


A NEW LEVEL OF VACUUM QUALITY 
...the new TURBOVAC 340 M with 

magnetic bearings 

In 1975, LEYBOLD introduced the world's 
first turbomolecular pump with magnetic 
bearings. 
New fields of application in research, de
velopment and industry have now 
prompted further development of this 
pump concept. 
The result: The TURBOVAC 340 M. A reli
able turbomolecular pump with multiple 
advantages: 
• maintenance-free • any mounting posi
tion • highly compact • highly versat i l Q 

• completely hydrocarbon-free • la 
vibration, low-noise • attractive price 
Interested? 
Give us a call. We'd be happy to provide a 
consultation: 
(0221) 347-1442 /1242 

• LEYBOLD AG 
Bonner Strasse 498 
D-5000 Cologne 51 

• LEYBOLD AG 
Leutschenbachstrasse 55 
CH-8050 Zurich 

Innovative Vacuum Technology A Degussa Company 







Up With The 
Knowledge Explosion 

If you've been searching 
through printed sources for 
the physics information you 
need, you know how time 
consuming that can be. By 
searching online at your per
sonal computer with STN 
International® you quickly 
obtain comprehensive, up-to-
date information about high 
energy physics with these 
databases: 

• PHYSICS BRIEFS—pro
duced by FIZ Karlsruhe 

• INSPEC—from the Institu
tion of Electrical Engineers 

• COMPENDEX-corre-
sponds to the Engineering 
Index Monthly 

• ENERGY—produced by the 
U.S. Department of Energy 

• JICST-E—from the Japan 
Information Center of 
Science and Technology 

• CHEMICAL ABSTRACTS-
by Chemical Abstracts Ser
vice, a division of the 
American Chemical Society 

These files cbqtqih millions 
of bibliographic references 
covering the worldwide 
literature on all aspects of 
physics, engineering; mathe
matics, and energy. You II be 
able to access online informd-
tion about: 

• Complex particle detectors 

• Superconductor super
colliders 

• Agencies that are funding 
research in high energy 
collider physics 

HAIV-A v. 
Th#<dttr*ibutes of jquarks\ \ 
The physics of wefqk inter\ 
qctiah^ \ \ \ \ 

• Decay of ^eak bosons \ 

These files are available 
through STN International® 
Send for your information 
packet today! 

STN International® is opera ted in Europe by 

FIZ Karlsruhe; in Japan , by JICST (the Japan 

Informat ion Center of Science and 

Technology) ; and in N o r t h A m e r i c a , by 

Chemical Abstracts Service, a division of the 

Amer ican Chemical Society. 

• Yes, I want to learn more about STN for 
online high energy physics information! 
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Mail to : Chemical Abstracts Service 
Marketing Dept. 3 5 6 8 9 
P.O. Box 3012 
Columbus, O H 43210 U.S.A. 
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Information Network 
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MARKETING DEPARTMENT HIGH TECH 

LeCroy is a leader in high speed electronic 
measurement and data acquisition systems 
for scientific and industrial applications. Our 
Geneva division has gained worldwide 
reputation for designing, manufacturing and 
marketing high performance digital 
oscilloscopes. 

To maintain our high standards of quality 
in a rapidly expanding market, our Marketing 
Department offers the following challenging 
positions: 

* P R O D U C T M A N A G E R 
Degree in electronic engineering or science, 
experience in sales and marketing 
and fluency in English and French 

* A P P L I C A T I O N E N G I N E E R 
Solid background in analog and digital 
electronics, experience in sales, and fluency 
in English and French 

" T E C H N I C A L W R I T E R 
Engineering degree in electronics or science, 
minimum of three to five years experience 
in writing English technical documents, and 
fluency in French. 

Please contact our Personnel Department. 
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Stanford Lepton-Photon Symposium 

W i t h CERN's n e w LEP e l e c t r o n -

p o s i t r o n col l ider p o i s e d t o m a k e its 

phys ics d e b u t ( S e p t e m b e r , page 1), 

t he phys i cs at the 1 4 t h Inter

nat ional S y m p o s i u m o n L e p t o n and 

P h o t o n In te rac t ions , held at S t a n 

f o r d f r o m 7 - 1 2 A u g u s t , f e a t u r e d a 

r ipple o f n e w resul ts o n t h e Z and 

W b o s o n s , the carr iers o f r e s p e c t 

ively the electr ical ly neutra l and 

:harged c o m p o n e n t s o f t he w e a k 

nuclear f o r c e . 

T h e s e n e w W and Z resu l t s , 

c o m b i n e d w i t h re f ined m e a s u r e 

m e n t s in o the r s e c t o r s , have inter

es t ing imp l i ca t ions f o r e x p e c t e d 

bu t as ye t unseen par t i c les , n o t a b l y 

the s ix th ( ' top ' ) quark . 

The M a r k II d e t e c t o r at S t a n 

f o r d ' s SLC linear col l ider has m a d e 

i ts initial scan o f the Z , t h e f i rs t 

t i m e th is part ic le has been seen in 

e l e c t r o n - p o s i t r o n ann ih i la t ions 

( S e p t e m b e r , page 12) . By the t i m e 

o f the S t a n f o r d m e e t i n g , M a r k l l ' s 

samp le o f 1 0 6 Z e v e n t s had 

c l i m b e d t o 2 3 3 , and Gary Fe ldman 

r e p o r t e d a m a s s c e n t r e d a r o u n d 

9 1 . 1 7 GeV and a w i d t h o f 1.95 

e V , g iv ing an upper l imi t f o r the 

poss ib le n u m b e r o f d i f fe ren t t y p e s 

o f neut r ino as 4 . 4 and a value as 

l o w as 3 ± 0 . 9 . In o t h e r w o r d s , 

the re is v e r y l i t t le r o o m f o r m o r e 

t y p e s o f neu t r ino in Nature o t h e r 

than the th ree cur ren t l y k n o w n -

e l e c t r o n - , m u o n - , and t a u - t y p e . 

H o w e v e r the l imit st i l l g i ves a bi t o f 

add i t iona l neu t r ino e l b o w r o o m and 

it w i l l t ake a lot o f Zs b e f o r e a 

f o u r t h t y p e o f neu t r ino can be ru led 

ou t . (The M a r k II l imit has been 

s u b s e q u e n t l y t i g h t e n e d - m o r e 

n e w s nex t m o n t h . ) 

Unt i l t he arr ival o f t h e SLC, all d i 

rect W and Z i n f o r m a t i o n had 

A scan of the Z particle, the electrically neu

tral carrier of the weak nuclear force, as 

seen by the Mark II detector working at the 

SLC Stanford Linear Collider. The curve is a 

'Standard Model Fit', using five quarks, 

three charged leptons and three neutrinos. 

c o m e f r o m the b ig e x p e r i m e n t s at 

t he p r o t o n - a n t i p r o t o n co l l iders at 

CERN and Fermi lab. (The par t ic les 

w e r e d i s c o v e r e d at the CERN c o l 

l ider in 1 9 8 3 . ) Here, the W s and Zs 

are f i nge rp r i n ted t h r o u g h d e c a y s 

p r o d u c i n g easi ly ident i f iable l e p t o n s 

(e lec t rons and m u o n s ) . The i r d e 

cays in to s t r o n g l y in terac t ing pa r t i 

c les (hadrons) are d i f f icu l t t o s e p a 

rate f r o m the m a i n s t r e a m p r o t o n -

a n t i p r o t o n co l l is ion p r o d u c t s . H o w 

ever t h e s e hadron ic d e c a y s in f ac t 

d o m i n a t e the M a r k II Z s a m p l e . 

A l a n W e i n s t e i n o f Cal tech s h o w e d 

h o w th is p r o v i d e s a n e w w i n d o w 

o n under ly ing quark m e c h a n i s m s . 

Clearly th is wi l l be a fea tu re o f t he 

phys i cs e m e r g i n g over the nex t 

f e w m o n t h s . 

The M a r k II Z samp le s h o w s a 

bi t o f sca t te r a m o n g the th ree lep

t o n channels (e lec t ron , m u o n and 

tau) . For ins tance 15 tau pairs are 

seen w h e n on ly abou t half th is 

Stanford Lepton-Hhoton Symposium sum-

marizer Frank Sciulli of Columbia looked for

ward to an 'era of discovery' in the 1990s. 
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A good fix on the Z particle by the Mark II 

detector at Stanford's SLC linear collider 

was reported by Gary Feldman. 

n u m b e r are e x p e c t e d , bu t th is is 

be ing p layed d o w n . 

W i t h b ig da ta s a m p l e s f r o m the i r 

recent l eng thy runs ( S e p t e m b e r , 

page 13) , i m p r o v e d Z m e a s u r e 

m e n t s c a m e f r o m the U A 2 ( A n t h o 

ny W e i d b e r g , CERN) and CDF ( M y 

ron C a m p b e l l , Chicago) exper i 

m e n t s at CERN and Fermi lab 

pspec t ive ly . W i t h 1 3 2 d e c a y s in to 

nuon pairs and 6 4 in to e l e c t r o n s , 

t h e lat ter had a l ready r e p o r t e d a Z 

m a s s o f 9 0 . 9 ± 0 . 3 G e V . A t S t a n 

f o r d , U A 2 gave a Z m a s s o f 9 0 . 5 

± 0 . 5 f r o m an 8 5 - e v e n t s a m p l e . 

T h e s e va lues c o m p l e m e n t t h e n e w 

f ix f r o m SLC. 

H o w e v e r these p r o t o n - a n t i p r o -

t o n col l ider e x p e r i m e n t s a lso h o m e 

in on the W , the e lect r ica l ly 

cha rged par tner o f t he Z , p r o d u c e d 

in pairs in par t ic le -ant ipar t ic le ann i 

h i la t ions. A l t h o u g h the W is s l igh t ly 

l ighter t han the Z , W pai rs are o u t 

o f reach o f SLC and LEP, at least 

f o r the t i m e be ing . N e w W m a s s 

va lues a n n o u n c e d at S t a n f o r d w e r e 

8 0 . 0 ± 0 . 4 f r o m 1 1 8 5 U A 2 ev 

en ts and 8 0 . 2 ± 0 . 2 f r o m CDF ev -

its w i t h e lec t rons . Resul ts f r o m 

t h e CDF m u o n s a m p l e s h o u l d f o l 

l o w s o o n . 

Unt i l LEP's ene rgy is b o o s t e d , 

p r o t o n - a n t i p r o t o n s tud ies have a 

m o n o p o l y o n the W , and n e w 

m e a s u r e m e n t s wi l l p r o v i d e a usefu l 

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

t i o n . 

W i t h jus t th ree t y p e s o f neu t r ino 

l ook ing increas ing ly p r o b a b l e , an 

under ly ing phys i cs p ic ture o f six 

t y p e s o f quark g r o u p e d p a i r w i s e 

in to th ree ' g e n e r a t i o n s ' c o n t i n u e s 

t o sell w e l l . Part ic les con ta in ing f i ve 

t y p e s o f quark are k n o w n , and ex

p e r i m e n t s at the T R I S T A N elec

t r o n - p o s i t r o n col l ider at t h e J a p a 

nese KEK L a b o r a t o r y (Ak ih i ro M a k i , 

KEK), a l though n o t see ing the s i x th 

( ' top ' ) quark at co l l is ion energ ies 

exceed ing 6 0 G e V , s u g g e s t t ha t 

the f i f th ( 'beauty ' -b ) quark behaves 

like one o f a pair. 

Once t h o u g h t t o be jus t r o u n d 

t h e co rne r , the t o p quark s t u b b o r n 

ly re fuses t o c o m e out in to the 

o p e n . S t r ic t l imi ts f r o m CDF (Pekka 

S ine rvo , Pennsylvania) pu t it a b o v e 

8 0 G e V , h o w e v e r c o n s i s t e n c y ar

g u m e n t s us ing the n e w Z m a s s v a 

lues t o g e t h e r w i t h data f r o m p rec i 

s ion s tud ies o f neut r ino sca t te r ing 

(resul ts r e p o r t e d by Jaap Panman 

o f CERN) and o the r e l e c t r o w e a k in 

pu t n o w s u g g e s t tha t the t o p quark 

cou ld be cons ide rab ly heavier t han 

1 0 0 G e V . 'Th is is dep ress ing n e w s 

if it is t a k e n ser ious ly ' , c o m m e n t e d 

Con fe rence summar ize r Frank Sc iu l -

li o f C o l u m b i a , in t imat ing tha t s o m e 

ca lcu la t ions and p red ic t i ons m i g h t 

need t o be overhau led t o take ac

c o u n t o f a h e a v y w e i g h t quark . 

Hadron p r o d u c t i o n levels at 

T R I S T A N s h o w a s l ight surge 

a round 6 0 G e V , and th is had o n c e 

been a ta lk ing po in t . T h o u g h t s o f 

an early t o p have n o w been d is 

pe l led , e v e n t h o u g h the surge is 

st i l l t he re . 

H o w e v e r the t o p quark is be ing 

squeezed f r o m all s ides . Guido A l -

tarel l i o f CERN exp la ined h o w an 

upper l imi t o f a round 2 0 0 GeV f o r 

t h e m iss ing quark c o m e s f r o m tak 

ing a c c o u n t o f the subt le radiat ive 

c o r r e c t i o n s t o e l e c t r o w e a k e f f e c t s . 

C o m b i n e d w i t h prec is ion e lec t ro 

w e a k m e a s u r e m e n t s , th is c r a m p s 

t h e space remain ing fo r the t o p 

quark . 

Lepton sector 

A t S t a n f o r d , lep ton (weak ly in 

te rac t i ng part ic le) p roper t i es w e r e 

c o v e r e d b y M a r t y Perl o f S L A C , 

w h o had n e w s o f f resh l imi ts o n 

the m a s s o f the e l e c t r o n - t y p e n e u 

t r i no f r o m e x p e r i m e n t s at Los A l a 

m o s (less than 1 3 . 4 e lec t ron vo l t s ) 

and f r o m T o k y o ' s Ins t i tu te f o r N u 

clear S t u d y (less than 11 eV) . A c 

c o r d i n g t o s o m e o b s e r v e r s , t h e s e 

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

t h e abso l u te l imit w i t h w h i c h the 

neu t r ino m a s s can be m e a s u r e d d i 

rec t ly . 

The re are sti l l n o t e n o u g h neu t r i 

n o s seen c o m i n g f r o m the sun (the 

' so la r neu t r ino p r o b l e m ' ) . Th is 

l o n g - s t a n d i n g e n i g m a had s h o w n 

s igns last year o f reso lv ing i tsel f , 

w i t h b u r s t s o f ac t i v i t y r e p o r t e d 

f r o m n e w solar neu t r ino measu re 

m e n t s at b o t h the J a p a n e s e K a m i o -

kande u n d e r g r o u n d d e t e c t o r and 

f r o m the c lass ic s t u d y led by Ray 

Dav ies o f B r o o k h a v e n (Oc tober 

1 9 8 8 , page 2 ) . H o w e v e r th is year 

t h e K a m i o k a n d e neut r ino levels t ie 

in w i t h t h e p rev ious en igmat ic lev

e ls . Fur ther so lar neu t r ino i n f o r m a 

t i o n w i l l c o m e f r o m a n e w genera 

t i o n o f e x p e r i m e n t s be ing p repa red 

us ing spec ia l d e t e c t o r mater ia ls . 
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A talking point. CP violation parameter (ver

tical axis) as measured by the NA31 experi

ment at CERN and the E731 experiment at 

Fermilab (preliminary result only), compared 

with the theoretically expected value, which 

depends on the mass of the so-far unseen 

sixth ('top') quark. 

Sing ly -charged par t ic le d e c a y 

m o d e s o f the heavy tau l e p t o n are 

n o t seen qu i te as f r e q u e n t l y as ex

p e c t e d , bu t Perl s p e c u l a t e d as t o 

h o w th is 'G i lman a n o m a l y ' m i g h t 

be f i xed up. In l ook ing t o bui ld up 

an accura te p ic ture o f t he t a u , Perl 

under l ined the need f o r a 

t a u / c h a r m f a c t o r y t o m a s s p r o d u c e 

th is rare part ic le ( J u l y / A u g u s t , 

page 2 9 ) . 

T w e n t y - f i v e years a f ter t h e d i s 

c o v e r y o f the subt le v io la t ion in 

neutra l kaon d e c a y s o f t he c o m 

b ined 'CP ' s y m m e t r y o f par t ic le -

ant ipar t ic le s w i t c h i n g and le f t - r igh t 

reversa l , the or ig in o f th is e f fec t re

ma ins a m y s t e r y , and n e w 

m e a s u r e m e n t s o f add i t iona l CP-v io

la t ion p a r a m e t e r s are n e e d e d t o 

p r o v i d e f resh ins igh ts . 

Last year , the N A 3 1 e x p e r i m e n t 

at CERN r e p o r t e d a n e w slant on 

CP v io la t ion ( J u l y / A u g u s t 1 9 8 8 , 

page 7) , w i t h the decays o f s h o r t 

l ived and long- l i ved neutral kaons 

in to cha rged and neutral p ion pairs 

s h o w i n g a smal l but s ign i f icant 

b ias. Th is resul t w a s re i tera ted at 

S t a n f o r d by Daniel Fournier o f Or-

say , h o w e v e r the E 7 3 1 s t u d y at 

Fermi lab, r e p o r t e d by Bruce W i n -

s te in o f Ch icago , sees a m u c h 

smal ler e f fec t in a pre l iminary s a m 

ple o f 2 0 per cent o f the da ta c o l 

lec ted in a recent long run . The 

da ta shou ld be c o m p l e t e l y ana lysed 

nex t year . In the m e a n t i m e N A 3 1 is 

a lso ana lys ing n e w data and is 

busy co l lec t ing even m o r e w i t h 

CERN's SPS p r o t o n s y n c h r o t r o n 

runn ing f o r f i xed - ta rge t exper i 

m e n t s in parallel w i t h f eed ing elec

t r o n s and p o s i t r o n s t o LEP. S u m -

mar izer Sciull i w a s unfazed by the 

apparen t d i s a g r e e m e n t , but p o i n t e d 

ou t the imp l i ca t ions fo r the m a s s o f 

t h e t o p quark . 

In in te r -quark t r a n s f o r m a t i o n s , 

A R G U S at t h e DORIS r ing at the 

G e r m a n DESY L a b o r a t o r y in H a m 

burg (Michael Dan i lov , M o s c o w ) 

and CLEO at Corne l l ' s CESR ring 

(David Kreinick) cou ld b o t h repor t 

t ha t in analys is o f B m e s o n d e c a y s 

(conta in ing t h e b quark) a round the 

b r o a d (4S) upSi lon resonance , the 

level o f t r a n s f o r m a t i o n s o f b quark 

t o l ight ( 'up') qua rks w a s a b o u t ter 

per cen t t ha t o f beau ty t o c h a r m . 

Th is is the level needed t o a c c o m 

m o d a t e CP v io la t ion in a s ix -quark 

p ic tu re . Severa l years ago an initial 

A R G U S m e a s u r e m e n t had seen an 

a n o m a l o u s l y large e f fec t . 

Like the neutra l k a o n s , the neu-

Stanford 
Symposium 

In keeping with the tradition 

of the Lepton-Photon Sympo

sia, the Stanford meeting in

cluded only plenary sessions, 

making for simpler coverage 

but with a single speaker on 

each topic there is an ever-

present risk of overindulgent 

subjectivity. 

In addition to a solid scien

tific content and good partici

pation, the imagination of the 

Stanford organizers resulted 

in a number of innovations, 

including TV retransmission 

of talks to a nearby room 

with lots of desk space and a 

zoom lens making over

crowded transparencies ea

sier to follow. A boon for 

avid notetakers. 

The Symposium dinner in 

the Monterey Aquarium is 

beyond the scope of this re

port, but was an experience 

few delegates will forget. 
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Confined sprays ('jets') of hadrons at the 
CDF detector working at the Fermilab Teva-
tron proton-antiproton collider extend out to 
transverse energies of 400 GeV. 

t ra l B m e s o n s are e x p e c t e d t o m ix , 

and A R G U S and CLEO see c o m p a 

t ib le s ignals f o r B m e s o n s c o n t a i n 

ing the l ight ' d o w n ' quark . T h e 

U A 1 e x p e r i m e n t at CERN's p r o t o n -

a n t i p r o t o n col l ider h o m e s in o n B 

m ix ing by c o m p a r i n g levels o f l ike-

and unl ike-s ign cha rged m u o n 

pai rs . A t t hese energ ies , B m e s o n s 

con ta in ing s t range quarks can a lso 

be i n t e r c e p t e d , and w i t h a lot m o r e 

da ta n o w avai lable, Kars ten Egger t 

(CERN) r e v i e w e d the ev idence f o r B 

m ix ing in the s t range-quark s e c t o r . 

Last year , the analys is o f quark 

in te rac t ions had been c o n f u s e d by 

d i f fe rences in the quark s t ruc tu re o f 

p r o t o n s (s t ruc ture func t i ons ) as 

m e a s u r e d in d i f fe ren t e x p e r i m e n t s 

at CERN us ing m u o n b e a m s and a 

h y d r o g e n ta rge t . Th is year , a re-

analys is at S t a n f o r d (SLAC) o f ex

is t ing data f r o m e lec t ron b e a m ex

p e r i m e n t s has he lped t o reso lve 

the c o n f u s i o n . A c c o r d i n g t o J o e l 

Fel tesse o f Sac lay, the s t ruc tu re 

f u n c t i o n m e a s u r e m e n t s f r o m d i f fer 

ent e x p e r i m e n t s are n o w c o m p a t i 

b le , and l o o k e d a f e w years in to 

the fu tu re t o n e w s t ruc tu re f u n c t i o n 

m e a s u r e m e n t s at the HERA elec

t r o n - p r o t o n col l ider n o w near ing 

c o m p l e t i o n at DESY, o p e n i n g up 

n e w k inemat ica l areas. 

A n o t h e r s t ruc tu re f u n c t i o n re

su l t , in i t ia ted by s p i n - d e p e n d e n t in 

v e s t i g a t i o n s by the European M u o n 

Co l labo ra t ion , t h r o w s n e w l ight on 

h o w the sp in o f the p r o t o n is car

r ied by its c o n s t i t u e n t quarks (June 

1 9 8 8 , page 9 ) , w i t h apparen t l y lit

t le sp in be ing carr ied by the va l 

ence quarks . Graham Ross o f Ox

f o r d l o o k e d in to th is p r o b l e m , bu t 

d id n o t th ink tha t it impl ied the i m 

med ia te d o w n f a l l o f quark -g luon 

f ie ld t h e o r y (quan tum c h r o m o d y -

namics - QCD) . 

Impress ive ev idence fo r QCD is 

n o w c o n t a i n e d in the spec t ra o f 

sha rp l y -de f ined s h o w e r s ( ' jets ') o f 

p r o d u c e d h a d r o n s , w h i c h f o r the 

CDF e x p e r i m e n t e x t e n d ou t t o 4 5 0 

GeV o f t r a n s v e r s e m o m e n t u m . 

New machines 

Had his ta lk been schedu led jus t 

a f e w d a y s later, Fr iedr ich Dydak o f 

CERN w o u l d have been able t o i l 

lus t ra te his LEP p r o g r e s s repor t 

w i t h s o m e e x a m p l e s o f LEP Zs 

( S e p t e m b e r , page 1). M a s s p r o d u c 

t i o n o f Zs at LEP shou ld ge t under

w a y later th is year . 

N e w s o f init ial o p e r a t i o n o f 

ano the r e l e c t r o n - p o s i t r o n col l ider 

c a m e f r o m Y e M i n g h a n o f Bei j ing. 

T h e 2 4 0 - m e t r e BEPC r ing at the 

Chinese Ins t i tu te o f High Energy 

Phys ics is w e l l o n i ts w a y t o a t ta in 

ing i ts i n tended co l l is ion ra te , hav

ing e x c e e d e d luminos i t ies o f 1 0 3 0 

per s q c m per s , and Y e w a s o p 

t im is t i c tha t 1 0 3 1 cou ld be sur

p a s s e d . T h e BES d e t e c t o r has 

s t a r t e d w o r k in t h e r ing , and al 

t h o u g h initial m a g n e t i c in ter ference 

b e t w e e n the r ing and the d e t e c t o r 

r e d u c e d the avai lable e lec t ron -pos i 

t r o n co l l is ion ra te , 5 0 , 0 0 0 J / p s i 

par t ic les have been r e c o n s t r u c t e d . 

L o o k i n g t o the e l e c t r o n - p o s i t r o n 

co l l ider f u t u r e , G u s t a v - A . V o s s o f 

DESY r e m i n d e d the aud ience o f 

o n g o i n g p lans tab led f o r LEP and 

SLC. W h i l e LEP wi l l push fo r in 

c reased energy us ing s u p e r c o n 

d u c t i n g rad io f requency cav i t ies and 

increased co l l i s ion rates us ing 

b e a m s e p a r a t o r s , SLC's plan in

c ludes increas ing the rate f r o m 6 0 

t o 1 2 0 Hz and b o o s t i n g the n u m 

ber o f b u n c h e s hand led . Th is cou ld 

increase l um inos i t y t e n f o l d ove r the 

p resen t 1.6 x 1 0 2 8 f igure . Polar ized 

b e a m s also f igure h igh o n the 

a g e n d a . Longer t e r m i n v e s t m e n t s 

in rebu i ld ing t h e d a m p i n g r ings and 

the f inal f o c u s c o u l d push the lumi -
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Gustav-A. Voss of DESY - 'most de

pressed' by the support for the R and D ef

fort for new machine ideas. 

(Photos Harvey Lynch) 

n o s i t y t o w a r d s 1 0 3 0 . 

V o s s w a s scept ica l o f ideas f o r 

an add i t iona l r ing , f o r e lec t rons and 

p o s i t r o n s , in the 8 4 - k i l o m e t r e t u n 

nel t o be bui l t in T e x a s f o r t h e US 

S u p e r c o n d u c t i n g Superco l l ider 

(SSC) p r o t o n - p r o t o n mach ine . A l 

t h o u g h benef i t ing f r o m a prebu i l t 

t u n n e l , such an e l e c t r o n - p o s i t r o n 

co l l ider w o u l d c o s t a lot o f m o n e y , 

cal l ing f o r i ts o w n d i s t r i b u t e d s u 

p e r c o n d u c t i n g acce le ra t ion s y s t e m , 

and w o u l d y ie ld on ly a m o d e s t 

m a r k u p on the ene rgy avai lable 

f r o m LEP. H o w e v e r a separa te e l 

e c t r o n r ing m i g h t be w o r t h l o o k i n g 

at t o p rov ide the SSC w i t h an e lec

t r o n - p r o t o n o p t i o n , c o m m e n t e d 

V o s s . 

L o o k i n g fu r the r a h e a d , V o s s 

d r e w a t t e n t i o n t o the d i f f i cu l t ies in 

o p e n i n g up a n e w e lec t ron energy 

d o m a i n . 'A l l t he exo t i c ideas o f t he 

pas t 2 0 years have e v a p o r a t e d ' , he 

d e c l a r e d , and a d m i t t e d t o fee l ing 

Conferencing 
Traditionally, the biennial 

(even-year) international 

'Rochester' particle physics 

meetings alternate in odd-

number years with the Lep-

ton-Photon Symposia, anoth

er IUPAP line, and the inter

national 'Europhysics' meet

ing organized by the European 

Physical Society. 

This year saw the Lepton-

Phot on Symposium held in 

Stanford from 6-13 August 

back-to-back with the Euro-

physics meeting in Madrid 

from 6-13 September (a re

port on the Madrid meeting 

will feature in a forthcoming 

' m o s t d e p r e s s e d ' by t h e lack o f 

cu r ren t research and d e v e l o p m e n t 

e f f o r t , apparen t l y l imi ted m o r e by 

f u n d i n g than by ideas. 

Conc lud ing his s u m m a r y , Sciull i 

h o p e d tha t the f inal decade o f the 

c e n t u r y w o u l d reveal t h e l im i ta t ions 

beh ind t o d a y ' s S tandard M o d e l . 

O m n i p o t e n t y e t s t u f f e d ful l o f u n 

k n o w n s tha t have t o be p l u g g e d in 

f r o m e x p e r i m e n t , the S t a n d a r d 

M o d e l can on ly be the c rus t o f 

s o m e t h i n g deeper . W i t h t h e t r a d i 

t iona l m ix o f part ic le phys i cs ' c o m -

issue). This double heading 

means that physicists have a 

choice of venue, but has led 

to some conflict of interests 

and a good deal of repetition. 

Next year's Rochester 

meeting will be held in Singa

pore from 2-8 August (details 

page 29), but as an experi

ment, 1991 will feature a 

single major meeting, to be 

held in Geneva from 23 July 

to 1 August. In contrast with 

the Lepton-Photon Sympo

sium tradition of plenary talks 

only, this meeting will also in

clude parallel sessions. 

p e t i t i o n , co l l abora t ion and c a m e r -

ade r ie ' , and w i t h m a n y n e w m a 

ch ines in t h e p ipe l ine , Sciull i l o o k e d 

f o r w a r d t o an 'era o f d i s c o v e r y ' . 

Of fish and physicists on Cannery Row - the 

Stanford Symposium programme included a 

memorable evening at the Monterey 

Aquarium 

(Photo Harvey Lynch) 
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A boost for KAON 

Earlier th is year , a r e p o r t by a s p e 

c ia l l y - fo rmed s u b c o m m i t t e e o f t he 

US Nuclear Sc ience A d v i s o r y C o m 

m i t t e e gave an i m p o r t a n t b o o s t t o 

the p r o p o s a l t o bu i ld a h igh in tens i 

t y par t ic le b e a m ' f a c t o r y ' at t h e Ca

nadian T R I U M F L a b o r a t o r y in V a n 

couve r . 

Last year , T R I U M F rece ived a t o -

|a l o f 11 mi l l ion Canadian do l la rs 

\ S e p t e m b e r 1 9 8 8 , page 1) f r o m 

the federa l g o v e r n m e n t in O t t a w a 

and f r o m the reg ional Br i t ish C o 

lumbia a d m i n i s t r a t i o n f o r a Pro jec t 

D e v e l o p m e n t S t u d y , w i t h a f inal re

p o r t e x p e c t e d t o w a r d s t h e e n d o f 

th is year . T h e h o p e is t o have t h e 

g reen l ight s o m e t i m e nex t year . Es

t i m a t e d c o s t is 5 7 1 mi l l ion Cana

dian do l la rs . 

In line w i t h cu r ren t t h i n k i n g o n 

par t ic le f ac to r i es t o exp lo re a n e w 

high p rec is ion p h y s i c s f r o n t i e r , 

K A O N a ims t o p r o v i d e a h igh i n ten 

s i t y ( 1 0 0 m i c r o a m p ) c o n t i n u o u s 

b e a m o f 3 0 GeV p r o t o n s f o r a 

w i d e range o f s e c o n d a r y b e a m s -

hence the a c r o n y m K A O N (Kaons , 

A n t i p r o t o n s , Other par t i c les , N e u -

Tinos). 

Us ing the ex is t ing T R I U M F 5 0 0 

M e V c y c l o t r o n as in jec to r , K A O N ' s 

special r e q u i r e m e n t s f o r h igh i n ten 

s i t y b e a m s call f o r par t ic les pass ing 

t h r o u g h a ser ies o f f i ve r ings , a l ter

nate ly d .c . s t o r a g e r ings and f a s t 

cyc l ing s y n c h r o t r o n s . 

In paral lel w i t h the K A O N p i lo t 

s t u d y , h igh energy p h y s i c s c o n 

t a c t s in the c o n t e x t o f t h e s e v e n -

na t ion ' s u m m i t ' g r o u p e n c o u r a g e d 

Canada t o seek in ternat iona l in ter

es t and c o m m i t m e n t t o t h e p ro jec t . 

T h e nat ional de lega t ion m a d e t h e 

r o u n d s o f t he cap i ta ls last year , 

o n e resul t be ing the f o r m a t i o n o f 

t he specia l US s u b c o m m i t t e e , 

cha i red by H e r m a n Feshbach o f 

M I T . 

A s w e l l as l ook ing at K A O N , t h e 

Feshbach s u b c o m m i t t e e a lso 

l o o k e d at o the r p lans f o r s imi lar 

phys i cs o p p o r t u n i t i e s at B r o o k h a v -

en and at Los A l a m o s . T h e r e p o r t 

sa id ' t he des ign o f the K A O N fac i l i 

t y w a s j u d g e d t o be c o n s e r v a 

t i ve . T h e r e appear t o be n o m a j o r 

des ign p r o b l e m s w h i c h w o u l d ser i 

ous ly i m p e d e c o n s t r u c t i o n .... T h e 

fac i l i ty w o u l d cer ta in ly " p r o v i d e t h e 

needed exper imen ta l capab i l i t y in 

th is area o f hadron ic p h y s i c s " . T h e 

T R I U M F L a b o r a t o r y w o u l d need t o 

Aerial view of the Canadian TRIUMF Labora

tory in Vancouver. 

a u g m e n t i ts s ta f f . . . . ' . 

T h e r e p o r t a lso under l ined 

K A O N ' s c o m p l e m e n t a r i t y t o o t h e r 

US nuclear p h y s i c s p ro jec t s - t h e 

CEBAF e lec t ron acce le ra to r under 

c o n s t r u c t i o n at N e w p o r t N e w s , V i r 

g in ia , a n d t h e p r o j e c t e d RHIC heavy 

ion co l l ider f o r t h e vacan t tunne l at 

B r o o k h a v e n . 

T h e p r o p o s e d US c o n t r i b u t i o n is 

7 5 mi l l ion US do l la rs o v e r the f i v e -

year c o n s t r u c t i o n pe r iod end ing in 
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A possible layout of the KAON particle fac

tory project at TRIUMF in Vancouver. The 

214-metre circumference Accumulator and 

Booster rings and the 1070-metre circum

ference Collector, Driver and Extender rings 

would be housed in two tunnels. 

1 9 9 5 . T h e exac t f o r m th is w o u l d 

t ake rema ins t o be s e e n , b u t in ter

nat iona l s u p p o r t f o r K A O N is s h a p 

ing up a long the l ines p i o n e e r e d f o r 

t h e HERA e l e c t r o n - p r o t o n co l l ider 

n o w near ing c o m p l e t i o n at t h e Ger

m a n DESY L a b o r a t o r y in H a m b u r g . 

For HERA, par tner na t ions c o n t r i 

b u t e d mach ine c o m p o n e n t s and 

k n o w - h o w in re turn f o r a share in 

the sc ient i f ic p r o g r a m m e . 

T R I U M F Di rec to r Erich V o g t ex

plains tha t the paral lels b e t w e e n 

K A O N and HERA run deeper , w i t h 

local au thor i t ies - Br i t ish C o l u m b i a 

and H a m b u r g respec t i ve ly - p lay ing 

an i m p o r t a n t ro le. 

A s we l l as the s t r o n g pos i t i ve 

reac t ion f r o m the U S , o t h e r na t ions 

are keen t o help K A O N ge t o f f t he 

g r o u n d . Canada w a s one o f the 

f i rs t na t ions t o o f fe r ass is tance f o r 

HERA, and the W e s t G e r m a n s 

c o u l d repay the c o u r t e s y . S u p p o r t 

is no t seen as be ing l im i ted t o the 

s e v e n - n a t i o n g r o u p and initial c o n 

t a c t s have a lso been m a d e fu r the r 

a f ie ld . 

T h e plan is f o r a th i rd o f K A O N 

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

Canada , h o w e v e r th is w o u l d n o t be 

re f lec ted in the expe r imen ta l p r o 

g r a m m e , w i t h t w o - t h i r d s o f t he 

sc ien t i s t s c o m i n g f r o m a b r o a d . In 

t h e m e a n t i m e the p ro jec t is be ing 

s t r o n g l y p u s h e d b o t h by p r o s p e c 

t i ve in ternat iona l pa r tne rs and b y 

the reg ional Br i t ish Co lumb ia g o v 

e r n m e n t , w h i c h w o u l d p r o v i d e c o n 

s t r u c t i o n f u n d s . 

T o help m o u l d the pa t te rn o f t h e 

sc ient i f ic p r o g r a m m e and t o s t i m u 

late in te res t , a ser ies o f K A O N p h y 

s ics w o r k s h o p s w a s a r ranged w i t h 

v e n u e s s o far in Canada , J a p a n , 

and W e s t G e r m a n y . T h e f inal 

m e e t i n g (on in tense h a d r o n 

s o u r c e s and a n t i p r o t o n phys ics ) is 

in T u r i n , I taly, in O c t o b e r . 

A l r e a d y th is e f f o r t has g e n e r a t e d 

w i d e s p r e a d user in te res t and has 

in f luenced the o n g o i n g des ign w o r k 

f o r the exper imen ta l hal ls, add ing 

r e q u i r e m e n t s f o r add i t iona l b e a m -

l ines. 

T h e exac t ing d e m a n d s f o r a par

t ic le f a c t o r y require the ex is t ing c y 

c l o t r o n t o be s u p p l e m e n t e d by f i ve 

r ings , label led A - E , in t w o t u n n e l s , 

w i t h the B and D r ings runn ing c o n 

t i n u o u s acce le ra t ion cyc les . 

T h e f i rs t o f t w o 2 1 4 - m e t r e r ings 

is t h e A c c u m u l a t o r , f ive t i m e s t h e 

size o f t h e c y c l o t r o n , t o take 4 4 0 

M e V p r o t o n s o b t a i n e d by s t r i pp ing 

t h e c y c l o t r o n ' s negat ive h y d r o g e n 

ions and s t a c k t h e m over 2 0 mi l l i 

s e c o n d pe r iods ready f o r in jec t ion 

in to the B o o s t e r , a 5 0 Hz rap id c y 

c l ing s y n c h r o t r o n tak ing p r o t o n s t o 

3 G e V . Nex t c o m e s the Co l lec to r , 

t h e f i rs t o f th ree 1 0 7 0 m e t r e r ings , 

t o take f i ve success ive B o o s t e r 

pu lses and ar range t h e m f o r t h e 10 

Hz rapid cyc l ing Dr iver , w h e r e the 

ene rgy is t a k e n t o the requi red 3 0 

G e V level . Finally the Ex tender 

s t re t che r r ing op t im izes the b e a m 

f o r s l o w e x t r a c t i o n . 

T h e K A O N rad io f requency s y s 

t e m has t o s u p p l y 3 M W o f b e a m 

p o w e r w i t h a f r e q u e n c y change as 

the ene rgy r ises f r o m 4 4 0 M e V t o 

3 0 G e V . By b reak ing the acce lera

t i o n in to t w o s t a g e s , 4 4 0 M e V t o 

3 G e V in t h e B o o s t e r and the re

ma inder in t h e Dr iver , m o s t o f t he 

f r e q u e n c y s w i n g happens in the 

B o o s t e r w h i l e m o s t o f t he p o w e r is 

supp l ied b y t h e Dr iver. In th is w a y 

t w o m a j o r rad io f requency t a s k s are 

s e p a r a t e d . 

T h e ex is t ing T R I U M F c y c l o t r o n 

w o r k s w i t h nega t i ve h y d r o g e n 

ions , s t r i p p e d f o r e x t r a c t i o n . For 

K A O N , t h e s e ions w o u l d need t o 

be e x t r a c t e d b e f o r e s t r i p p i n g , and 

the smal l e m i t t a n c e b e a m ' p a i n t e d ' 

o v e r t h e m u c h larger accep tance o f 

t h e A c c u m u l a t o r . Negat ive h y d r o 

gen ion e x t r a c t i o n f r o m the c y c l o 

t r o n d e m a n d s s o m e de f t rad io f re 

q u e n c y m a n o e u v e r s , and th is w o r k 

is w e l l in h a n d . 

A n initial p lan s a w f ive circular 
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Around the Laboratories 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The LEP control room. Seated is Albert Hof-

mann, who, with Steve Myers, is jointly res

ponsible for commissioning CERN's big new 

machine. 

(Photo CERN 61.8.89) 

CERN 
LEP progress 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

cu lous mach ine s tud ies and carefu l 

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

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

tron-positron collider, as seen by a synchro

tron light monitor. 

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

t e m s . 

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

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

Lithium lens 

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

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

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

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

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

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

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

pr l i th ium lens. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

a lithium antiproton lens, mounted concentri

cally inside a current pulse transformer, built 

for CERN at the Novosibirsk (USSR) Institute 

for Nuclear Physics. In tests, the lens ena

bled a record number of antiprotons from a 

single pulse of CERN's PS proton synchro

tron to be injected into the Antiproton Col

lector ring. 

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

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

f o r CERN. Because o f e d d y cur

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

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

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

c o l u m n . 

Peak pulse cur rent w a s 1.1 M A 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ing . 

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

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

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

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

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

t h e i n v e s t m e n t . 
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Installation of the new CLEO-II detector at 

the Cornell Electron Storage Ring (CESR). 

CORNELL 
Upgrade complete 

A recent m i l e s t o n e at CESR - the 

Cornel l E lec t ron S t o r a g e Ring -

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

CLEO-II d e t e c t o r , rep lac ing t h e 

or ig inal CLEO da t ing f r o m o p e r a t i o n 

in 1 9 7 9 . 

Like i ts p r e d e c e s s o r and m o s t 

o t h e r ma jo r d e t e c t o r s at e l e c t r o n -

p o s i t r o n co l l iders , t he n e w appar 

a tus is based on a s o l e n o i d m a g 

net ic f i e ld , w i t h dr i f t c h a m b e r s f o r 

c h a r g e d par t ic le t r a c k i n g . T h e s p e 

cial n e w fea tu re is a h igh reso lu t i on 

e l e c t r o m a g n e t i c ca lo r ime te r c o n 

s is t ing o f 7 8 0 0 b l o c k s o f sc in t i l la t 

ing c e s i u m iod ide . T h e s u p e r c o n 

d u c t i n g so leno id s u r r o u n d s t h e 

t r a c k i n g c h a m b e r s and t h e ca lo r i 

m e t e r at a radius o f 1.5 m and p r o 

v i d e s a f ie ld o f 1.5 T e s l a . Enc los ing 

the w h o l e d e t e c t o r is the m a g n e t 

re turn i ron , se rv ing a lso as a m u o n 

f i l ter . 

A l o n g w i t h L3 at CERN's LEP e l 

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

Crys ta l Barrel at CERN's LEAR l o w 

e n e r g y a n t i p r o t o n r ing , CLEO-II is 

o n e o f a n e w genera t ion o f m a g 

net ic d e t e c t o r s exp lo i t i ng the a d 

v a n t a g e s o f c rys ta l ca lo r ime t r y . 

T h e CLEO co l l abo ra t i on inc ludes 

p h y s i c i s t s f r o m A l b a n y , Carneg ie -

M e l l o n , F lor ida, Ha rva rd , Kansas , 

M a r y l a n d , M i n n e s o t a , Ohio S t a t e , 

O k l a h o m a , Purdue, Roches te r , Sy 

racuse , and Vanderb i l t , as w e l l as 

f r o m Cornel l . 

T h e insta l la t ion o f CLEO-II has 

been the ma jo r f o c u s o f CESR ac

t i v i t y s ince June 1 9 8 8 , w h e n t h e 

mach ine last ran. Dur ing t h e s h u t 

d o w n n u m e r o u s i m p r o v e m e n t s 

have been m a d e t o the CESR m a 

ch ine t o increase rel iabi l i ty and per 

f o r m a n c e and the n u m b e r o f b e a m -

l ines f o r parasi t ic s y n c h r o t r o n X -

ray research d o u b l e d . 

CLEO-II w a s c o m p l e t e e x c e p t f o r 

s o m e cab l ing in J u n e , and a t t e n t i o n 

t h e n t u r n e d t o f inal r e a s s e m b l y o f 

the CESR in te rac t ion reg ion c o m p o 

nen ts - f o c u s i n g q u a d r u p o l e s , s e p 

a ra to rs , v a c u u m s y s t e m , e tc . On 6 

A u g u s t c i rcu la t ing b e a m w a s rees

t a b l i s h e d , and barr ing ma jo r m i 

shaps CESR shou ld be s o o n ope r 

a t ing again at i ts reco rd peak lumi 

n o s i t y level o f 1 0 3 2 per sq c m 

per s. 

T h e f i rs t run f o r phys ics w i l l 

search f o r n e w s p e c t r o s c o p i c lev

els in t rans i t i ons f r o m the 3 S ups i -

lon s ta te . Bes ides be ing the t u n e -

up run f o r CLEO-II , th is w i l l be cur

ta ins f o r t h e C o l u m b i a - S t o n y - B r o o k 

(CUSB) d e t e c t o r in the o ther in ter

ac t ion reg ion . 

W i t h CUSB re t i red , CESR wi l l be 

c o m e a s ing le - in te rac t ion- reg ion 

col l ider . In th is n e w 'CESR-plus ' 

c o n f i g u r a t i o n , an increase in the 

n u m b e r o f s t o r e d bunches and in 

the b e a m cur ren t per bunch cou ld 

y ie ld a f i v e f o l d i m p r o v e m e n t in lu

m i n o s i t y . 

In the pas t year the p r o s p e c t s o f 

measur ing subt le phys ics e f fec t s 

(CP v io la t ion) in B m e s o n d e c a y s 

has insp i red m a n y phys ic i s t s 

a r o u n d the w o r l d t o th ink ser ious ly 

a b o u t a ' B - f a c t o r y ' t o p rov ide the 

1 0 0 mi l l ion B d e c a y s tha t are p r o b 

ably requ i red f o r phys ics t o s h o w 

up (see a lso page 2 5 ) . 

One o p t i o n is an e l e c t r o n - p o s i 

t r o n co l l ider runn ing in the requi red 

energy range w i t h a l uminos i t y per

haps 1 0 0 t i m e s higher than the 

p resen t CESR l imi t . Th is has 

p r o m p t e d t h e acce le ra to r phys i cs 

g r o u p at Cornel l t o look b e y o n d t h e 

CESR-plus u p g r a d e t o cons ide r the 

feas ib i l i ty o f such a n e w col l ider in 

the p resen t CESR tunne l . T h e k ine

mat i c bene f i t s o f unequal e lec t ron 

and p o s i t r o n energ ies is one o p t i o n 

unde r s t u d y . 

T h e Cornel l g r o u p is en g a g e d in 

in tens ive research t o see w h e t h e r 

such high luminos i t ies are poss ib le 

and w h a t the d e s i g n imp l i ca t ions 

m i g h t be. One o f the f i rs t exper i 

m e n t s t o be m a d e in CESR w i t h i n 

the nex t f e w m o n t h s is a t e s t o f 

co l l id ing r o u n d , ra ther than f la t , 

b e a m s . C o m p u t e r s imu la t ions car

r ied o u t at Cornel l ind icate tha t 

r o u n d b e a m s c o u l d pay luminos i t y 

d i v i d e n d s . 
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Features 
high-speed microprocessor 
with floating point 
coprocessor 
1 Mbyte static RAM, 
upgradable to 16 byte 
dynamic RAM 

1.5 Mbyte PROM, expand
able to 4 Mbyte 

front-panel Ethernet and 
Cheapernet port 
SCSI bus for disk and tape 
drives 

Dual RS-232C serial ports 
Microprocessor expansion 
port on rear auxiliary 
connector 

OS-9, realtime, UNIX-like 
operating system 

Full FASTBUS Master/Slave 
capability 

User-programmable NIM 
level I/O on front-panel 
LEMO connectors 

F800 
General Purpose Processor 

A new general purpose 
processor with realtime 

processing power 
The new F800 module is a general purpose processor (GPP) which serves 
as a primary host in small FASTBUS systems using an OS-9, realtime, 
UNIX-like operating system. As your FASTBUS system grows, any 
number of F800s may be installed for additional processing power. 

This module contains a high-speed Motorola 68020 microprocessor and 
a 68881 floating point coprocessor with a full 32-bit data path. Pro
viding the 68020 signals at the auxiliary connector for future expan
sion purposes permits the F800 to be easily interfaced to such other 
devices as bulk memory and graphic controllers as well as other buses. 
A front-panel SCSI (Small Computer System Interface) bus permits 
this module to boot up from a variety of disk and tape drives and to 
be used in data logging and file storage. Up to eight SCSI devices are 
permitted on this port (including itself). 

The F800 G P P offers full FASTBUS Master/Slave capability. It pro
vides block transfer rates of up to 20 megabytes per second as a slave 
device and up to 6 megabytes/second as a master. As a slave, this GPP 
supports geographic addressing as well as random and block transfer 
data cycles. Service requests and user interrupts are also supported. 

Other features of the F800 include a one-megabyte static memory, pro
vided on a daughter card. This memory is upgradable to 16 bytes of 
dynamic RAM and is accessible from both FASTBUS and the micro
processor. Dual RS-232 serial ports, located on the front panel, pro
vide multiuser support or a simple link to the host processor. Baud 
rate is programmable from 300-38.4K Baud. Added flexibility on the 
RS-232 ports is provided by a 25-pin and a 9-pin connector. 

F800 processors can be networked from a front-panel, P.C. board-
selectable, Ethernet and Cheapernet port. The Ethernet port uses a 
standard, front-panel, 15-pin D-connector, and the Cheapernet requires 
LEMO type connectors. 

Contact Us Now For More Information 

K i n e t i c S y s t e m s I n t e r n a t i o n a l S . A . Europe 
H O M E O F F I C E 

3 chemin Taverney 
LeGrand-Saconnex 
CH-1218 GENEVE, Suisse 
Tel: 22 798 4445 
FAX: 22 798 05 25 

G E R M A N Y 

Mozartsrasse 21 
D-7800 Freiburg 
West Germany 
Tel: 761 33 265 
FAX: 761 232 46 

U . S . A . 

11 Maryknoll Drive 
Lockport, Illinois 60441 
Tel: (815) 838 0005 
TWX: 910 638 2831 
FAX: (815) 838 4424 





Schematic of NIKHEF's existing linac and 

new stretcher ring (foreground), with the ex

isting and new (smaller) experimental halls. 

NIKHEF 
New stretcher ring for 
electron linac 

Ju ly 14 w a s the of f ic ia l s ta r t da te 

f o r c o n s t r u c t i o n o f t he A m s t e r d a m 

Pulse S t re tcher (AmPS) r i ng , an ex

t e n s i o n o f t he m e d i u m e n e r g y e lec

t r o n acce le ra to r (MEA) o f the n u 

clear phys i cs s e c t i o n o f t h e D u t c h 

Nat ional Ins t i tu te f o r Nuclear Phy

s ics and High Energy Phys ics (NIK

HEF). 

A s w e l l as increas ing t h e d u t y 

cyc le o f the mach ine t o a l m o s t 1 0 0 

per cen t , i ts m a x i m u m e n e r g y w i l l 

be inc reased f r o m t h e p r e s e n t 5 0 0 

M e V t o a b o u t 8 0 0 M e V . C o n s t r u c 

t i o n is e x p e c t e d t o be c o m p l e t e in 

1 9 9 2 . 

T h e p resen t fac i l i ty has p r o f i t e d 

f r o m t w o high reso lu t i on s p e c t r o 

m e t e r s , and n u m b e r o f g o o d e lec

t r o n sca t te r i ng e x p e r i m e n t s w i t h a 

range o f nuclei have y ie lded d e 

ta i led charge and m a g n e t i c cu r ren t 

d i s t r i bu t i ons in nuclei and d i f fe r -

;nces b e t w e e n ne ighbou r ing nuc le i . 

By requi r ing co inc idence be 

t w e e n the s c a t t e r e d e lec t ron and a 

k n o c k - o n p r o t o n , a n o t h e r ser ies o f 

e x p e r i m e n t s p r o v i d e accura te 

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

in nuc le i , reveal ing s t r i k ing d e v i a 

t i o n s f r o m the i n d e p e n d e n t par t ic le 

shel l m o d e l . 

T h e co inc idence e x p e r i m e n t s 

have a lso s t u d i e d the behav iou r o f 

nuc leons in the nuclear m e d i u m , 

c o n f i r m i n g the o b s e r v a t i o n in e lec

t r o n sca t te r i ng e x p e r i m e n t s t ha t in 

t h e quas i -e last ic r e g i o n , d o m i n a t e d 

by s ingle e m e r g i n g n u c l e o n s , t h e 

rat io o f long i tud ina l t o t r a n s v e r s e 

nuclear s t ruc tu re f u n c t i o n s is s m a l l 

er t han the rat io f o r f ree nuc leons . 

Severa l exp lana t ions have been o f 

f e r e d - s w o l l e n n u c l e o n s , m e s o n 

exchange cur ren t c o n t r i b u t i o n s , 

co r re la t i ons in the nuclear w a v e 

f u n c t i o n and f inal s ta te in te rac t ions . 

T h e need f o r m o r e k inemat ica l 

f lex ib i l i ty and f o r t r ip le co inc idence 

m e a s u r e m e n t s t o learn m o r e a b o u t 

t w o - n u c l e o n cor re la t ions have been 

the m o t i v a t i o n beh ind the n e w ex

t e n s i o n . N e w d e t e c t o r s , spec i f ica l ly 

f o r n e u t r o n w o r k , are be ing d e v e l 

o p e d . 

T h e s t re tche r r ing a lso o p e n s the 

exc i t ing poss ib i l i t y o f internal t a rge t 

e x p e r i m e n t s w i t h ve ry l ight nuclei 

and e x p e r i m e n t s w i t h po lar ized 

(sp in-or iented) e lec t rons o n po lar 

ized t a r g e t s . A n e w exper imen ta l 

hall w i l l house an e lec t ron s p e c 

t r o m e t e r and a ser ies o f d e t e c t o r s 

us ing a gas je t t a rge t in the s t o r e d 

e lec t ron b e a m . 

Exper imen te rs wi l l p ro f i t f r o m 

t h e v e r y high b e a m cur ren ts ( 2 0 0 

m A ) and the h igh d u t y f a c t o r , a l 

l o w i n g v e r y di lute t a r g e t s and the 

d e t e c t i o n o f l o w energy recoi l 

p r o d u c t s t o t a g the f inal s t a t e , o f 

par t icu lar i m p o r t a n c e f o r f inal 

s ta tes w i t h neutra l par t ic les . W i t h 

i ts s t re t che r r ing c o m p l e t e , NIKHEF, 

t o g e t h e r w i t h M I T / B a t e s and 

M A M I - B (Mainz) , w i l l be at the 

f o r e f r o n t o f m e d i u m energy e lec-

t ronuc lea r p h y s i c s . 

COMMUNICATIONS 
High speed data link 
INFN-CERN 

A n e w l y - i n s t a l l e d 2 M b i t / s e c o n d 

da ta l ink f r o m Bo logna (INFN-

CNAF) t o CERN is the f i rs t 2 M b i t / s 

line ar r iv ing at CERN, and the v e r y 

f i rs t in te rna t iona l line o f such s p e e d 

in the in te rna t iona l HEPnet High En

e rgy Phys ics da ta c o m m u n i c a t i o n s 

n e t w o r k . Hope fu l l y it w i l l s o o n be 

f o l l o w e d by m a n y o t h e r s . (A 

fea tu re ar t ic le o n HEPnet f o l l o w s 

nex t m o n t h . ) 

Th is l ink e x t e n d s the l inks c o n 

nec t ing INFN-CNAF, the main n o d e 

o f the Ital ian HEP n e t w o r k INFNET, 

t o the CERN c o m p u t e r n e t w o r k s . 
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At the Bologna end of the new /A/FA/ 

2Mbit/s data link to CERN - left to right 

Massimo Cinque, Antonia Ghiselli and 

Umberto Zanotti. 

and w i l l rep lace the s l o w e r ana log 

l inks used f o r the last s ix yea rs . 

Th is la test a c h i e v e m e n t c o m p l e 

m e n t s the i n v e s t m e n t s m a d e in t h e 

pas t six years by INFN a n d t h e 

f u n d i n g M i n i s t r y o f Un ive rs i t y and 

Sc ient i f ic Research o f I taly (MURS) , 

and w i l l c o n s t i t u t e an essent ia l par t 

o f t h e b a c k b o n e o f t h e G A R R , t h e 

Ital ian research n e t w o r k , n o w be ing 

d e v e l o p e d . T h r o u g h the INFN-

C N A F cen t re at B o l o g n a , t h e line is 

a lso c o n n e c t e d by a high s p e e d l ink 

(also 2 M b i t / s e c o n d ) t o t h e Ital ian 

c o m p u t i n g cen t re CINECA a n d t o 

o t h e r nat ional cen t res s u c h as C l -

LEA. 

Opera t iona l t e s t s o f t he 2 M b i t 

Bo logna-CERN line s t a r t e d o n Ju ly 

2 6 w i t h a DECNET c o n n e c t i o n be 

t w e e n a pair o f a d v a n c e d DEC rou t 

ers insta l led by INFN (in c o l l a b o r a 

t i o n w i t h CERN) at t h e t w o e n d s . 

W h e n fu l ly o p e r a t i o n a l , t h e line w i l l 

ca r ry , as w e l l as DECNET, t h e p r o 

t o c o l s S N A , T C / I P and X . 2 5 , and 

w i l l g ive eve ry o p p o r t u n i t y t o Italian 

p h y s i c i s t s t o access thei r h o m e 

c o m p u t e r s w h e n at CERN, and the 

CERN exper imen ta l s e t u p s , d o c u 

m e n t a t i o n and da tabases w h e n at 

h o m e , and t o br ing LEP data in to 

Italian c o m p u t i n g c e n t r e s , t h u s d e 

c reas ing p ressure o n CERN's c o m 

pu t ing cen t re . 

A l t h o u g h the line w a s p lanned 

f o r O c t o b e r , at the beg inn ing o f 

J u n e INFN and CERN w e r e in 

f o r m e d by t h e P T T agenc ies c o n 

ce rned tha t t h e line w o u l d be de l iv 

e red in Ju ly . Th is chal lenge w a s 

i m m e d i a t e l y a c c e p t e d by t h e t e c h 

nic ians and eng ineers o f b o t h ins t i 

t u t i o n s w h o , in less than s e v e n 

w e e k s , and t h a n k s t o a w e l l - o r g a n 

ized synch ron i za t i on o f e f f o r t , suc 

c e e d e d in g e t t i n g the f i rs t da ta 

p a c k e t s t h r o u g h o n Ju ly 2 6 , a l l o w 

ing Italian sc ien t i s t s t o fu l ly exp lo i t 

CERN's n e w LEP e l e c t r o n - p o s i t r o n 

co l l ider r ight f r o m the s ta r t . 

BROOKHAVEN 
Booster progress 

W i t h c o n v e n t i o n a l c o n s t r u c t i o n 

near ing c o m p l e t i o n and m a g n e t 

p r o d u c t i o n w e l l u n d e r w a y , the 

B o o s t e r s y n c h r o t r o n at B r o o k h a v e n 

is beg inn ing t o t ake shape . 

S c h e d u l e d f o r c o m p l e t i o n in 

1 9 9 1 , the B o o s t e r w i l l e x t e n d the 

research capabi l i t ies o f the A l t e r 

na t ing Grad ient S y n c h r o t r o n (AGS) , 

and w i t h i ts abi l i ty t o accelerate 

part ia l ly s t r i p p e d heavy i ons , w i l l 

p lay an essent ia l role in the chain 

o f acce le ra to rs f e e d i n g the p r o 

p o s e d Relat iv is t ic Heavy Ion Col l id 

er (RHIC). 

T h e B o o s t e r is a rapid cyc l ing 

s y n c h r o t r o n . By increas ing the 

A G S in jec t ion e n e r g y , it w i l l 

- increase p r o t o n in tens i ty in the 

A G S f o u r f o l d ( to 6 x 1 0 1 3 pa r t i 

c l es /pu l se ) t o sa t i s f y the d e m a n d 

f o r m o r e b e a m and b igger data 

s a m p l e s ; 

- increase po lar ized p r o t o n in tens i ty 

in t h e A G S by a f a c t o r o f 2 0 ( to 

1 0 1 2 pa r t i c les /pu lse ) f o r mul t i - ta r 

ge t o p e r a t i o n ; 

- a l l o w acce le ra t ion in the A G S o f 

heavy ions w i t h m a s s up t o 2 0 0 

(gold) and b e y o n d f o r b o t h A G S 

p h y s i c s and eventua l l y f o r in jec t ion 

in to RHIC. 

T h e B o o s t e r r i ng , m a d e up o f 

t w e n t y - f o u r FODO cel ls , has a cir

c u m f e r e n c e o f 2 0 1 . 7 8 m , a quar te r 

tha t o f t h e A G S , and w i l l be equ ip 

p e d w i t h 4 8 c o n v e n t i o n a l q u a d r u -

po les and 3 6 d i p o l e s , w i t h t w e l v e 

s t ra igh t s e c t i o n s . T h e r ad io f re q u e n 

cy h a r m o n i c n u m b e r o f 3 and the 

l o w in jec t ion e n e r g y o f the heavier 

ions p r e s e n t a w i d e f r e q u e n c y 

range , 1 7 8 kHz - 4 . 2 M H z , c o v 

ered b y amp l i f i e rs ope ra t i ng in 

th ree d i f fe ren t b a n d s . 

T h r e e m o d e s o f o p e r a t i o n are 
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f o r e s e e n . W h e n o p e r a t i n g f o r p r o 

t o n s , the B o o s t e r w i l l in ject f o u r 

pu lses o f par t ic les at a repe t i t i on 

rate o f 7 .5 Hz in to t h e A G S . Each 

b o o s t e r pulse w i l l c o n s i s t o f th ree 

b u n c h e s o f 5 x 1 0 1 2 p r o t o n s , t h u s 

increas ing the n u m b e r o f par t ic les 

per pu lse in the A G S t o 6 x 1 0 1 3 . 

Ini t ial ly, p r o t o n s w i l l be e x t r a c t e d 

f r o m the B o o s t e r at 1.5 G e V ; h o w 

ever, s ince the m a g n e t i c e l e m e n t s 

o f t he B o o s t e r and t h e t rans fe r line 

m u s t a lso a c c o m m o d a t e the m u c h 

s t i f fe r heavy ion b e a m s , p r o t o n s 

c o u l d a lso be t a k e n up t o 2 . 5 G e V . 

For heavy i ons , the d ipo le m a g 

net ic f ie ld at ex t rac t i on is g rea ter 

t h a n f o r p r o t o n s - 1.27 T f o r par

t ia l ly s t r i p p e d g o l d ions v e r s u s 

0 . 5 4 6 T f o r p r o t o n s , f o r e x a m p l e -

and t h e acce lera t ion t i m e is s l o w e r . 

On ly one pulse w i l l be in jec ted in to 

t h e A G S r ing per A G S cyc le . 

For po lar ized p r o t o n s , the B o o s 

te r w i l l ac t as an a c c u m u l a t o r -

acce le ra to r , w i t h in jec t ion in to the 

B o o s t e r t ak ing 2 0 - 3 0 l inac pu lses . 

Each m o d e o f o p e r a t i o n has s p e 

cial r e q u i r e m e n t s , inc lud ing t h e 

pace-charge t u n e sh i f t due t o t h e 

i t ense p r o t o n b e a m s , the e d d y 

cur ren t e f fec ts p r o d u c e d in t h e 

b e a m c h a m b e r by rap id c y c l i n g , 

and an u l t ra-h igh v a c u u m b e a m 

p ipe t o p reven t e lec t ron e x c h a n g e 

b e t w e e n residual gas mo lecu les 

and the part ia l ly s t r i p p e d , ye t e lec

t r o n r ich , heavy ions . 

A l t h o u g h the B o o s t e r b e c a m e a 

c o n s t r u c t i o n p ro jec t in O c t o b e r 

1 9 8 6 , ma jo r f u n d i n g is c o n c e n 

t r a t e d in the pe r iod 1 9 8 8 - 1 9 9 1 . 

Conven t iona l c o n s t r u c t i o n is n o w 

9 0 % c o m p l e t e ; main m a g n e t p o w 

er supp l ies have been spec i f i ed and 

o r d e r e d ; rad io f requency ampl i f ie rs 

a n d b e a m p ipe a s s e m b l i e s c o n -

The Brookhaven Booster will link the 200 

MeV linac (left) and the Alternating Gradient 

Synchrotron (right). 

A half-cell of Brookhaven's new Booster, 

showing one dipole, one quadrupole and 

one sextupole. Magnetic correctors will be 

installed over the bellows (at right). 
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* Late news: On 16 September the electron ring for the HERA 
electron-proton collider at DESY reached its design energy of 
26.4 GeV. 

s t r u c t e d and under t e s t ; m o s t o f 

t he l i nac-Boos te r in jec t ion line c o m 

p o n e n t s c o m p l e t e d ready f o r ins ta l 

l a t i o n ; and d ipo le lamina t ions as 

s e m b l e d in to b l o c k s , w i t h b o t h d i 

po le and quadrupo le m a g n e t s be ing 

p r o d u c e d as the coi l a s s e m b l i e s 

b e c o m e avai lable. M e a s u r e m e n t s 

o n the initial d ipo les have c o n 

f i r m e d the m a g n e t des ign and 

m e a s u r e m e n t s on a p r o t o t y p e q u a 

d rupo le are u n d e r w a y . Insta l la t ion 

o f c o m p l e t e d hal f -cel ls is i m m i n e n t . 

DESY* 
DORIS at 16 

Desp i te i ts a d v a n c e d age o f 16 

yea rs , the DORIS e l e c t r o n - p o s i t r o n 

col l ider at the G e r m a n DESY Labo

ra to ry in H a m b u r g a t ta ined a n e w 

bes t p e r f o r m a n c e earl ier th is year . 

T h e lum inos i t y (a measure o f t he 

co l l is ion rate) reached 1 8 8 0 inverse 

nanobarns per 2 4 hours f o l l o w i n g a 

ser ies o f i m p r o v e m e n t s , m o s t l y 

parried o u t last year . S ince t h e n 

DORIS has p r o v i d e d c o n t i n u o u s 

b e a m s f o r h igh ene rgy p h y s i c s and 

f o r s y n c h r o t r o n rad ia t ion s tud ies . 

(This p e r f o r m a n c e has been ex

c e e d e d e l s e w h e r e , n o t a b l y at Cor

nel l 's CESR r ing - J u n e 1 9 8 8 , page 

13.) 

The DORIS r ing (about 3 0 0 m in 

c i r cumference) s t a r t e d o p e r a t i o n in 

D e c e m b e r 1 9 7 3 as a d o u b l e r ing 

o p t i m i z e d fo r 3 . 5 G e V b e a m s . It 

w a s s u b s e q u e n t l y m o d i f i e d and i m 

p r o v e d , and in 1 9 7 7 w a s c o n 

v e r t e d in to a s ingle r ing and t h e e n 

e rgy increased t o 5 .1 G e V . 

A min i -be ta b e a m squeezer w a s 

insta l led in 1 9 8 2 and t h e ene rgy 

b o o s t e d t o 5 .6 G e V . Th i s mach ine 

Tests with narrow beam-pipes (only a few 
centimetres across) are being carried out at 
DORIS II for the ARGUS experiment. 

Proposed layout of the modified (DORIS III) 

electron-positron storage ring at the German 

DESY Laboratory in Hamburg. A new by

pass (right) will house six new wiggler mag

nets to produce additional synchrotron radi

ation beams. 
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Wandel &Goltermann 
Electronic Measurement Technology 

High performance 
test equipment 
for modern 
communication 
systems 

Today's communicat ion sys tems can 
handle a wide range of appl icat ions, both 
mobi le and stationary. As the complex i ty 
of these sys tems increases, so do the 
test and measurement requi rements. 
Distort ion levels which were once over
looked must now be measured accu
rately. The new S N A - 5 S p e c t r u m A n a 
lyzer was des igned to meet this cha l 
lenge. It has a 50 Hz to 3.2 GHz f re
quency range, 95 dB dynamic range, 
3 Hz res. BW and a synthesizer with high 
spectral purity. All this is combined with 
autocal., f requency response c o m p e n 
sation and straightforward operat ion. 

Wandel & Goltermann (Schweiz) AG, Postfach 254 
3000 Bern 25, Tel. 31-426644, tlx. 912350wgch 

• Please send SNA-5 color brochure 

• Please arrange for a sales engineer to call. 

Name 

Company 

Street 

Town 

Telephone no E 8432 K 
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Walter LeCroy, founder and President of Le

Croy Electronics speaking at the recent Fer-

milab Industrial Affiliates Meeting, where he 

examined the history of data acquisition for 

high energy physics from the corporate per

spective. 

is n o w cal led DORIS-II and is used 

main ly t o p r o d u c e B m e s o n s ( con 

ta in ing the ' b e a u t y ' quark) f o r t h e 

A R G U S in ternat iona l c o l l a b o r a t i o n 

and t o p r o v i d e s y n c h r o t r o n rad i 

a t ion t o 2 4 ma in p o r t s f o r ' H A S Y -

L A B ' , t he H A m b u r g S Y n c h r o t r o n -

Radiat ion L A B o r a t o r y . 

T h e b e a m energy is usual ly 

a round 5 .3 G e V f o r par t ic le p h y s i c s 

(col l id ing b e a m s w i t h o n e b u n c h 

each) and a r o u n d 3 .7 G e V f o r H A -

S Y L A B (single b e a m , m u l t i b u n c h 

ope ra t i on ) . 

In 1 9 8 8 add i t iona l i m p r o v e m e n t s 

he lped increase s t o r e d c u r r e n t s 

and m a k e f o r s m o o t h e r runn ing . 

T h e n u m b e r o f r a d i o f r e q u e n c y ac

ce lera t ing cav i t ies (each w i t h f i ve 

cells) w a s inc reased f r o m 10 t o 11 

and the p o w e r o u t p u t o f t he t r a n s 

m i t t e r s w a s ra ised f r o m 1.0 M W 

t o 1.2 M W . T w o d a m p i n g a n t e n 

nas w e r e a d d e d t o each cav i t y t o 

d e c o u p l e h igher m o d e s . T h e b e a m 

cur ren t m o n i t o r had t o be rep laced 

as the o ld one s h o w e d v a c u u m 

leaks due t o o v e r h e a t i n g by s t o r e d 

cu r ren ts . T h e e lec t ros ta t i c b e a m 

separa to rs (used earl ier at in ject ion) 

nad t o be r e m o v e d f o r t h e s a m e 

r e a s o n s , bu t w e r e no longer 

n e e d e d a n y w a y , due t o t h e h igh in 

j e c t i o n ra tes a c h i e v e d . 

F o l l o w i n g these m o d i f i c a t i o n s , 

severa l s y n c h r o t r o n rad ia t ion ab 

s o r b e r s cou ld be e l im ina ted and t h e 

s t ruc tu re o f t h e inner sur face o f t he 

v a c u u m pipe s imp l i f i ed . 

S ince 1 9 8 2 it has been poss ib le 

t o in ject par t ic les at t h e runn ing e n 

e rgy and ' t o p u p ' t h e c i rcu la t ing 

b u n c h e s w i t h f r esh par t ic les f r o m 

t h e DESY II s y n c h r o t r o n w i t h o u t 

any t i m e - c o n s u m i n g ene rgy r a m p 

ing . In ject ion n o w t a k e s typ ica l l y 

t w o m i n u t e s . 

T h e to ta l par t ic le cu r ren t reaches 

n o w up t o 4 5 m A per b e a m (in 

t w o - b e a m s ing le -bunch o p e r a t i o n 

at 5 .3 GeV) w i t h a b e a m l i fe t ime o f 

a b o u t an hour . W i t h a s ingle b e a m 

a n d ' w i t h f o u r b u n c h e s at 3 . 7 G e V , 

the cur ren t reaches 1 0 0 m A w i t h a 

l i fe t ime o f a b o u t th ree h o u r s . 

In 1 9 8 8 the A R G U S e x p e r i m e n t 

w a s able t o co l lec t 6 7 e v e n t s per 

p i coba rn at t h e b r o a d (4S) ups i lon 

resonance and dur ing the c o u r s e o f 

th is year e x p e c t s t o ob ta in even 

m o r e . By the s u m m e r , DORIS II had 

p r o v i d e d 1 0 0 inverse p i c o b a r n s o f 

co l l i s ions . 

Ju ly s a w t e s t i n g o f a n a r r o w 

v a c u u m p ipe , on ly 3 7 m m a c r o s s 

in the in te rac t ion reg ion , w i t h a 

cent ra l par t (16 c m long) m a d e o f 

be ry l l i um. T h e goal is f o r t h e A R 

GUS d e t e c t o r s t o get as c lose as 

poss ib le t o the co l l i s ions and t o 

min imize part ic le losses in the 

b e a m p ipe . Initial resu l ts are v e r y 

encou rag ing and even smal le r p ipes 

wi l l be t e s t e d . 

Nex t year the s t ra igh t s e c t i o n 

o p p o s i t e A R G U S prev ious ly o c c u 

p ied b y the Crysta l Ball e x p e r i m e n t 

w i l l be b y p a s s e d t o a d d six n e w 

w i g g l e r m a g n e t s w i t h beaml ines f o r 

s y n c h r o t r o n rad ia t ion . T h e mach ine 

wi l l t h e n be cal led DORIS III. 

From Horst Nesemann 

FERMILAB 
Working with industry 

High l igh t ing the increas ing in terp lay 

b e t w e e n high energy p h y s i c s and 

i ndus t r y , th is y e a r ' s annual m e e t i n g 

o f Fermi lab 's Industr ia l A f f i l i a tes 

f e a t u r e d t w o round tab le d i s c u s 

s ions o n n e w t e c h n o l o g y re la ted t o 

high ene rgy phys i cs . 

T h e f i r s t c o v e r e d app l i ca t ions o f 

acce le ra to rs b o t h in research and 

i ndu s t r y , rang ing f r o m the g iant 

mach i nes at ma jo r Labora to r ies like 

Fermi lab t o the c o m p a c t dev i ces 

used in m e d i c i n e . 

S p e a k e r s and thei r t o p i c s in

c luded Tsah i Gozani o f S A I C and 

exp los i ve d e t e c t i o n in b a g g a g e ; 

f o r m e r A r g o n n e d i rec to r A l C r e w e 

and h igh reso lu t i on e lec t ron m i c r o 

s c o p e s ; G w y n W i l l i a m s o f B r o o k -

haven and t h e g r o w i n g role o f 

s y n c h r o t r o n r a d i a t i o n ; Frank Cole 

and med ica l a c c e l e r a t o r s ; Craig 

N o o n a n and industr ia l a p p l i c a t i o n s ; 

Mah le r W i l s o n and t r i t i um p r o d u c 

t i o n w i t h p o w e r f u l l i nacs ; T o m Ca-

hill o f U C / D a v i s and archaeo log ica l 

da t i ng w i t h acce le ra to rs . 

T h e s e c o n d round tab le c o v e r e d 

n e w in i t ia t ives f o r c o m p u t e r s and 

e lec t ron ics f o r sc ience , and in 

c luded e x p e r t s f r o m indus t ry and 

f r o m sc ient i f i c labora to r ies . 

T h e Fermi lab Industr ia l A f f i l i a tes 

o rgan iza t ion ( n o w n u m b e r i n g 4 0 in 

s t i tu t ions) w a s es tab l i shed in 1 9 8 0 

b y t h e n D i rec to r Leon L e d e r m a n t o 

i m p r o v e un ive rs i t y - i ndus t r y re

search c o m m u n i c a t i o n s and t o f o s 

te r t e c h n o l o g y t rans fe r f r o m Fermi 

lab. 
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Oeuvres d'art 
POUR LA PERFORMANCE 

GARQONNET Freres 
a participe au projet HERA 

En decoupant les frettes inox des quadrupoles de I'accelerateur, 

les toles fer froid du circuit magnetique, ainsi qu'en realisant 

les outils de polymerisation. 

Garconnet Freres - Route d'Envermeu C 3 H F C a # Bureaux a Paris - 101 , Boulevard Macdonald 
76510 Saint-Nicolas-d'Aliermont =3T U a r p O n n e t 75019 Paris 
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WORKSHOP 
Looking to mass-
produce beauty 

Phys ic i s t s ' a t t e n t i o n is increas ing ly 

t u rn ing t o the poss ib i l i t i es o f ' p a r t i 

cle f a c t o r i e s ' t o exp lo re the h igh in-
+ e n s i t y f ron t ie r and c o m p l e m e n t 

he t rad i t iona l p u s h f o r h igh e n e r g y 

( J u l y / A u g u s t , page 2 6 ) . 

A w o r k s h o p held at t h e Chateau 

de B lo is , France, f r o m J u n e 2 1 -

Ju ly 1 l o o k e d at r e q u i r e m e n t s and 

p h y s i c s p r o s p e c t s f o r f a c t o r i e s t o 

m a n u f a c t u r e B m e s o n s (con ta in ing 

t h e f i f t h ' b e a u t y ' quark ) . Under o r 

ganiz ing c o m m i t t e e c h a i r m e n D. 

Cline and A . F r i d m a n , t h e bas ic 

goa l w a s t o assess t h e p r o s p e c t s 

f o r ach iev ing the n e c e s s a r y h igh 

co l l i s ion rate ( luminos i ty o f 1 0 3 4 

per s q c m per s) w i t h a B f a c t o r y 

t o p r o d u c e m o r e than a t h o u s a n d 

mi l l ion pairs o f neutra l B m e s o n s 

per year t o search f o r v io la t i on o f 

CP s y m m e t r y ( c o m b i n e d l e f t / r i g h t 

and par t i c le /an t ipa r t i c le reversa l ) , 

p e n s o far on ly in the neut ra l k a o n 

s e c t o r , t o g e t h e r w i t h o t h e r p h y s i c s 

a ims and re la ted d e t e c t o r c o n 

s t ra in t s . 

T h e mach ine d i s c u s s i o n s c o v 

ered d i f fe ren t a p p r o a c h e s - l inear-

l inear co l l iders , l inear-c i rcular ( s y m 

met r i c and a s y m m e t r i c ) and f i xed 

ta rge t had ron m a c h i n e s . T h i n k i n g is 

t u rn ing t o w a r d s a s y m m e t r i c co l l i d 

ing b e a m s t o p r o d u c e B pairs f o r 

CP v io la t ion s t u d i e s , w i t h the 

p r o m i s e o f a gain f a c t o r o f 4 . 6 

o v e r s y m m e t r i c (equal energy) c o l 

l id ing b e a m s . 

T h e m e e t i n g s t a r t e d w i t h a re

v i e w o f B p h y s i c s , inc lud ing recen t 

resu l ts f r o m Corne l l , DESY, UA1 at 

CERN and CDF at Fermi lab. One 

h igh l ight w a s a r e p o r t b y t h e CLEO 

g r o u p at Corne l l ' s CESR e l e c t r o n -

p o s i t r o n col l ider t ha t t r a n s i t i o n s o f 

beau ty (b) t o ' u p ' (u) quarks are be 

g inn ing t o s h o w up (see page 4 ) . 

O ther speake rs l o o k e d at imp l i ca 

t i o n s o f t h e p r o d u c t i o n o f B m e s o n 

pairs at b o t h p r o t o n - p r o t o n and 

p r o t o n - a n t i p r o t o n co l l iders . 

Ideas w e r e a i red f o r p r o s p e c t i v e 

B f a c t o r i e s at Corne l l , S t a n f o r d 

(SLAC) , N o v o s i b i r s k , S o u t h e r n Cal i

f o r n i a , PSI (Swi tzer land - J u l y / A u 

g u s t , page 2 7 ) and Frascat i as w e l l 

as exp lo i t i ng CERN's n e w LEP r ing . 

B p h y s i c s w i l l a lso be poss ib le at 

t h e n e w US S u p e r c o n d u c t i n g S u 

perco l l ider (SSC) p ro jec t , us ing e i 

ther a l o w in tens i ty e x t r a c t e d 2 0 

T e V ( 2 0 , 0 0 0 GeV) b e a m or the 

p r o t o n - p r o t o n co l l i s ions . In t h e f i rs t 

case t h e on ly real p r o b l e m is t o ex

t rac t a m o d e s t b e a m , and var ious 

ideas , s u c h as a c rys ta l channe l ing 

d e v i c e , w e r e d i s c u s s e d . \n t he se 

c o n d case the main p r o b l e m is t o 

l ive w i t h the e x t r e m e l y large back 

g r o u n d s in high l um inos i t y p r o t o n -

p r o t o n co l l iders . 

T h e ma jo r ob jec t i ve o f t he w o r k 

s h o p w a s t o assess the p r o s p e c t s 

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

reach ing a luminos i t y o f 1 0 3 4 , a 

h u n d r e d t i m e s higher than the p re 

sen t w o r l d reco rd o f t he CESR m a 

chine at Cornel l . For c ircular co l l i d 

ers th is m e a n s s to r i ng a b e a m o f 

severa l a m p s , rather t han t h e c o n 

ven t iona l hund reds o f m i l l i amps . 

For l inear- l inear and l inear-circular 

co l l i de rs , the p r o b l e m lies in t h e 

p o s i t r o n levels n e e d e d . 

It w a s clear tha t ex tens ive R & D 

is requ i red be fo re such h igh lumi 

n o s i t y l inear co l l iders can leave t h e 

d r a w i n g b o a r d , h o w e v e r m u c h o f 

th is R & D w o u l d a lso be usefu l f o r 

h igher ene rgy linear mach ines . T h e 

a s y m m e t r i c circular co l l iders f a r e d 

be t te r bu t w o u l d have t o l ive up t o 

the i r e x p e c t e d large l um inos i t y in 

c reases . A c c e l e r a t o r phys i c i s t s 

w e r e o p t i m i s t i c tha t a so lu t i on p r o 

v id ing t h e requi red l um inos i t y cou ld 

be f o u n d eventua l ly . 

A n o t h e r conc lus i on w a s tha t a l 

t h o u g h the had ron col l ider o p t i o n 

lagged beh ind t h a t the e l e c t r o n - p o 

s i t ron co l l ider s o l u t i o n , it s h o w e d 

great p r o m i s e , especia l ly us ing ex

t r a c t e d p r o t o n b e a m s o f severa l 

T e V . 

From David Cline 

CERN C o u r i e r , O c t o b e r 1 9 8 9 2 5 



People and things 

Ashoke Sen (left) receives the Yukawa Prize 
of the International Centre for Theoretical 
Physics (ICTP), Trieste, from ICTP Director 
Abdus Salam. Right is Paolo Budinich, of 
Trieste's International School of Advanced 
Studies. 

Finland lines up for CERN 

The Finnish Government has de

cided to begin negotiations for Fin

land to become a CERN Member 

State in a few years. Finland would 

then become CERN's fifteenth 

Member State (the others being 

Austria, Belgium, Denmark, the 

Federal Republic of Germany, 

France, Greece, Italy, the Nether

lands, Norway, Portugal, Spain, 

Sweden, Switzerland, and the Uni

ted Kingdom). 

On people 

While in Australia recently for top-

level discussions exploring the pos

sibilities for consolidating CERN's 

international collaboration, CERN 

Director General Carlo Rubbia was 

awarded the Silver Dirac Medal for 

the Advancement of Theoretical 

Physics of the University of New 

South Wales, at the same time giv

ing the University's Public Dirac 

Lecture. The title was 'Hunting the 

Higgs Particle'. 

Abdus Salam, Founder and Director 

of the International Centre for The

oretical Physics, Trieste, becomes 

an honorary British Knight Com

mander, OBE. 

Daniel Denegri of Saclay has been 

awarded the Joliot-Curie Prize of 

the Societe FranQaise de Physique 

for his contributions to the UA 1 ex

periment at CERN's proton-antipro-

ton collider. 

Louis Fayard of Orsay and the UA2 

experiment at CERN's proton-anti-

proton collider receives the IBM 

prize of the Societe FranQaise de 

Physique. 

Michael Green of London's Queen 

Mary College and John Schwarz of 

Caltech receive this year's Dirac 

Medals of the International Centre 

for Theoretical Physics (ICTP), 

Trieste, for their basic contribu

tions to superstring theory, while a 

special ICTP Prize this year in hon

our of the late Hideki Yukawa went 

to Ashoke Sen, of the Tata Insti

tute for Fundamental Research, 

Bombay, India, for his special con

tributions to string and superstring 

theory. At the ICTP ceremony an

nouncing the awards (held on 8 

August, birthday of the late Paul 

Dirac), ICTP medals were also pre

sented to S. Co I on i, Member of the 

Italian Parliament, and M. Rosetti, 

Member of the European Parlia

ment, in appeciation of their work 

for the progress of science at 

Trieste. 

Georges Charpak 65 

Detector virtuoso Georges Charpak 

formally retired from CERN at the 

end of August. With his inventive 

genius and strong leadership, his 

group pioneered the multiwire pro

portional chamber and drift cham

ber in the late 60s, and went on to 

develop many ingenious applica

tions of particle physics detection 

techniques in other fields. 

A memorable event at CERN in 

October will be a special 'Charpak-

fest', where eminent speakers will 

chart his distinguished career and 

include their own tributes. 

At the Europhysics International 

Conference on High Energy Physics 

in Madrid in September, Charpak 

received the first High Energy and 

Particle Physics Prize of the Euro

pean Physical Society, an award 

which will henceforth be attributed 

every two years. 

New High Energy Physics Director 

at Argonne 

In July, Thomas Kirk took over 

from Thomas Fields as Director of 

the High Energy Physics Division of 
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VACANCIES 
FACULTY MEMBER 

The D e p a r t m e n t o f Phys i cs , Un ive rs i t y o f W i s c o n 

s i n - M a d i s o n an t i c ipa tes o n e or m o r e tenure t rack 

p o s i t i o n s at t he ass is tan t p r o f e s s o r level w i t h the 

a p p o i n t m e n t t o beg in Fall, 1 9 9 0 or later. 

T h e a p p o i n t m e n t m a y be at h igher rank if qua l i f ica

t i o n s and exper ience w a r r a n t . 

A p p l i c a n t s s h o u l d p r o v i d e ev idence o f t each ing 

ski l ls and abi l i ty t o car ry o u t an i n d e p e n d e n t re

search p r o g r a m . 

Preference w i l l be g i ven t o a s t r o p h y s i c i s t s / c o s m o -

log is ts . 

A p p l y t o : 

Martin Olsson, Chair, 
Department of Physics, 
UW-Madison, 
11 50 University Avenue, 
Madison, Wl 53706 

by November 15, 1989. 
The University of Wisconsin is an equal opportuni

ty/affirmative action employer and especially en

courages women and minorities to apply. 

E U L I M A 
EUROPEAN LIGHT ION MEDICAL 

ACCELERATOR 

The proposed European Light Ion Medical Accelerator is 
"designed to give improved radiotherapy treatment using light ions 
of about 400 MeV per nucleon. 

The EULIMA feasibility group is funded by the Commission 
of the European Communities for a period of 18 months and 
located at CERN, Geneva. 

Appointments will be made in the near future to two 
positions, concerned with: 

a) beam dynamics inside a large superconducting separate 
sector cyclotron, 

b) injection and extraction studies. 

Candidates should have a physics or engineering degree, 
with Ph.D or practical equivalent experience. Experience of 
accelerator design and computer simulation would be 
advantageous. 

For further information apply as soon as possible to: 

P. MANDRILLON, EULIMA Feasibility group, c/o CERN PS Division, 
CH-1211 GENEVA 23 
Telephone: (22) 767.22.93 Telefax:(22)785.05.15 

Postdoctoral Positions 
Fermi National Accelerator Laboratory 

Fermi National Accelerator Laboratory, located 48 kilom
eters west of Chicago, Illinois, USA, offers positions to 
recent Ph. D. recipients who wish to pursue research in 
particle physics, accelerator physics, and particle-detec
tor development. The Tevatron proton-antiproton collid
er is the state-of-the-art in high energy physics accelera
tors. Research opportunities are numerous wi th the de
sign and construction of the DO experiment underway, a 
variety of fixed-target experiments, proposed upgrades 
for the CDF Experiment, and the accelerator upgrade pro
gram. Detector needs of Fermilab and the SSC also offer a 
variety of interesting detector development projects. 
Appointments are usually made for a period of t w o years 
and are extendible. 

High-Energy Physics 
Fermilab has a comprehensive program of research in 
experimental high-energy physics. Opportunities exist in 
the collider program at the t w o major detectors (CDF and 
DO) as well as at smaller collider experiments. In addition 
there are roughly 16 fixed-target experiments, which 
together represent a comprehensive study of the Stan
dard Model, rare decays, QCD, and heavy-flavor phy
sics. 

Accelerator Science 
Several positions are available for work with the Accel
erator Division staff on projects to improve the existing 
facilities or to develop new facilities. These projects pro
vide the opportunity for education in accelerator physics 
and have a significant potential for publishable results. 
Candidates are sought wi th experience and interests in 
accelerator design including: lattice design, vacuum and 
surface physics, magnet design, beam diagnostics, and 
computer simulation of beam dynamics and particle 
tracking. 

Particle Detector Development 
One position is available for work in the Particle Detector 
Group on projects of generic detector R & D . These pro
jects are primarily on subjects involved with high-energy 
physics, though there is always an interest in topics in 
such fields as nuclear medicine and astrophysics. The 
position comes wi th a great deal of flexibility of projects, 
wi th emphasis given to increasing the technical base of 
Fermilab, and advancing the person's education and car
eer. A candidate is sought wi th experience in independent 
work in detector development, wi th a broad range of 
interests and, wi th evident creativity in solving prob
lems. 

Please forward your resume t o : 

Dr. Dan Green (High-Energy Physics), 
Dr. Gerry Dugan (Accelerator Science), 
or Dr. David Anderson (Part icle Detector 
Deve lopment ) , 
Fermi Nat ional Acce le ra to r Laboratory, 
P.O. Box 5 0 0 , 
Batav ia , IL 6 0 5 1 0 USA. 

The salary range depends upon qualifications. 

Fermilab offers a generous program of benfits and is an 

Equal Opportunity Employer. 
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••illlll^^^^lilP'* 
San Francisco Bay Area 

Stanford Linear Accelerator Center, a high-energy physics 
research facility located in the research hub of the beautiful 
San Francisco Bay Area, is operated by Stanford University 
for the U.S. Department of Energy. 
You will lead a small group of accelerator physicists with 
responsibility for operation and improvement of the Stanford 
Linear Collider, Damping Rings, and associated injection and 
extraction transport lines. You will also contribute to long-
term upgrades of the facility using state-of-the-art accelerator 
technology. 
SLAC has several other physicist openings, which require an 
understanding of principles of particle accelerators and beam 
transport systems. 
An advanced degree (or equivalent combination of education 
and experience) in Experimental Particle Physics, Applied 
Physics, or Electrical Engineering, with a strong emphasis on 
accelerator physics, is essential. Extensive experience in accel
erator physics on a high-energy particle accelerator or storage 
rings is also necessary. 
Stanford linear Accelerator Center offers excellent benefits, 
including generous vacation and tuition grants for dependents. 
To apply, send your resume to Employment, Stanford Linear 
Accelerator Center, P.O. Box 4349, Bin 11, Stanford, CA 94309. 
Equal opportunity through affirmative action. 

Stanford Linear 
Accelerator Center 

Visiting Faculty/ 
Research 

The High Energy Group has several 
positions available immediately to 
assist in preparing a letter of intent for 
an SSC experiment emphasizing 
excellent calorimetry and precision 
muon measurement. 
Visiting faculty positions, are for one 
year, renewable for a second year. 
Ph. D. level research positions are also 
available for this effort, and have the 
possibility of also working on the 
commissioning of the DO detector, 
due to run at Fermilab in early 1990. 
Salary and rank wil l be commensurate 
with experience. Vitae and references 
should be sent to 

Prof. Michael Marx, Physics Dept. 
SUNY Stony Brook, Stony Brook, 
NY 11794-3800, USA. 

SUNY Stony Brook is an Affirmative 
Action/Equal Opportunity Educator 
and Employer. AK 205 

[he university 
of birmingham 

SCHOOL OF PHYSICS A N D SPACE 
RESEARCH 

Research Fel lowship 

A vacancy exists tor a post-doctoral Research Fellow in the 
Nuclear Physics Group to participate in its experimental 
programme. This programme is centred on the 20 MV tandem 
accelerator at the Daresbury Laboratory where investigations are in 
progress of resonances in heavy-ion reactions which may involve 
the formation of super-deformed states in the composite system. 
Studies of break up reactions with polarized heavy-ion beams are 
another important component of the programme. Techniques of 
fast beam collinear laser spectroscopy are used in the 
determination of properties of rare nuclei. Other research 
programmes involve studies of relativistic heavy-ion collisions at the 
CERN SPS and muon catalyzed fusion at the Rutherford Appleton 
Laboratory. We are seeking a Physicist with a Ph. D to join the group 
and to participate in this research programme. 

The post is a SERC funded Research Fellowship on the 1A scale 
and is tenable for 3 years. Salary: £10/458-£16/665 plus 
superannuation. 

Informal enquiries to Dr. J. M. Nelson on 021-414 4684 or via 
electronic mail on JMN@UK.AC.BHAM.PH.G. Application forms 
and further details are available from The Staff Office, University of 
Birmingham, Edgbaston, Birmingham, England, B15 2TT or by 
telephoning 021-414 6483 (24 hour answerphone). Please quote 
reference S/2154. Closing date: 30th November 1989. 

An Equal Opportunities Employer. 

VACANCIES 
ASSISTANT PROFESSOR 

T h e D e p a r t m e n t o f Phys ics , Un ive rs i t y o f W i s c o n 

s i n - M a d i s o n an t i c ipa tes o n e or m o r e tenure t rack 

p o s i t i o n s at t he ass is tan t p r o f e s s o r level t o beg in 

Fall, 1 9 9 0 or later. 

A p p l i c a n t s shou ld p r o v i d e ev idence o f teach ing 

ski l ls and abi l i ty t o car ry o u t an i ndependen t re

search p r o g r a m . 

Preference w i l l be g iven t o a t o m i c expe r imen ta l i s t s , 

c o n d e n s e d m a t t e r t h e o r i s t s , nuclear e x p e r i m e n t a 

l ists and par t ic le t h e o r i s t s . 

A p p l y t o : 

Martin Olsson, Chair, 
Department of Physics, 
UW-Madison, 
1150 University Avenue, 
Madison, Wl 53706 

by November 15, 1989. 
The University of Wisconsin is an equal opportuni

ty/affirmative action employer and especially en

courages women and minorities to apply. 
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Argonne National Laboratory. 

Previously Acting Head of the 

superconducting magnet effort in 

the Central Design Group of the US 

Superconducting Supercollider 

(SSC), Kirk has also held a number 

of important positions at Fermilab, 

including Head of the Physics De

partment and Project Manager for 

he Tevatron II Fixed Target Pro

ject. 

Argonnes physics programme 

includes collaboration in the CDF 

experiment at the Fermilab Teva

tron collider, continuing studies of 

hadron polarization effects, and un

derground experiments in the Sou

dan mine. There is also the con

struction of a 150 MeV electron li-

nac to continue the successful Wa

kefield studies carried out on an ex

isting 20 MeV machine, and of the 

barrel calorimeter for the ZEUS de

tector at the HERA proton-electron 

collider at the German DESY Labo

ratory. Major ongoing plans centre 

on Argonne's role in the SSC ex

periments. 

^Meetings 

The 25th IUPAP International 

('Rochester') Conference on High 

Energy Physics will be held from 2-

8 August 1990 in Singapore, 

hosted by the South East Asia 

Theoretical Physics Association 

and the National University of Sin

gapore. Further information from 

Prof. K.K. Phua, c/o Dept. of Phy

sics, National University of Singa

pore, Kent Ridge, Singapore 0511, 

bitnet PHYCONF at NUSVM. 

The second European Particle Ac

celerator Conference will be held 

from 12-16 June 1990 in Nice, 

France, under the auspices of the 

European Physical Society and the 

European Committee for Future Ac-

An event at the Joint Institute for Nuclear 
Research (JINR), Dubna, near Moscow, in 
August marked the 80th birthday of former 
JINR Director N.N. Bogolyubov (centre), who 
now holds the title of Honorary Director of 
JINR. Among those paying tribute to this 
figurehead of Soviet science were 
A.A. Logunov, Vice-President of the Soviet 
Academy of Sciences (right), and JINR Di
rector D. Kiss (left). 

(Photo Yu. Tu ma nova) 

celerators. Further information from 

the Local Organizing Committee, 

(Chairman P. Mandrillon, Secretary 

F. Fein) Centre Antoine-Lacas-

sagne, 26 Voie Romaine, 06054 

Nice, Cedex, France. 

A Valitz Conference' will be held in 

Oxford on 5-6 July 1990 to mark 

Dick Dalitz's (formal) retirement. 

Speakers will include Abraham Gal, 

Gerson Goldhaber, Maurice Jacob, 

T.D. Lee, Yoichiro Nambu and Val 

Telegdi. Further details and regis

tration forms from - Dalitz Confer

ence, Department of Theoretical 

Physics, 1 Keble Road, Oxford 0X1 

3NP, UK, or via bitnet from LLE

WELLYN at UK.AC.OX.PH. V1 or 

LLEWELLYN at V1 .PH.OX.AC.UK. 

From 14-25 June 1990 an Ad

vanced Study Institute on Tech

niques and Concepts of High Ener

gy Physics will be held at St. Croix, 

US Virgin Islands, sponsored by 

the NATO Advanced Institutes Pro

gramme, the US Department of En

ergy and the US National Science 

Foundation, Fermilab and the Uni

versity of Rochester. Further infor

mation from - C. Jones, Dept. of 

Physics and Astronomy, University 

of Rochester, Rochester, NY 

14627, USA. 

The successful Lake Louise Winter 

Institute organized by the Universi

ty of Alberta, Edmonton, Alberta, 

Canada, continues with themes of 

The Standard Model and Beyond 

from 18-24 February next year and 

The Factory Era in February 1991. 

Further information from the Wint

er Institute Secretary, Dept. of Phy

sics, University of Alberta, Edmon

ton, Canada T6G 2J1. 

Trends in Physics' - the eighth 

General Conference of the Euro

pean Physical Society - will be held 

from 4-8 September 1990 in Am

sterdam and will cover a wide 

range of physics subjects. Further 

information from the Conference 

Secretariat, RAl Organistie Bureau 

bv, Europaplein 12, 1078 GZ Am

sterdam, Netherlands. 
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Boston University 
Physics Department 

SENIOR ELECTRONICS 
DESIGN ENGINEER 
This posit ion provides engineering and related support to High-

Energy Physics research projects at SLAC, CERN, Brookhaven 

Nat ional Laboratory, Gran Sasso and o the r internat ional sites. 

The successful cand ida te w i l l d e m o n s t r a t e cons iderab le ex

pert ise, creat iv i ty and i n d e p e n d e n c e in state-of-the-art elec

t r o n i c s d e s i g n , i n c l u d i n g h i g h - s p e e d a n a l o g a n d 

ECL/TTL/CMOS digi tal des ign. Experience in Physics research 

and fami l iar i ty w i t h N I M , C A M A C , VME and FASTBUS stan

dards are a plus. This pos i t ion requires B.S.E.E. o r equ iva len t 

and 4-6 years' exper ience in Physics research o r industr ial 

R & D. O u r cu r ren t faci l i ty is staffed w i t h t w o engineers and 

three technicians. Equipment includes a M e n t o r Graphics CAE 

system and several VAX, A p o l l o and IBM c o m p u t e r systems. 

App l i can ts shou ld send a resume a n d th ree let ters of r e c o m 

mendat ion t o : Thomas F. Bagarella, Off ice of Personnel, Boston 

Univers i ty , 25 Buick Street, Bos ton , M A 02215 . A n Equal O p 

por tun i t y /A f f i rma t i ve A c t i o n Employer . 

B o s t o n U n i v e r s i t y 

You'll find we have a lot to offer. 

UNIVERSITY OF OXFORD 
DEPARTMENT OF NUCLEAR PHYSICS 

Appointment of 
RESEARCH OFFICER AND 

POSTDOCTORAL RESEARCH ASSOCIATES 
IN PARTICLE AND NUCLEAR PHYSICS 

T h e D e p a r t m e n t w i s h e s t o a p p o i n t a R e s e a r c h O f f i c e r a n d 

3 P o s t d o c t o r a l R e s e a r c h A s s o c i a t e s , t o w o r k in t h e e x p e r i m e n 

ta l p h y s i c s p r o g r a m m e o f t h e D e p a r t m e n t , w h i c h i n c l u d e s : 

• DELPHI e x p e r i m e n t a t LEP (CERN) 

• Z E U S e x p e r i m e n t a t H E R A (DESY) 

• S O U D A N 2 e x p e r i m e n t o n p r o t o n d e c a y ( M i n n e s o t a ) 
• S N O e x p e r i m e n t o n s o l a r n e u t r i n o s ( S u d b u r y , O n t a r i o ) 
• D e v e l o p m e n t o f c r y o g e n i c p a r t i c l e d e t e c t o r s 

T h e R e s e a r c h O f f i c e r is e x p e c t e d t o h a v e a f e w y e a r s p o s t d o c 
t o r a l e x p e r i e n c e a n d be p r e p a r e d t o a c c e p t m a j o r r e s p o n s i b i l i t i e s 
in e x p e r i m e n t s o v e r s e a s . T h e a p p o i n t m e n t is f o r 3 y e a r s , r e n e 
w a b l e f o r a f u r t h e r 2 y e a r s , o n t h e U n i v e r s i t y L e c t u r e r S c a l e 
( £ 1 0 , 4 5 8 t o £ 2 1 , 8 5 2 ) . T h e r e a re p o s s i b i l i t i e s f o r s o m e p a i d 
c o l l e g e t e a c h i n g . 

T h e R e s e a r c h A s s o c i a t e p o s t s a re p o s t d o c t o r a l p o s i t i o n s o n t h e 

R e s e a r c h S u p p o r t G r a d e 1 A S c a l e ( £ 1 0 , 4 5 8 t o £ 1 6 , 6 6 5 ) , w i t h 

a p p o i n t m e n t s a g a i n f o r a n in i t ia l p e r i o d cTf 3 y e a r s r e n e w a b l e f o r 

a f u r t h e r 2 y e a r s . In b o t h c a s e s , s t a r t i n g sa la r i es w i l l b e a c c o r d 

ing t o a g e a n d e x p e r i e n c e . 

A p p l i c a n t s s h o u l d s t a t e w h e t h e r t h e y a re i n t e r e s t e d in o n e o r 
o t h e r (or b o t h ) t h e a b o v e p o s t s , a n d s e n d a c v w i t h s t a t e m e n t o f 
r e s e a r c h i n t e r e s t s a n d t h e n a m e s a n d a d d r e s s e s o f t w o r e f e 
r e e s , t o : 

M r . A . J o n e s , G e n e r a l A d m i n i s t r a t o r , 

D e p a r t m e n t o f N u c l e a r P h y s i c s , K e b l e R o a d , 

O x f o r d , O X 1 3 R H . b y 1 N o v e m b e r 1 9 8 9 . 

An equal opportunity employer 

Postdoctoral Opportunities Available 
In Nuclear Physics and Chemistry 

L A W R E N C E BERKELEY L A B O R A T O R Y ' S N u c l e a r S c i c n c c 

D i v i s i o n has p o s t d o c t o r a l p o s i t i o n s in e x p e r i m e n t a l a n d 

theore t i ca l n u c l e a r phys ics . T h e cen t ra l focus o f the D i v i s i o n ' s 

research p r o g r a m is the p r o d u c t i o n a n d s tudy o f n u c l e a r mat te r 

at e x t r e m e c o n d i t i o n s . Spec i f i c p r o g r a m s i n c l u d e : the inves t iga

t i o n o f h e a v y - i o n co l l i s i ons at l o w , i n t e r m e d i a t e a n d u l t ra re la t i v -

istic: i n c i d e n t energ ies ; n u c l e a r s t ruc tu re s tudies; p r o d u c t i o n a n d 

c h a r a c t e r i z a t i o n o f exo t i c n u c l e i ; n u c l e a r as t rophys ics ; a n d 

i n s t r u m e n t a t i o n d e v e l o p m e n t . Th is fo re f ron t research is c a r r i e d 

ou t at LBL's Beva lac a n d 8 8 - I n c h C y c l o t r o n acce le ra to rs a n d at 

acce le ra to rs at o the r labora to r ies (e.g. , CERN SPS a n d B N L A C S ) . 

C a n d i d a t e s w i t h ze ro to th ree years f r o m P h . D . w i t h a back 

g r o u n d in e i the r n u c l e a r or h i g h - e n e r g y phys ics o r n u c l e a r c h e m 

istry are e n c o u r a g e d to a p p l y . These a p p o i n t m e n t s w i l l be for a 

t e r m o f o n e year w i t h the p o s s i b i l i t y o f r e n e w a l for u p to th ree 

years . C a n d i d a t e s a re e n c o u r g e d t o a p p l y b y January 3 1 , 1 9 9 0 . 

A p p l i c a n t s a re reques ted to s u b m i t a c u r r i c u l u m v i t a e , list o f 

p u b l i c a t i o n s , a n d a r range for th ree letters o f r e c o m m e n d a t i o n 

(Spec i fy Job # B / 5 4 5 2 ) t o be sent t o : Janis M . D a i r i k i , Assistant 

D i r e c t o r N u c l e a r Sc ience D i v i s i o n , L a w r e n c e Berke ley Labora 

t o r y , E m p l o y m e n t O f f i c e , B l d g . 9 0 / 1 0 4 2 , 1 C y c l o t r o n R o a d , 

Be rke ley , C A 9 4 7 2 0 . 

L A W R E N C E BERKELEY L A B O R A T O R Y is an e q u a l o p p o r t u n i t y / 

a f f i r m a t i v e a c t i o n e m p l o y e r . W O M E N A N D M I N O R I T I E S ARE 

E N C O U R A G E D T O APPLY. 

LB 
LAWRENCE 

BERKELEY 

LABORATORY 

Physics Research Staff Positions 
The Continuous Electron Beam Accelerator Facility 

(CEBAF) is a 4 GeV high intensity (200/A), high duty 

factor (100 %) electron accelerator that will begin opera

tions for physics research in January 1994. 

We invite applications for positions on the Physics Division 

research staff in the field of particle and nuclear physics. 

Some of the experiments currently planned include 

hyperon and hypernuclear studies, inclusive deep inelastic 

electron scattering at high q2, tests of nuclear tran-

sperency at high q2, and measurements of neutral weak 

form factors of the nucleon via parity violating electron 

scattering as tests of the standard model. Proposed experi

mental equipment includes a high momentum' spectro

meter and several smaller special purpose spectrometers. 

We offer a very competitive total compensation package. 

For prompt consideration, please send resume, with 

salary history to Employment Manager, CEBAF, 12000 

Jefferson Avenue, Newport News, VA 23606. 

For further information, contact Roger Carlini, Group 

Leader-Hall C, (604) 249-7123. 

The Continuous Electron Beam Accelerator Facility 

An Equal Opportunity, Affirmative Action Employer 
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Cryogenic ion source 

A cryogenic electron beam ion 

source (CRYEBIS) came into opera

tion earlier this year at the J.R. 

Macdonald Laboratory of the Uni

versity of Kansas and went on to 

supply fully stripped argon ions for 

ihysics experiments. The Labora

tory studies atomic interactions us

ing a range of ion energies. 

Accelerator 
Conference 

The International Conference 

on High Energy Accelerators 

was held in Tsukuha, Japan, 

in August hosted by the Ja

panese KEK Laboratory. A full 

report will feature in the next 

issue. 

ICFA meets in Japan 

The International Committee for 

Future Accelerators (ICFA) meet

ing at the Japanese KEK Labora

tory on 18 August reviewed the 

work of the four ICFA panels set 

up in 1984 and which have sub

stantially increased their activi

ties in recent years (September 

1988, page 14). 

' Following the success of the 

earlier Instrumentation Schools 

held at the International Centre 

for Theoretical Physics (ICTP) in 

Trieste, the Panel for Instrumen

tation Innovation and Develop

ment will hold its next school 

(the third) in Rio de Janiero in 

July 1990, in line with ICFA's 

policy of promoting high energy 

physics in developing countries. 

The following School, in June 

1991, will again be held in 

Trieste. The Instrumentation Bul

letin now has a circulation of 

some 2,500 and is distributed 

from four regional centres. The 

latest issue is No. 7. 

The Beam Dynamics Panel 

publishes a Newsletter with a 

circulation of around a thousand: 

the latest issue is No. 4. Forth

coming Workshops organized 

by this Panel will be on 'Collec

tive Effects of Short Bunches', 

to be held at KEK Japan next 

September or October, and on 

'Operations Simulation' in the 

US in 1991. 

The Panel of New Accelerator 

Schemes will hold a Workshop 

on 'High Current Cathodes' next 

June on Bandor Island, France, 

immediately after the European 

Particle Accelerator Conference 

in Nice (see page 29). For 1991 

there are plans to hold a joint 

Workshop with the Beam Dy

namics Panel on 'Beam-Beam Ef

fects in Linear Colliders'. 

The Panel of Superconducting 

Magnets and Cryogenics has 

been working on an ICFA stan

dard for superconducting wire 

and cable for accelerator mag

nets. It is hoped to finalize this 

within the next year for forward

ing to the appropriate Standards 

Bureaux in the major countries 

concerned. 

As well as reviewing the work 

of its panels, ICFA also dis

cussed the programme for the 

next ICFA Seminar on Perspec

tives in High Energy Physics to 

be held at the Institute of High 

Energy Physics, Serpukhov, 

USSR, next October. The pre

vious seminar was held in 

Brookhaven (December 1987, 

page 1). 

Finally ICFA unanimously de

cided to propose to the Particles 

and Fields Commission of the In

ternational Union of Pure and 

Applied Physics (IUPAP) that 

Academician A.N. Skrinsky, Di

rector of the Novosibirsk Nuclear 

Physics Laboratory and who last 

year succeeded M.A. Markov as 

Secretary of the nuclear physics 

branch of the Soviet Academy 

of Sciences, should be ap

pointed as ICFA's next Chairman 

for three years from 1 January, 

succeeding Yoshio Yamaguchi, 

who retires from the Committee 

after serving as a member since 

its inception in August 1977. 

Delegates at the recent ICFA (International 
Committee for Future Accelerators) meeting 
at the Japanese KEK Laboratory - left to 
right, E. Myae (Serpukhov), R. Palmer 
(SLAC/Brookhaven), S. Fang (Beijing), V. 
Soergel (front, DESY), D. Kiss (Dubna), G. 
Trilling (Berkeley), S. Ozaki (KEK), K. Strauch 
(Harvard), L. Pondrom (Wisconsin), Helga 
Schmal (secretary, CERN), E. Keil (CERN), Y. 
Yamaguchi (chairman, Tokai), C. Rubbia 
(CERN), T. Ekelof (Uppsala), W.0. Lock (se
cretary, CERN), H. Hirabayashi (KEK), A. 
Skrinsky (Novosibirsk), Yu. Ado (Serpuk
hov). 
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RESIDENCE 
DIVONNE 

CENTRE 

f r a n c o 

agence immobiliere 
Residence Divonne Centre 
10, Grand-Rue, Batiment A 
01220 Divonne-les-Bains 

Tel 50202575 

THE PLAYERS' 
PARADISE 

GOLF COURSE? 
CASINO? 
HORSE RACES? 
CARD PLAYING? 
OF COURSE, 
all of them only 3 
minutes away! 
As well as: 
125 luxurious flats, 
swimming-pool, 
park, shops,... right 
in the heart of 
Divonne. 
And 15 minutes 
from Geneva's, 
Christie's, 
Sotheby's,... 
Would you bet 
Divonne Centre is a 
great choice? 
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