires) 
et vous pouvez payer d i rec tement à notre 
banque en France - c o m m e pour 
une c o m m a n d e placée en France. 
En France composez le 19 44 223 69671 
pour recevoir notre ca ta logue . 

G o o d f e l l o w Metals Ltd Cambr idge Science Park 
M i l t on Road Cambr idge CB4 4DJ England 
Te lephone Cambr idge (STD 0223) 69671 
Telex 81683 G o o d m t G 

GOODFELLOW 
METALS 

for research and industry 
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SIEMENS-ALBIS 
S O C I E T E A N O N Y M E 

CAVIAR 
THE COMPLETE PHYSICS MICROCOMPUTER 

CERN 1 2 8 - 3 - 7 8 

Type 260 CAVIAR (CAMAC Video Autonomous 
Read-out) Processor is an inexpensive multi
purpose microcomputer for the interactive devel
opment, on-line control and monitoring of multi-
crate CAMAC and GPIB systems. 
CAVIAR is an integrated stand-alone instrument 
comprising: 

- Floating-point arithmetic and function pro
cessor 

- 32K bytes read-write memory 
- 29K bytes system firmware in EPROM 
- Raster-scan video monitor with alphanumeric 

and graphic capability 
- EUR 4600 CAMAC branch driver 
- IEEE 488 GPIB controller/talker/listener 
- Kansas FSK interface for audio cassette 

recorder 

- RS-232C interface for remote computer link 
or 7540 digital cassette unit 

- RS-232C/20mA current loop interface for 
terminal or keyboard 

CAVIAR firmware includes the minicomputer-
compatible interpreter BAMBI, which decodes 
a conversational language similar to BASIC. 
Through pre-run compilation BAMBI achieves 
execution speeds substantially faster than BASIC 
interpreters. 
The system incorporates a comprehensive range 
of CAMAC and graphics calls, as well as GPIB and 
cassette operations, data communicationsfacilities, 
array-handling routines and a full histogramming 
library. 

Département 
Process Controls Division 

Siemens-Albis SA 
42, rue du Bugnon 
1020 Renens 
Tél. 021/34 96 31 
Telex SAZCH 24158 

Siemens-Albis SA 
Freilagerstrasse 28 
8047 Zurich 
Tél. 01/247 3111 



Q u R 3 5 2 5 16-channel Tempera tu re 

M o n i t o r modu le is an exc i t i ng new 

d e v e l o p m e n t a t K ine t i cSys tems. Th is 

m o d u l e provides the in ter face to 

t he rmocoup les w i t h o u t any external 

a m p l i f i c a t i o n or signal c o n d i t i o n i n g ; 

tempera tu res are read on the Da taway 

in degrees Celsius or Fahrenhe i t . 

T h e r m o c o u p l e l inear iza t ion and alarm 

l im i ts are p rov ided on all channels. An 

on -boa rd mic roprocessor con t ro ls the 

scanning of the inpu ts , calculates the 

t empera tu re f r o m the t he rmocoup le 

l inear iza t ion e q u a t i o n , and compares 

the c u r r e n t t empera tu re to preset l im

its. A L A M i n t e r r u p t can be set when

ever any t empera tu re is ou t -o f - l im i t s . 

Features of the 3525 Module 

On-board mic roprocessor c o n t r o l 

16 channels o f d i f fe ren t ia l inputs 

w i t h guard per channel 

Readou t via Da taway d i rec t l y in 

degrees Celsius or Fahrenhe i t 

Reso lu t ion of 0.1° C. 

A c c u r a c y o f ±0 .5 ° C. (exc lud ing 

t h e r m o c o u p l e ) 

Reference j u n c t i o n i n p u t w i t h 

op t i ona l on -boa rd isothermal panel 

f o r d i rec t c o n n e c t i o n o f t he rmo

couples t o m o d u l e 

Range o f - 2 0 0 ° C . t o + 7 6 0 ° C w i t h 

T y p e J t h e r m o c o u p l e 

Op t i ona l l i near iza t ion f o r var ious 

t h e r m o c o u p l e types 

Can be used as general-purpose low-

level m o n i t o r w i t h o u t l inear iza t ion 

Upper and lower a larm l im i ts f o r 

each channel w r i t t e n and read f r o m 

Da taway 

L A M i n t e r r u p t o n o u t - o f - l i m i t 

t empera tu re 

Please co r t tsec t i u s f o r addi t ional i n f o r m a t i o n 

Kinetic Systems International 3.A, 
nil mm Mi mWmmfmw Wm wmmmw mmmr WM mmw mm mmm- mtWÊwm mmw mm» m mm mi IP mm mm mmw mm mm mwmm mm wmmw w mm mm « 

Dept. CC129 * 6 Chemin de Tavernay * 1218 Geneva, Switzerland * Tel. (022) 98 44 45 » Telex 28 9622 

KineticSystems Corporation * 11 Mary knoll Drive * Lockport, Illinois 60441 * Tel. 815 838 0005 * TWX 910 638 2831 
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CABLES A UTOEXTING UIB LES ET SANS CHLORE 

S O C I E T E A N O N Y M E D E S 

CPBLERIES &TREFILERIES 
• E C O S S Q N R Y 
Vente par CABLEX S.A., B . P . 2 7 4 , 1 1 1 0 M O R G E S , Tél. 0 2 1 / 7 1 0 9 8 1 , Télex 2 5 7 8 4 

"Studies in the Natural Sciences 
V o l u m e 1 6 

High-Energy Physics in 
the Einstein 
Centennial Year 
cha i rman : B e h r a m K u r s u n o g l u 
ed i ted b y A r n o l d P e r l m u t t e r , F r a n k K r a u s z , 
and L i n d a F . S c o t t , Universi ty o f M iami , 
Coral Gables, Flor ida 

This vo lume focuses on h igh-energy po lar ized 
proton scat ter ing f rom polar ized targets and 
emphas izes this exper imenta l t e c h n i q u e as one of 
the pr imary ways of es tab l i sh ing the connec t i on 
be tween spin and the s t ructure of e lementary 
part ic les. 534 pp., 1 979 , $55.00 ($66.00/£34.65 
ou ts ide US) 

Write for more in format ion on our 
H igh-Energy and Theoret ica l Physics pub l i sh ing 
p rog ram to 

PUBLISHING CORPORATION 

227 West 1 7th Street, New York, N.Y. 10011 
In Uni ted K ingdom: B lack Ar row House, 
2 Chandos Road, London N W 1 0 6 N R , Eng land 

V o l u m e 1 5 

On the Path of 
Albert Einstein 
cha i rman : B e h r a m K u r s u n o g l u 
edi ted b y A r n o l d P e r l m u t t e r a n d L i n d a F . S c o t t , 
Universi ty of M iami , Coral Gab les , F lor ida 

Cover ing the history, recent app l i ca t ions , and 
future impl ica t ions of Einstein's work on gravi tat ion, 
this vo lume stresses the g iant s t r ides that cou ld be 
made in uni fy ing all aspec ts of mode rn phys ics 
( inc lud ing the in tegrat ion of e lec t romagne t i c and 
gravi tat ional forces) th rough the fur ther ing of 
Einstein's ideas. 1 86 pp., 1979 , $29.50 ($35.40/ 
£18.59 ou ts ide US) 

V o l u m e 1 4 

New Frontiers in 
High-Energy Physics 
cha i rman : B e h r a m K u r s u n o g l u 
edi ted b y A r n o l d P e r l m u t t e r a n d L i n d a F . S c o t t , 
scient i f ic secretar ies: O s m a n K a d i r o g l u , J e r z y 
N o w a k o w s k i , F r a n k K r a u s z , Universi ty o f M iami , 
Coral Gab les , Flor ida 

This vo lume surveys recent a d v a n c e s in h igh -
energy phys ics s t ress ing results in the s tudy of 
s t rong interact ions and examin ing several areas 
that wil l p rove espec ia l l y s ign i f i cant in the c o m i n g 
years. 680 pp., 1978, $59.50 ($71.40/E37.49 
outs ide US) | 
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The most powerful intelligent 
CAMAC controller system. 

- f r o m SEN ELECTRONIQUE 

>— description . 

During the past few months we have introduced the various elements of the new SEN 
Controller system : in this issue we wish to describe the software and typical applications. 

The heart of the system is a powerful 16-bit microprocessor (TMS 9900) associated wi th 
16K-RAM, 2K-EPROM and TTY interface, located on a single CAMAC PC-bpard which is 
found in each of the intell igent units of the system (ACC 2099, ACC 2103 and STACC 2107). 

* 

Front-end processing in a typical problem of large CAMAC process - control and data 
collection systems. The ACC provides the best solution to this problem due to its 
processing power and easy implementat ion in the s y s t e m - b o t h hardware andsoftware. 

On the hardware level, the ACC 2099 or ACC 2103 is compatible wi th all commonly used 
con t ro l le rs - the A2 parallel controller, the L2 serial controller and the NORD 10 dedicated 
controller. Due to its very high density, a min imum of CAMAC space is lost to achieve 
front-end processing as fast as the main computer. ' 

Software implementat ion is achieved by simply adding-on the front-end programs to your 
existing software. The front-end programs can be either assembly programs or high level 
programs loaded down-l ine through the crate controller into the ACC RAM memory, or 
resident in the ACC EPROM memory. Assembly programs are normally wri t ten on the 
host computer using cross assemblers: high-level programs in NODAL - a BASIC wi th 
f loating point arithmetics - are wr i t ten, either on the NORD 10 main computer using a 
cross-compiler*, or locally at the ACC level using an EPROM resident NODAL interpreter. 
Debugging facilities are available at the ACC level. 

i l 

Test and stand-alone systems have the common problem of simulat ing the exact environ
ment of the under-test device. Our new CAMAC controller system is able to test the device 
through the same controller used in the experiment and under the same software. The 
front-end system can be converted into a stand alone system simply by placing the 
CAMAC branch off-line. Test programs are loaded f rom a f loppy disc connected directly 
to the ACC (ACC 2103 only). For permanent stand-alone systems, the STACC 2107 (Stand-
Alone CAMAC Computer) combines the functions of a microprocessor and a controller. A 
f loppy disc resident software is also available. 
* available f rom CERN, div. SPS 

for more details, please contact SEN ELECTRONIQUE 

< J 

France: ORTEC Sar i ; 7, rue des Solets; Tel. (1) 687 2571 - Tlx 202553F, F-94 RUNGIS - Germany SEN ELEKTRONIK 

G m b H ; Brandstucken 1 1 ; Tel. 041 802046 - Tlx 2163705d, D-2000 HAMBURG 53 - DIDAS Digital S y s t e m ; Radspielstrasse 8; 

Tel. 089 9167 10 - Tlx 529167d - D-8000 MÙNCHEN 81 - Switzerland: SEN ELECTRONIQUE SA; CP 39; 

Tel. (022) 442940 - Tlx 23359ch - CH-1211 GENÈVE 13 - SEN ELEKTRONIK A G ; Austrasse 4; Tel. (01) 9455103 ; 

Tlx 58257ch - CH-8604 VOLKETSWIL - United Kingdom : SEN ELECTRONICS LTD; London Street; Chertsey; Tel. 

9328.66744- GB - KT168AP SURREY - OFFICES THROUGHOUT THE WORLD. 

Headquarters: 
SEN ELECTRONICS S.A.; Avenue Ernest-Pictet 3 1 ; Tel. (022) 442940 - Tlx 23359ch - CH-1211 GENÈVE 13. E L E C T R O N I Q U E 



et vos eaux 

quen 
faites-vous ? 

DegrâHDKt 
traitement des eaux 

183 av du 18 Juin 194092508 Rueil Malmaison C e d e x 

Tel 772 25 05 

SFERAX has been 
making thrust ball-bearings 
for 20 years. They are 
used in mechanical engi
neering and in equipment 
construct ion where preci
sion, quality and a long 
useful life are prized. They 
are, in other words, the 
ideal solution to your thrust 
bearing problems. Our 
range includes thrust bal l
bearings, rotary and thrust 
movement ball-bearings, 
plastic-sleeved ball-bear
ings, guide shafts, shaft 
bearings and ball-bearing 
blocks, standard compo
nents, cross components 
and link tables. 

The Swiss precision 
ball-bearing 

CC4 

SFERAX S.A. 
Axia l bearings 

CH-2016 Cortaillod d è s 4 2 8 o 
Tel. (038)42 18 48 < 4 4 i i 6 6 ) 

Telex 3 5 306 sfeax ch 
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1/îâLud presentation simplified, with, the 
New CAMAC 

DISPLAY DRIVER9093 
The Nuclear Enterprises new 9093 combines the intelligence 

of a microprocessor with 16K bytes of RAM to offer you a 
versatile graphics facility. 

Features: 
Composite Video Output 

Output to standard low cost 
625 line 50 field monitor: 

128K Bit Picture Memory 
Dot bright up at any position on 

a 512 x 256 (xxy) matrix. 

Microprocessor 
1802 microprocessor with 

preprogrammed 2K bytes EPROM 
formats the picture memory in any 
combination of the standard 
programmed modes. 

Alpha Numeric Mode 
Characters can be printed as 

24 rows x 80 columns. The 
module is equipped with a set of 
96 ASCII characters and cursor 
control. 

Point Plot Mode 
Points are plotted by specifying 

the x, y co-ordinates of the 
desired dot position on the screen. 

Line Mode 
A line can be drawn between 

the current defined cursor position 
and specified co-ordinates. 

Erase and Reverse Video 
The total picture, points, or 

series of points may be erased in 
the selected mode. In the alpha 
numeric mode reverse video 
complements the character bright 
up. 

Colour Capability 
The module is equipped with 

line and frame synchronisation 
inputs and outputs in order to 
allow module interconnection. 
Thus three Display Drivers may 
be coupled to a standard RGB 
colour monitor to display dots in 
one of eight programmed colours. 

NUCLEAR ENTERPRISES 
25 Chemin François- Lehmann,1218 Grand Saconnex.Genève A** 

Tel:(022) 98 16 61/62 Telex289066 
Nuclear Enterprises Ltd . Bath Road, Beenham, Reading R G 7 5 P R T e l : 0 7 3 ~ 5 2 1 2 1 2 1 T e l e x : 8 4 8 4 7 5 ^ 2 p V ^ 

Nuclear Enterprises G m b H , Schwanthalersirasse 7 4 , 8 M i inchen 2 ,Germany. Tel: 5 3 6 2 - 2 3 T e l e x : 5 2 9 9 3 8 , 9 7 9 

How does it work? 
On receipt of a control byte the microprocessor format 

program executes a particular mode. When characters or data 
bytes are written to the module, the program sets bits in the 
picture memory accordingly. The microprocessor is able to 
read and write any location in the picture memory so that the 
memory can be formatted in any combination of modes. The 
module's internal circuitry generates all the timing and 
synchronisation pulses necessary to drive a video monitor. 
Information can be sent to the module by programmed transfer. 
Hence there is no necessity for system D.M.A. controllers 
even though the video output operates at 10 Mega bits per 
second. 

For details of the 9093 and ancillary units please contact:— 
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JANNEY MEETS THE DEMANDS OF THE 
HIGH-ENERGY PHYSICS COMMUNITY 

with Ultrahigh Purity, Ultrahigh Conductivity 
Wrought Copper Components 

Janney is the major source for ultrahigh-purity, 
wrought copper components for linear 
accelerators, vacuum tubes and superconductor 
cable used in high energy physics programs; \ 
programs which have stringent 
requirements for: 

• Ultrahigh Conductivity (98102% IACS) 

• Excellent Brazing Characteristics 

• Vacuum Integrity 

• Shaped Wrought Geometries 

• Experienced Metallurgical Control 

• Special Alloys 

ut] 

6 

JANNEY CYLINDER COMPANY 
Subsidiary of Pittsburgh Forgings Co. 

7401 State Road, Philadelphia, Pa. 19136 U.S.A. 
Phone: (215) 624-6600 Telex: 834364 Janney Cyl. PHA. 

Machines de tôlerie 
pour pliages très précis à C. N. 

Usinage de grosses pièces 
poids maximal 40 tonnes 
Longueur x Largeur x Hauteur 
1 0 m x 4 m x 4 m 

Machines spéciales 

FAVRIN S.A. 
1, avenue R.-Salengro 

6 9 1 2 0 V A U L X - E N - V E L I N (près LYON) 

F R A N C E 

Téléphone: (78) 68 58 58 

Télex; 3 4 0 3 7 9 ITB 141 LYON 

• SI VOUS EXIGEZ BEAUCOUP DfUN 
SOCLE IC - PARCE QUE VOUS SAVEZ QUE 

MEME EN ELECTRONIQUE LA CHAINE N'EST 
JAMAIS PLUS FORTE QUE SON 

MAILLON LE PLUS FAIBLE.. . . 

....VOUS TOMBEZ PILE 
AVEC LE PRECI-DIP. 

IL A DES CONTACTS 
DECOLLETES. 
ETANCHES A LA 
SOUDURE. 

IL A LE CLIP DE 
CONTACT COURT. £ 
DONC PLUS SUR. 

IL EST JUXTAPO- S 
SABLE. DE TOUS 3 
LES COTES. AU PAS = 
DE 2.54. 

ET IL LAISSE LA VUE 
LIBRE SUR LE CIR

CUIT. ALORS? 

i m 
PRECI-DIP 

Société anonyme 

Rue de 
Tél. 032 

l'Hôpital 12 - 2501 Bienne 
223 223 Télex 34222 preci ch 

Socles IC: 6 à 40 contacts avec picots 
à souder ou Wire-Wrap, étamés ou dorés. 
Ressort de contact Cu -Be doré à quatre 
languettes courtes. Isolant Polysul fone 
UL SE 1, - 6 5 à + 150°C, résistant à la 
soudure à la vague. Vibration 20 g, choc 
150 g, durée de vie 1000 manoeuvres 
avec max. 7 mOhms de résistance de 
contact. 
Barrettes de contact: 20 ou 32 pôles, i so-
lant cassable à la longueur désirée. 
Contacts seuls: l ivrables sur demande, 
6 versions dif férentes. 
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1 " * / .f6*«[:-:'**-

er Constructeur mondial d'alimentations stabilisées 

E L E C T R O N I Q U E B.P. 77 - 91403 Orsay Cedex Tél. 012.14.87 - Télex 691 617 F. Veeclam 

Alimentations stabilisées 
Semi-conducteurs de régulation 

^ d^repytation wpidiale 



All you need 
is one finger! 

f E S E I i C O s u p p l i e s t h e r e s t . . . 

The Touch-But ton Control System 

makes you able to call and control all the functions 

you wish - from one single console. 

Connectors with CERAMIC insulating material 
resistant to radiation and to high temperatures 

The Touch-Panel used for central 
control of the SPS-accelerator at CERN. 

Touch-Button CAMAC 

• • • • 
• • • • 
• • • • 
• • • • 

Touch 
Button 

Interface 

Touch-Button Control System, diagram. The Display Controller 
CAMAC module. 

NESELCO manufactures and supplies: 

Touch-Button 

Touch-sensitive-transparent-screen with 16 

buttons, to be placed on the front of a 9" TV-

Monitor. 

Touch-Button Interface 

CAMAC module. 

Display Controller 

Microprocessor based CAMAC module. 

Display Memory 

for generating fuN graphics and character 

TV-monitor display with the high resolution of 

576 lines of 768 pixels each, CAMAC module. 

You can safely rely on us - and your own finger. 

Please contact us for additional information. 

S + D 1051 
19 PINS 

Connectors with ceramic insulat ing material 
are existing now in fo l lowing vers ions: 

— coaxial 
- coaxial for high voltage 
— biaxial 
- mul t ip le : 2, 3, 4, 5,10,19 and 48 pins 

CONTACT BLOCK 
48 PINS 

W , W 0 PISCHER 
CH - 1143 Apples 

Pat. pend. 

Téléphone (021) 77 3711 
Télex: 24 259 f isch - ch 

2, Haydnsve j • DK-2450 C o p e n h a g e n SV • D E N M A R K 
P h o n e : + 4 5 1 17 33 22 • T e l e x : 15622 • C a b l e s : N E S E L T R O N I C 

Is there water 
in dry air or gas? Now you can 
have the answer fast, exact 
and automatically. 

Nothing cou ld be simpler. 
1. Swi tch on. 
2. Place f ingert ip over out let 

3. Chamber head r ises. 
4. Read dial. 

No more Thermometers -

Graphs - Pumping -

cool ing - recoa t ing or 

mathematical gymnastics. 

The Shaw Automatic Dewpoint Meter 

Look at these unique 
features: Bat tery check 
s w i t c h - d i a l readings on air 
or gas i r respect ive of f low 
r a t e - Automat ic dry down 
and cal ibrat ion - P o r t a b l e -
Government tes ted for safe 
use in hazardous areas. 

G*Pelectronic L t d 

Bemerstrasse 1 8 2 
C H 8 0 6 4 Z u r i c h / S w i t z e r l a n d 

Tel.: 0 1 / 6 4 3 2 3 1 P . Euler 
6 4 4 5 5 5 

Telex: C H 5 4 8 0 6 GPEL 
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the only semiconductor detectors 
"made in europe" : ours of course. 

This five-detector 7-polarimeter 
is a typical product of Enertec's 
state-of-the-art technology in the 
field of semiconductor detection 
equipment. 
Over ten years of experience have 
made us the leaders in Europe in 
nuclear radiation measurement 
technology. 
For example, Enertec is the only 

european firm to offer a complete 
range of semiconductor detectors. 
For X and 7-ray measurement : 
GeHP, Ge(Li), Si(Li), Si, CdTe, Hgl 2 . 
And for charged particle 
measurement: surface-barrier Si, 
Si(Li),GeHP. 
Enertec's range of spectrometry 
measurement systems is also just 
as complete: 

- NIM and CAMAC standard 
electronics; 
- multichannel analyzers: 
Cosynus 60, microprogrammed 
Cosynus 600, programmable 
Cosynus 660. 
Enertec : the european specialist 
in nuclear instrumentation. 

ENERTEC 

Schlumberger 
ENERTEC 

NUCLEAR INSTRUMENTATION BRANCH 
1, RUE NIEUPORT, P.O. BOX 54 

78140 VELIZY-VILLACOUBLAY, FRANCE 
TEL. (1) 9 4 6 . 9 6 . 5 0 - TELEX 698.201 F 



Un groupe de niveau européen 
dans 
la prestation de services 
Nettoyage industriel 
Nettoyage d'ateliers, bureaux, laboratoires, cliniques 

Hygiène, désinfection, désinsectisation, dératisation 

Manutentions 

Office nouveau du nettoyage ON ET 
13008-MARSEILLE 
75-PARIS 
GENÈVE 
74-ANNECY 
01-SAINT-GENIS 

12 bis, boulevard Pèbre 
4 et 6, rue du Buisson - Saint-Louis - Xe 

55/57, rue Prévost-Martin 
6, avenue de Mandallaz 
Route de Gex - zi BP 25 

tél. (91) 762850 
tél. (1) 607 9484 
tél. (022) 20 6848 
tél. (50) 514641 
tél. (50) 419133 

Fournisseur du CERN à Genève, du CEA à Marcoule, Pierrelatte, Cadarache, 
La Hague, de l'ONU et de l'UlT à Genève. 

Very High Voltage 
PULSE TRANSFORMERS 
Pearson Electronics, Inc. specializes in design and 
manufacture of very-high voltage, high-power 
pulse transformers. Typical pulse transformers 
manufactured by Pearson Electronics, Inc. range 
in output voltage from 90 kV to 600 kV. 
Other Pearson pulse-modulator components in
clude precision current transformers and voltage 
dividers. Inquiries in regard to your specific 
application and requirements are welcomed. 

P E A R S O N E L E C T R O N I C S , I N C . 
4007 TRANSPORT ST. / PALO ALTO, CA 94303 

TELEPHONE (415) 494-6444 / TELEX 171 412 

Cost per insertion (Swiss Francs) 

Space 
(page) 

Actual size (mm) 
width by height 

Space 
(page) 

Actual size (mm) 
width by height 1 5 10 

insertion insertions insertions 

184 x 267 1300 1200 1100 

184 x 130 
88 x 267 

700 650 600 

7« 88 x 130 380 350 320 

Advertisements in CERN COURIER 
All advertisements are published in both English and French 
editions. Second language versions accepted wi thout extra 
charge. 

Supplement for 
one colour 1 2 0 0 SwF 

1450 SwF 
2 0 5 0 SwF 
1 st of month of cover date 

Covers : 
Cover 3 (one colour) 
Cover 4 » » 
Publication date 
Closing date for 
positive fi lms and copy 1 st of month preceding cover date 

The cost of making f i lms and of t rans
lation for advert isements are charged 
in addit ion 

Screen (offset) 60 or 54 Swiss ( 1 50 English) 
Advert isements cancelled after 1st 
prec. month cover date wil l be invoiced 

Advertising space is l imited to 50% of contents and insertions 
are selected on a strict f i rst-come first-served basis. 

All enquiries to : 

M i c h e l i n e F A L C I O L A / CERN COURIER - CERN 
1 2 1 1 G e n e v a 2 3 S w i t z e r l a n d 
T e l . ( 0 2 2 ) 8 3 4 1 0 3 T e l e x 2 3 6 9 8 
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Photo: The «Red Tower» central time source 
in the City of Solothurn, Switzerland. 
Completed in 1411. 

LOI 

Over 500 years of Swiss 
time-keeping know-how 

— /low available in Camac format! 

The single Camac width Clock and Calendar module Type 1413 contains 
a battery-buffered crystal-controlled autonomous clock and electronic 
calendar offering total immunity to power loss conditions. Time and 
date can be read via the Camac dataway and visually at the front panel. 

This new-generation time keeper enables you to: 

• Label your system records with the current day, month, 
year and time accurate to 1 io second 

• Log power failures and alarms 

• Measure the duration of power failures 

• Power-down your system without losing your absolute 
time reference 

Save all that software overhead 
normally associated with the 
real time clock in your computer. 

POSTFACH, CH-4501 SOLOTHURN/SWITZERLAND TEL: 065 • 311131, TELEX: 34228 

Integrated 

AMPLIFIER/ 
DISCRIMINATOR 
Tube Socket Assembly 

• TTL COMPATIBLE 
OUTPUT 

• COMPATIBLE WITH ALL 
PFR PMT CHAMBERS 

• TWO VERSIONS: 
ADS-001: 100 KHZ 

maximum count rate 
ADS-120: 12 MHZ 

maximum count rate 

ADS-001 is 
compatible with the 
Products for Research 
Model CT-100 Digital Counter-Timer. 

Call or write for complete engineering and 
performance information plus price and delivery. 

PRODUCTS FOR RESEARCH,INC. 
88 HOLTEN STREET 
DANVERS, MA 01923 • (617) 774-3250 

Flowmeters 

Calibrated and non-
calibrated instruments for 
liquids and gas 

Available from our stock 
in Zurich 

H e r a e u s 
Quartz glass 

type 1100 

lenses, mirrors, 
cuvettes, hatches, 
disks, prisms, 
rods, tubes 

Triple pr ism in isotopic and homogeneous 
SUPRASIL qual i ty, deposi ted on the m o o n in 
a retro-ref lector-system as part of the 
Apo l lo program. 

Ask for further information 

formerly Wismer AG 

Oerlikonerstrasse 88 
Tel. 0 1 / 4 6 40 40 
8057 Zurich 
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a wide range of frequencies 6kHz -50MHz and power 
1 -300 kW 

available for 
melting 

We build the generator 
you need. 
For more information 
please write or phone to 

evaporation epitaxy 
crystal growing RF-Sputtering 

FRITZ HUTTINGER GmbH 
Po. Box 727, D 7800 FREIBURG 
W. GERMANY 
Tel. (0761) 8 2 0 5 1 , Tlx 0772 862 

hybrid circuits fast from I.RM 

lODUSTRIPl POLITECniCR m e R o o r i A i e SPA 

ELETTRONICA - T E L E C O M U N I C A Z I O N I 

D IREZIONE E S T A B I L I M E N T O V IA R E T T I F I L O A L BRAVO 9 0 - 9 2 - 8 0 0 2 2 A R Z A N O (NA)3«8 7 1 0 5 1 8 - ^ 0 8 1 / 7 3 1 2 0 3 3 PBX~ ITALY 
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Stesalit resolves your 
individual problems 
in fiberglass and carbon fiber 
construction 
— for science 
and advanced technic. 

Frames for 
proportional chambers 
spark chambers 
drift chambers 
coasting boxes for Cerenkov counters. 
Parts and profile material 
of all types, also in combination 
wi th carbon fiber. 
Upon request parts 
can also be laminated 
wi th copper or aluminium foi l . 

Stesalit AG 
Kunststoffwerk 
CH-4249 Zullwil SO 
Telefon 061-800601 
Telex 63182 0 3 . 0 0 3 
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• Hochreine Gase 

• Gasgemische, 
Eich- und Prufgase 

a 
• Tiefkalte Fliissiggase 
• Druckreduzierventile 

• Zentrale  
Gasversorgungsanlagen 

• Tieftemperaturmaterial 

• gaz de haute pureté 

• mélanges de gaz,  
gaz étalons 

• fluides cryogéniques 

• manodétendeurs 

• installations centrales  
de distribution de gaz 

• matériels cryogéniques 

v e r s o r g u n g i n d e r F o r s c h u n g 
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