
Looking at switched power possibilities. 
This scale model radial transformer built at 
CERN showed how pulses from the outer 
rim can give a compressed electric field to
wards the centre. 

(Photo CERN X246.2.87) 

I incke at the Un ive rs i t y o f g iv ing an increased e lect r ic f ie ld as 
k o c h e s t e r . t he pu lse is c o m p r e s s e d i n w a r d s . 

F. Vi l la at t he S t a n f o r d Linear A d d i t i o n a l gain cou ld c o m e f r o m 
A c c e l e r a t o r Center (SLAC) has p r o - t ape r i ng the line a long the b e a m d i -
p o s e d us ing h igh p ressure gases as rec t ion (the c o m m o n axis o f t he 
t he s w i t c h , w i t h a s h o r t laser pu lse d iscs ) . F. Vi l la has p r o p o s e d a c lev-
in i t ia t ing the d i scha rge . er m e t h o d o f c lose pack ing us ing 

T h e f o u r t h m e t h o d is an in te res t - t w i s t e d , t ape red l ines, 
ing a t t e m p t t o c rea te t he s h o r t R. Palmer ( B r o o k h a v e n / S L A C ) 
pu lse d i rec t l y by Four ier s y n t h e s i s p r o p o s e d an init ial app l i ca t ion o f 
- add ing t o g e t h e r t he o u t p u t s o f s w i t c h e d p o w e r f o r a h igh b r igh t -
a r o u n d ten su i tab ly p h a s e d f r e - ness e lec t ron gun i nco rpo ra t i ng a 
q u e n c y gene ra to rs t o p r o d u c e a re- p h o t o c a t h o d e , and us ing a 3 
su l tan t sho r t pu lse in a cav i t y . It is M V / m acce lera t ing v o l t a g e , 2 m m 
be ing s tud ied by H. Hase ro th and g a p , 10 ps acce lera t ing pu lse , and 
F. Caspers at CERN, w i t h a tr ia l ex- 1 0 0 f s e lec t ron pu lse , 
pe r imen t n o w u n d e r w a y at W u p - A t t he w o r k s h o p , w o r k i n g 
per ta l . g r o u p s l o o k e d in to the s w i t c h i n g 

M u c h a t t en t i on c e n t r e d on radial m e t h o d s t o p roduce the pu lse , t he 
t r a n s m i s s i o n l ines, w i t h a pu lse at m a t c h i n g o f t he init ial p o w e r supp l y 
t he ou te r radius o f a d isc s t ruc tu re c i rcu i t ry t o the t r a n s m i s s i o n l ine. 

t he des ign o f t he rad io f requency 
cav i t y and p h o t o c a t h o d e , and the 
p r o d u c t i o n o f a su i tab le sho r t laser 
pu lse . 

Ca lcu la t ions s h o w e d the p o s s i 
b i l i ty o f d e v e l o p i n g an e lec t ron gun 
up t o a h u n d r e d t i m e s b r igh te r t han 
t he des ign va lue o f t he rad io f re 
q u e n c y g y n n o w under t e s t at 
B r o o k h a v e n ' s A c c e l e r a t o r T e s t Fa
ci l i ty (Apr i l 1 9 8 7 , page 2 1 ) . If th i s 
can be a c h i e v e d , s w i t c h e d p o w e r 
m a y have an i m p o r t a n t role t o p lay 
in fu tu re acce le ra to r c o n s t r u c t i o n . 

STANFORD 
Internal targets 
Of b u r g e o n i n g in teres t t o m a n y nu 
clear and par t ic le phys i c i s t s is a 
s t o r a g e r ing techn ique f o r f i xed tar 
ge t e x p e r i m e n t s . It h inges o n t he 
use o f gas- je t t a r g e t s , s h o o t i n g a 
n a r r o w s t r e a m o f a t o m s ( h y d r o g e n , 
he l i um, a r g o n , x e n o n , . . . . ) t h r o u g h 
a c i rcu la t ing b e a m of e lec t rons or 
p r o t o n s . 

P ioneered at CERN and the S o 
v ie t N o v o s i b i r s k Labo ra to r y , m o r e 
such ' in terna l t a r g e t s ' are be ing 
bui l t or c o n t e m p l a t e d f o r s t o rage 
r ings in Eu rope , the Sov ie t U n i o n , 
and the Un i ted S ta tes . 

F r o m 9 - 1 2 January , phys i c i s t s 
f r o m a r o u n d the w o r l d m e t at t he 
S t a n f o r d Linear A c c e l e r a t o r Center 
(SLAC) t o d i scuss p r o s p e c t s and 
p r o b l e m s in th is expand ing f ie ld . 
Open ing w i t h a d i scuss ion o f t he 
phys i cs poss ib i l i t i es at e lec t ron 
s t o r a g e r ings w i t h internal t a r g e t s , 
S tan B r o d s k y o f S L A C n o t e d t ha t 
e l e c t r o p r o d u c t i o n con t i nues t o be 
t he de f in i t i ve pa th t o exp lo re the 
quark and g luon s t ruc tu re o f n u -
c leons (s t ruc tu re f unc t i ons ) . 

Recent su rp r i s ing reve la t ions by 
t he European M u o n Co l labora t ion 
(EMC) at CERN, r e v i e w e d by Frank 
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BROOKHAVEN NATIONAL LABORATORY 

National Synchrotron Light Source Department 
Scientific Staff Vacancies 

Accelerator Scientist 
Applications are invited from individuals with a broad 
background in experimental particle accelerator physics. 
Activities will be directed to the operation and enhance
ment of the existing storage rings. Important, areas of 
work are the study of beam intensity limiting effects, 
orbit stabilization, and the development of the related 
hardware and diagnostic instrumentation. The selected 
candidate will also be involved in the design, construc
tion, and commissioning of a compact, super conducting 
storage ring dedicated to X-ray microlithography. 
Candidates are expected to have a strong record of 
accomplishment in the field of accelerator science and 
the capacity for independent work and for coordinating 
team activities. Address applications to Dr. G. Vignola, 
Accelerator Physics Section Head, Building 725C. 

Physicist 
Applications are invited from individuals with a doctorate 
(preferably in physics) and a background in signal detec
tion techniques. Experience in photon detection and ac
celerator diagnostics is desirable. The selected candidate 
will participate in design of beam diagnostics hardware 
for the NSLS storage rings, including detector develop
ment at the X28 beamline. Address applications to 
Dr. J.N. Galayda, Diagnostics and Control Group, 
Building 725B. 

Apply by sending a resume that includes the names of 
three references, to the individuals named above, c/o 
National Synchrotron Light Source Department, 
Brookhaven National Laboratory, AssociatecfUniversities, 
Inc., Upton, L.I., NY 11973. Equal Opportunity Employer 
m/f. 

I l I I I BROOKHAVEN 
r • • • • NATIONAL LABORATORY 
U H | ASSOCIATED UNIVERSITIES INC. 

UNIVERSITY OF ILLINOIS 
Department of Physics 

ASSISTANT PROFESSORSHIP 
Starting Date: Fall, 1990 

The Department of Physics at the University of Illinois at Urbana-
Champaign anticipates a tenure-track assistant professorship in 
experimental nuclear physics available beginning in the Fall of 
1990. 
The successful applicant will join a very active research program 
centered at the Nuclear Physics Laboratory. The NPL research 
staff has a number of "user-based" initiatives in place at the 
Bates, CERN/LEAR, and Saskatoon laboratories. W e are also 
actively planning an extensive research program for CEBAF. Our 
efforts include experiments in electron and photon scattering, in 
electro- and photo-product ion, and in ant iproton-proton colli
sions at low energies. 
While we seek primarily a physicist whose interests parallel our 
present activities, wel l -documented potential for excellence in 
research and teaching is the major criterion for this appointment. 
A doctorate is required and salary is competit ive. 
More information on our programs can be obtained by wri t ing to 
Professor A. M. Nathan, Nuclear Physics Laboratory, 23 Sta
dium Drive, Champaign IL 6 1 8 2 0 , or by calling him at (217) 
333 -3190 . 
Candidates are requested to send a letter, a curriculum vitae and 
publication list, and the names of at least three references t o : 

A . C. A n d e r s o n , Head 
D e p a r t m e n t of Physics 
1 1 1 0 W . Green S t ree t 
Urbana, I L 6 1 8 0 1 

Completed applications should be received no later than Janua
ry 15, 1990 in order to receive full consideration. 
Interviews may take place during the application period, but no 
final decision will be make until after January 15 ,1990 . 
The University of Illinois is an affirmative action, equal-opportu
nity employer. 

CREATIVE ELECTRONIC SYSTEMS 
Has an immediate opening for an: 

E n g i n e e r / P h y s i c i s t 

to join our systems department with special emphasis on 
complex data acquisition systems. 

Your prof i le: 
- you are holder of a PhD in Electronics or Physics and have at 

least 3 years experience of nuclear/particle physics data 
acquisition systems. 

- you are capable of discussing systems architectures using 
V M E/C AM AC/FASTB U S. 

- you are able to program in Fortran 77 and C under VMS and 
UNIX O.S. 

- Fluent english, good knowledge of trench. 

Our offer: 
- integration in a young and dynamic team 
- permanent position at our headquarters in Geneva 

CREATIVE ELECTRONIC SYSTEMS 

Please send resume to : 
Creative Electronic Systems 
70, route du Pont-Butin 
Case Postale 107 
CH-1213Petit-Lancy 1 
GENEVA/Switzerland 
Attn. Mr. F.-H. Worm 
tel. 022/792 57 45 
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Close of T e n n e s s e e , s u g g e s t tha t 
the p r o t o n sp in m igh t no t be due 
mere ly t o the sp in o f t he quarks 
(June 1 9 8 8 , page 9 ) . S o m e t h e o 
r is ts p r o p o s e tha t the g luons are 
respons ib le , wh i l e o t he r s po in t t o 
orb i ta l m o t i o n o f the qua rks . W h a t 
ever the case , e lec t ron sca t te r i ng 
f r o m polar ized t a rge t s shou ld help 
p rov ide s o m e a n s w e r s . 

The subsequen t ' had ron i za t i on ' 
o f a quark v io len t l y s t ruck in deep 
inelast ic sca t te r ing w a s ano the r 
sub jec t of s t r o n g in te res t . By 
s tudy ing the had rons p r o d u c e d 
w h e n lep tons sca t te r f r o m d i f fe ren t 
nuc le i , n o t e d A n d r e a s Bialas o f 
C r a c o w , phys i c i s t s can gain a d d e d 
ins ight in to th is poo r l y u n d e r s t o o d 
p r o c e s s . So far m o s t o f t hese ex
pe r imen ts have used b e a m s o f 
m u o n s and neu t r inos at CERN and 
Fermi lab. H o w e v e r the in tense e l 
ec t ron levels avai lable f r o m s to rage 
r ings w o u l d o p e n up the hadron iza
t i on p rocess in greater deta i l . 

Prov id ing high average cu r ren ts 
tha t appear a l m o s t c o n t i n u o u s t o a 
par t ic le de tec to r , the c i rcu la t ing e l 
ec t ron bunches in a s t o r a g e r ing 
are far be t te r su i ted f o r de tec t i ng 
severa l secondar ies in co inc idence 
than are the sho r t pu lses ex t rac ted 
f r o m m o s t e lec t ron acce le ra to rs . A 
la rge-accep tance d e t e c t o r cou ld 
analyse m o s t o f the sp ray o f par t i 
c les and nuclear f r a g m e n t s p r o 
duced in e lec t ron-nuc leus co l l i 
s ions . 

Karl Van Bibber o f L i ve rmore 
desc r i bed the P E G A S Y S internal 
ta rge t s c h e m e p r o p o s e d f o r 
S L A C ' s PEP s to rage r ing . T h e PE
G A S Y S co l labora t ion a ims t o s t u d y 
b o t h the fa te o f t he s t ruck quark as 
it hadron izes and the r e s p o n s e o f a 
nuc leus t o the s u d d e n remova l o f 
one o f i ts qua rks . 

A n o t h e r advan tage is tha t s l o w 
par t ic les and heavy nuclear f r a g 
m e n t s are no t a b s o r b e d in a ' t h i n ' 

Above, schematic of the PEGASYS internal 
target proposed for Stanford's PEP electron 
ring. Below, a gas jet internal target devel
oped for beams stored in CERN's SPS ring. 

(Photo CERN 347. 12.82) 

counters 

1 0 1 2 3 4 5 
Meter 
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People and things 

Stan Schriber is the new Head of Los Ala
mos National Laboratory's Accelerator 
Technology Division. 

in ternal ta rge t and can t hus reach 
d e t e c t o r s . A w h o l e n e w c lass o f 
nuclear s t ruc tu re m e a s u r e m e n t s 
t he re fo re b e c o m e s p o s s i b l e , us ing 
heavy f r a g m e n t ' t a g s ' at l o w ener
gy s to rage r ings. S tan K o w a l s k i 
ou t l i ned the 1 GeV e lec t ron 
s t re tche r r ing and internal t a rge t f a 
ci l i ty under c o n s t r u c t i o n at t he 
M I T - B a t e s acce le ra to r , and Kees de 
Jager revea led s imi lar p lans f o r 
NIKHEF in A m s t e r d a m . 

Other po ten t ia l in te rna l - ta rge t d i 
v i d e n d s inc lude po lar ized nuclear 
t a r g e t s . T h e recent EMC su rp r i ses 
in m u o n sca t te r ing f r o m po lar ized 
p r o t o n s have w h e t t e d t h e o r i s t s ' 
appe t i t es fo r s imi lar m e a s u r e m e n t s 
on the n e u t r o n , requ i r ing t a rge t s o f 
po lar ized deu te r i um or he l i um-3 . 

Richard Mi lner o f M I T d i s c u s s e d 
recen t w o r k on a nove l po lar ized 
t a rge t o f op t ica l ly p u m p e d he l ium-3 
a t o m s and desc r i bed a p r o p o s a l t o 
measure the quark sp in s t ruc tu re o f 
nuc leons in the HERA e l e c t r o n - p r o 
t o n co l l ider be ing bui l t at t he Ger
m a n DESY Labo ra to ry in H a m b u r g . 

Severa l o the r s p e a k e r s , a m o n g 
t h e m Louis Dick o f CERN, d e s 
c r ibed the w i d e range o f p lans t o 
use internal t a rge t s in c i rcu la t ing 
p r o t o n or a n t i p r o t o n b e a m s . Mar t i n 
Perl o f S L A C s h o w e d h o w PEGA-
S Y S m igh t even be used t o search 
f o r n e w par t ic les . 

Prov id ing usefu l ins igh ts in to the 
range o f n e w e x p e r i m e n t s poss ib le 
w i t h internal t a r g e t s , t he Top i ca l 
Con fe rence on E lec t ronuc lear Phy
s ics w i t h Internal T a r g e t s d r e w 
large c o n t i n g e n t s f r o m CERN and 
M I T ; Ca l tech , Fermi lab , Frascat i , 
L i ve rmore and N o v o s i b i r s k w e r e 
a lso we l l r ep resen ted . T h e Confe r 
ence w a s o rgan ized and cha i red by 
Ray A r n o l d o f A m e r i c a n Un ive rs i t y , 
Coo rd i na to r o f t he N P A S (Nuclear 
Phys ics A t SLAC) p r o g r a m m e . 

From Michael Riordan 

On people 

The Alexandre Joannides Prize, a 
major award of the French Acad
emy of Sciences, goes this year to 
Raymond Stora , research director 
at the French Centre National de la 
Recherche Scientifique working at 
LAPP (Annecy) and CERN, for his 
work in the renormalization of non-
Abel ian gauge theories, where with 
his students A. Rouet and C. Becci, 
he developed the BRS formulation, 
a cornerstone of modern quantum 
field theory. In other areas, his con
tributions to particle theory have 
been both profound and wide-rang
ing. 

The 1989 J.J. Sakurai Prize for 
Theoretical Particle Physics goes to 
Italian theoretician Nicola Cabibbo 
for his 'outstanding contribution to 
elucidating the structure of the ha-
dronic weak neutral current'. In 
1963, Cabibbo supplied a frame
work to describe the weak decays 
of particles carrying strange 
quarks, a vital step towards the 
current picture of three interrelated 
'families' of leptons and quarks. 

Stan Schriber takes over from 
Bob Jameson as Head of Los Ala
mos National Laboratory's Acceler
ator Technology Division. 

New Berkeley Director 

Charles Vernon Shank, 45, current
ly Director of the Electronics Re
search Laboratory at AT and T Bell 
Laboratories in Holm del, New Jer
sey, becomes Director of the 
Lawrence Berkeley Laboratory from 
1 September, succeeding David 

A. Shirley, who will return to chem
istry. 

German A 

Among the awards for this year by 
the Deutsche Physikalische Gesell-
schaft is its highest annual acco
lade, the Max Planck Medal, to Bru
no Zumino of Berkeley, and the Ro
bert Wichard Pohl Prize to Wolf
gang Paul. 

A member of CERN's Theory Di
vision from 1969 to 1982 and for 
several years its Leader, Zumino is 
well known for his fundamental 
contributions to the field theory of 
elementary particles, characterized 
by deep insight and mathematical 
and logical rigour. In 1974 came 
his pioneer work with Julius Wess 
which led to the formulation of su-
persymmetry. 

Wolfgang Paul, who celebrated 
his 75th birthday last year, has 
made numerous contributions to 
atomic and nuclear physics, includ
ing ingenious systems to handle el
ectrically neutral particles, and was 
a driving force behind the Bonn el
ectron synchrotron. At CERN from 
1964-67, he was first joint Head of 

Nuclear Physics Division, then Di
rector of Physics I Department. He 
was Chairman of CERN's Scientific 
Policy Committee from 1975-77. 
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