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• Wor ldw ide des ign ass is tance and tech­
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Gran Sasso underground 

New Italian centre for 'passive' physics nears completion 

A r o u n d t h e L a b o r a t o r i e s 

CERN: Final preparations for LEP/Polarized neutrons probe 
organic molecules/Plasma lens development/Supergondolas 
and superbouchons 
27 km electron-positron collider gets ready/Exploiting particle 
spin/Aiming for more antimatter/New detector techniques in 
action 
MORIOND; Fifth force fervour 
Gravity under the microscope 
FERMILAB: Medical machine takes shape/DO detector pro­
gress 
Protons for therapy/Second detector for Tevatron collider not 
far off 

PSI: Swiss-made particles 
Broad range of studies at Swiss National Laboratory 

BROOKHAVEN: Switched power 
Workshop on new techniques 

STANFORD: internal targets 
Alternative route to particle collisions 

P e o p l e a n d t h i n g s 

Germany at CERN 

Cover photograph: 
The PS195 experiment at CERN's LEAR low energy antiproton ring will 
extend the study of neutral kaon decays for additional information on 
the poorly understood phenomenon of CP (combined left-right and 
particle-antiparticle) symmetry violation (Photo CERN 91.2.89). 
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Gran Sasso underground 

The external buildings of the new Italian un­
derground Laboratory in the Gran Sasso, 
near Rome. Data links bring out information 
from the detectors deep underground. 

T h e f i rs t o f the b ig d e t e c t o r s in ­
s ta l led in the Ital ian u n d e r g r o u n d 
l abo ra to ry at Gran Sasso is co l l ec t ­
ing i ts f i r s t even t s . T h e n e w labora­
t o r y is n o w in imp ress i ve shape 
w i t h t w o of i ts th ree huge halls rea­
d y t o rece ive d e t e c t o r s . A n inter­
es t i ng exper imen ta l p r o g r a m m e is 
l ined up and there are a l ready 
t h o u g h t s abou t fu tu re d e v e l o p ­
m e n t s . 

T h e Labora to r i Nazionale del 
Gran S a s s o , a b o u t 1 5 0 k m f r o m 
R o m e and o p e r a t e d by INFN ( Is t i tu-
t o Nazionale di Fisica Nuc leare) , is a 
ma jo r i n v e s t m e n t spec i f i ca l ly f o r 
u n d e r g r o u n d phys i cs . 

T h e c o n s t r u c t i o n o f t he Gran 
Sasso Labo ra to ry w a s p r o p o s e d by 
Nino Z ich ich i in 1 9 8 1 t ak i ng a d v a n ­
tage o f t he pene t ra t i on o f t he 
m o u n t a i n fo r a m o t o r w a y . I ts real i ­
za t ion o w e d m u c h t o t he s u p p o r t 
o f Nicola C a b i b b o , Z i ch i ch i ' s suc­
cesso r as Pres ident o f INFN, and 
the Labora to ry is n o w d i r ec ted by 
Enr ico Be l lo t t i . 

Cond i t i ons are par t icu lar ly c lean 
f o r ' pass i ve ' phys i cs . T h e m o u n t a i n 
p r o v i d e s abou t 1.4 k i l o m e t r e s o f 

h ie ld ing f r o m a t m o s p h e r i c c o s m i c 
rays and the su r round ing r o c k is o f 
l o w natural rad ioac t i v i t y . T h e th ree 
e x c a v a t e d halls are each 1 0 0 m 
l o n g , 2 0 m high and 18 m a c r o s s 
(w i t h the c o n n e c t i n g t u n n e l s , s o m e 
1 8 0 0 0 0 cubic m e t r e s o f r ock 
w e r e excava ted ) . T h e halls have an 
inner shea th t o p r o t e c t e q u i p m e n t 
f r o m the inhosp i tab le 6 deg ree 
t e m p e r a t u r e and 9 5 % h u m i d i t y . 

Hall A is d i v ided in t w o ha lves . 
One half houses the Gallex d e t e c t o r 
t o be used by a E u r o p e a n / U S t e a m 
fo r a s t u d y o f so lar neu t r i nos (May 
1 9 8 7 , page 2 6 ) . It uses t he neu t r i ­
no c o n v e r s i o n o f a ga l l ium a t o m t o 
g e r m a n i u m and t hen app l ies s o ­
ph is t i ca ted c h e m i s t r y t o s i f t o u t t he 
g e r m a n i u m a t o m s w h i c h are 
c o u n t e d via thei r rad ioac t i ve d e -

cays . T h e an t i c ipa ted rate o f neu t r i ­
no in te rac t ion is b e l o w one a t o m 
per day and f lush ing the d e t e c t o r 
t ank eve ry f i f teen days means 
search ing f o r f i f teen a t o m s in th i r t y 
t o n s o f ga l l ium ch lor ide . 

Insta l la t ion is on schedu le f o r 
da ta - tak ing t o beg in ear ly nex t 
year . T h e gal l ium is on s i te and the 
f i rs t o f t he 6 0 , 0 0 0 l itre t a n k s has 
j us t been m o v e d in to the hal l . (The 
s e c o n d tank w i l l be a reserve t o re­
ce ive the gal l ium in case o f acc i ­
dent . ) 

The o the r half o f Hall A is f o r 
LVD (the Large V o l u m e De tec to r ) , 
i nvo lv ing a large co l l abo ra t ion in ­
c lud ing Ital ian and Sov ie t p h y s i ­
c i s t s . T h e f r a m e w o r k is in p lace 
and the d e t e c t o r e l emen ts are be ­

ing d e v e l o p e d at Frascat i and Tur in 
as we l l as in the U S A and USSR. 
T h e des ign is s imi lar t o t he M o n t 
Blanc u n d e r g r o u n d d e t e c t o r bu t 
s o m e t w e n t y t i m e s larger, w i t h 
1 8 0 0 t o n s o f l iquid sc in t i l la tor and 
layers o f s t r eamer t u b e s t o s t u d y 
neu t r ino a s t r o p h y s i c s . 

Hall B is t he scene o f t he f i rs t 
ma jo r Gran Sasso data t ak i ng . Half 
o f t he M a c r o ( M o n o p o l e , A s t r o p h y ­
s ics and C o s m i c Ray Obse rva to ry ) 
d e t e c t o r , i nvo lv ing an I t a l i an /USA 
co l l abo ra t i on , has been insta l led 
and has been sens i t i ve f o r severa l 
m o n t h s . Th i s ' ca tch -a l l ' d e t e c t o r 
c o n s i s t s o f s a n d w i c h e s o f sc int i l la­
t o r , s t r eamer t u b e s and abso rbe r . 
Th ree o f t he six s u p e r m o d u l e s are 
n o w in a c t i o n ; w h e n c o m p l e t e d t he 
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One of the three halls at Gran Sasso where 
detectors are being installed. At the far end 
are the first units of the Macro detector, ev­
entually to grow to a length of 72 metres. 

STANFORD 
First Z for SLC 
The new SLC Stanford Linear 
Collider made its first Z parti­
cle (the electrically neutral 
carrier of the weak nuclear 
force) on 11 April. It was 
clearly seen to decay into 
back-to-back jets of hadrons 
in the Mark II detector, with 
nine charged particle tracks, 
and about 70 GeV of visible 
energy in both neutral and 
charged particles. The total 
collision energy of the event 
was 92.2 GeV. More Zs soon 
followed. The Z was dis­
covered at CERN's proton-an-
tiproton collider in 1983. 

7 2 - m d e t e c t o r w i l l t ake up a l m o s t 
t he ful l w i d t h o f t he Hall . 

T h e internal shea th is a l m o s t 
c o m p l e t e fo r Hall C, ass igned t o 
the amb i t i ous Icarus ( Imaging C o s ­
mic A n d Rare U n d e r g r o u n d Signals) 
e x p e r i m e n t (May 1 9 8 7 , page 2 9 ) , 
led by Carlo Rubbia. The d e t e c t o r 
is st i l l be ing d e v e l o p e d but i ts f i r s t 
phase is l ikely t o invo lve s o m e 3 0 0 
t o n s o f l iquid a r g o n . T h e f inal ver ­
s ion is env i saged as a st i l l larger 
v o l u m e su r rounded by a s o l e n o i d 
m a g n e t . 

Ou ts i de , a ser ies o f s t a t i ons t o 
o b s e r v e air s h o w e r s have been 
tun ing up fo r s o m e t i m e (the E A S -
T O P Extens ive A i r S h o w e r expe r i ­
m e n t ) , open ing up the in te res t ing 
poss ib i l i t y o f co r re la t ing sur face 
and u n d e r g r o u n d o b s e r v a t i o n s . 

Smal ler e x p e r i m e n t s are t ak i ng 
advan tage of the ' qu ie t ' Gran Sas­
so e n v i r o n m e n t . One has been 
l ook ing fo r doub le -be ta decay f o r 
t he pas t year and t w o o t h e r s are 
be ing p repa red . A 2 4 4 0 kg cy l i n ­
dr ical a lumin ium antenna c o o l e d t o 
0 .1 K, sens i t i ve t o osc i l l a t i ons o f a 
smal l f r ac t i on the size o f an a t o m i c 

nuc leus , w i l l l ook f o r osc i l l a t ions in ­
d u c e d by g rav i t y w a v e s . 

Geophys i c i s t s tak ing advan tage 
o f the un ique e n v i r o n m e n t have in ­
s ta l led a ve ry sens i t i ve in te r fe ro ­
me te r t o s t u d y rock m o v e m e n t s 
and have o ther e x p e r i m e n t s t o 
measure e l ec t romagne t i c w a v e and 
acous t i c t r a n s m i s s i o n . 

T h e p resen t access t o the Labo­
ra to ry is a long one tunne l o f t he 
m o u n t a i n m o t o r w a y , no t ye t o p e n 
t o publ ic t ra f f i c . W h e n th is road is 
o p e n , reach ing the Labora to ry w i l l 
be d i f f i cu l t , and there is a p ro jec t 
f o r a separa te access . T w o fu r ther 
smal ler halls are a lso f o r e s e e n , t o ­
ge ther w i t h a ser ies o f measures t o 
i m p r o v e the in f ras t ruc tu re , wh i l e 
l o n g e r - t e r m p lans inc lude i m p r o v e d 
data c o m m u n i c a t i o n s and add i t i on ­
al ex terna l bu i ld ings . 

Projective view of a six-muon event as re­
corded in the first supermodule of the 
MACRO experiment, the first major detector 
unit to go live in the new Italian underground 
Gran Sasso Laboratory. The open circles re­
present the centre of a hit scintillator box. 

M A C R O 
h a r d - t r i g 1 . 

run 92 
2 . 3 . 4 . 7 . 1 3 1-

evt 2 0 0 4 
3 - 8 9 5 : 2 3 : 1 2 . 9 6 

f r o n t view 
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High Performance 
BaF> Scintillators 

MERCK - the authorized source! 

High quality BaF2 Scin­
tillators produced under 
CEA* patents 

MERCK together with 
CRISMATEC is sole 
licensee for such BaF2 

Scintillators 

Commissariat a i'Energie Atomique, 
Paris, France 

• MERCK is also a reliable 
supplier for Csl, NaF, 
BGO and other materials 
of interest to you 

For further information 
please contact E. Merck, 
^ • m s t a d t 

MERCK 

E. Merck 
VIC ELO 
P.O. Box 4119 
D-6100 Darmstadt 1 
Phone: (06151) 7236oo 
Fax: (06151) 723630 
Telex: 419328-0 emd 

H 7 „ G. Elektronik GmbH 

Quality from Germany! 

W e d e v e l o p and m a n u f a c t u r e l o w and high vo l t age 
p o w e r supp l ies f o r any app l iance as e .g . 

high-voltage cassettes 
chopper-regulated 

New : up to 35 kV 
• 11 s tanda rd t y p e s f r o m 1 55 V t o 3 5 k V 
• V o l t a g e regu la t ion w i t h cur ren t l i m i t a t i o n ; 

each regu la ted s ta tus is ind ica ted by LEDs 

• A n a l o g p r o g r a m m i n g inc luded 

• Residual r i pp le : 
1 x 1 0 " 4 ss o f ra ted va lue 
t y p . 5 x 1 0 ~ 5 o f ra ted va lue 

• D e v i a t i o n : 
at ± 1 0 % o f the line vo l t age change 
± 1 x 1 0 " 5 o f ra ted va lue 
fo r no l oad / fu l l l o a d : 
2 x 1 0 " 4 o f ra ted va lue 
ove r 8 h o u r s : 
± 1 x 1 0 ~ 4 o f ra ted value 
in the t e m p e r a t u r e range 
± 1 , 5 x 1 C T 4 / 0 C of ra ted value 

A n e x a m p l e o u t o f t h i s s e r i e s : 

- B 

6 casse t t es HCN 7E f i t t e d in a 19 " f r a m e 

A s k f o r our c a t a l o g u e : 

F.u.G. Elektronik GmbH 
Flor ianstr . 2, 8 2 0 0 R o s e n h e i m , W - G e r m a n y 
T e l e f o n 0 8 0 3 1 / 8 1 0 9 3 
Te lex 5 2 5 7 1 2 , Te le fax 0 8 0 3 1 / 8 10 9 9 
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DAT ALINE, 

— Features 
64 independent T D C 
channels, differential E C L on 
rear auxiliary connector 

25 picosecond resolution 
with a 100 nsec range; other 
options available 

± 2 LSB integral and 
differential nonlinearity/each 
channel 

unique zero-suppressed block 
transfer mode 

digital correction for offset 
and gain errors 

pedestals are downloaded or 
automatic during calibration 

on-board Hit register with 
front-panel 'OR' 

front-panel end-of-convert for 
triggering readout devices 

input signals terminated at 
auxiliary backplane 

common Start, front-panel 
NIM, or differential E C L 
auxiliary 

fast 200 nsec clear time 

First of its kind . . . 
a high precision 

time-to-digital converter 
The KineticSystems F432 64-channel, Single-Hit Time-to-Digital Converter 
(TDC) is the first commercially available FASTBUS device with the preci­
sion to resolve time intervals within ± 2 5 picosecond steps. It measures the 
time between a common start input and one of the 64 stop channels, which 
are precision time-to-amplitude converters (TACs) developed by Kinetic-
Systems. Each TAC is multiplexed to a common analog-to-digital converted 
and digitally corrected to compensate for offset and gain errors, insuring ac­
curacy and long-term repeatability. 

Sixty-four TDC channels are packaged on a standard single-width FASTBUS 
card. Each analog channel is an individual daughter board utilizing surface-
mount devices for convenient in-the-field servicing. The multilayer mother 
board contains digital-corrected circuitry, memory, and a complete FASTBUS 
interface. The common start and all 64 stop inputs connect to the TDC 
through a half-height connector card via the module's rear auxiliary backplane. 
Auxiliary inputs are differential E C L , terminated into 100 ohms. 

The F432 is a Slave module, implemented using the FASTBUS Address/Data 
Interface (ADI) chip set and Programmable Array logic devices. Readout is 
usually performed by a data-gathering Master, such as our F820 Scanner Pro­
cessor (SP) or F930 Block Mover I I . The TDC ' s most efficient method of 
readout is by a unique block transfer read of zero-suppressed data memory 
minimizing the number of FASTBUS read operations. Sparse data scan and 
single-word data transfers are also supported. Of course, raw data is always 
available for those who like to keep it all. The pedestal value for each chan­
nel is automatically subtracted from raw input data and stored in memory 
as Pedestal corrected data. In this way, corrected data is read directly b j i 
the host, eliminating the need for special-purpose modules for on-the-frY 
pedestal subtraction. The pedestal values may be downloaded or obtained 
by selecting the pedestal calibration mode. 

F432 
Time-to-Digital Converter 

Contact Us Now For More Information 

Kinet ic S y s t e m s In ternat iona l S . A . Europe 
HOME OFFICE 
3 chemin Taverney 
LeGrand-Saconnex 
CH-1218 GENEVE, Suisse 
Tel: 22 798 4445 
FAX: 22 798 05 25 

GERMANY 
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 
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Around the Laboratories 
CERN's new LEP electron-positron collider 
will be commissioned in July with the injec­
tion line (top) from the SPS feeding in the el­
ectrons for the new 27 kilometre ring. 

(Photo CERN 228.2.89) 

CERN 
Final preparations 
for LEP 

W i t h f i rs t co l l id ing b e a m s f r o m 
CERN's n e w LEP e l e c t r o n - p o s i t r o n 
s t o rage r ing schedu led f o r th is 
s u m m e r , the big push o f mach ine 
rnstal lat ion is en te r ing i ts last 
phase . 

In M a y the f inal m a g n e t s w i l l be 
p laced in the 2 7 k i l ome t re r i ng , and 
the last sec to r s o f h igh v a c u u m in 
t he b e a m pipe c o m m i s s i o n e d . T h e 
a rduous p r o g r a m m e o f ins ta l la t ion 
w o r k g o e s hand in hand w i t h a m e ­
t i cu lous schedu le o f e q u i p m e n t 
t e s t i n g , ensur ing tha t t he n e w m a ­
chine w i l l be in the bes t poss ib le 
shape w h e n the f i rs t b e a m s arr ive 
in Ju ly . 

The carefu l ly o r c h e s t r a t e d m a ­
chine debu t is leav ing no th i ng t o 
chance , w i t h c o m m i s s i o n i n g p r o ­
ceed ing t h r o u g h a ser ies o f p ru ­
den t l y i n te r locked phases . A p i lo t 
phys i cs run w i t h 4 6 GeV b e a m s is 

chedu led th ree w e e k s af ter init ial 
in jec t ion of par t ic les f r o m the SPS 
in jec tor in Ju ly and af ter t he va ­
c u u m s y s t e m has been pu t t h r o u g h 
i ts paces w i t h c i rcu la t ing b e a m s . In 
a subsequen t c o m m i s s i o n i n g 
phase , the s u p e r c o n d u c t i n g l o w -
beta quad rupo les wi l l be t u r n e d on 
t o squeeze the co l l id ing b e a m s and 
b o o s t the l um inos i t y (a measu re o f 
t he co l l is ion rate). 

The success o f t he in jec t ion t e s t 
in to the f i rs t c o m p l e t e d o c t a n t o f 
LEP last s u m m e r p r o v i d e d va luable 
exper ience and s h o w e d h o w we l l 
carefu l p repara t ion can pay of f . 

First po r t o f call on LEP's ma iden 
v o y a g e wi l l be a phys i cs run w i t h 
4 6 GeV e lec t ron and p o s i t r o n 
b e a m s fo r an init ial l ook at t he phy ­
s ics o f the Z par t ic le - t he e lec t r i ­

cal ly neutra l carr ier of t he w e a k nu ­
clear f o r c e , d i scove red at CERN in 
1 9 8 3 . 

Even at init ial luminos i t ies o f 2 x 
1 0 3 0 c m ~ 2 s " 1 (LEP's des ign f igure is 
1.7 x 1 0 3 1 ) , " t h e four LEP exper i ­
m e n t s - A l e p h , Opa l , Delphi and L3 
- w i l l have the chance t o in te rcep t 
a f e w t h o u s a n d Zs per day . W i t h 
the to ta l number of Zs c l ocked up 
so far at the big 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 be­
ing on ly a smal l f rac t ion o f th is 
numbe r , a prec is ion f ix on the Z 
pa rame te rs w o u l d pay immed ia te 
phys i cs d i v i dends . 

The phys ics a im fo r th is year is 
t o tune the mach ine t o the Z p r o ­
duc t i on energy and sit there fo r as 
long as poss ib le , w i t h p rec is ion en ­
ergy ca l ib ra t ion t o g ive m a x i m u m 
phys i cs ins ight . 

A f t e r b e a m cur ren ts o f one m i l -
l iamp dur ing th is yea r ' s run , nex t 

year shou ld see the cur rent t r i p l ed , 
w i t h the mach ine a t ta in ing i ts de ­
s ign l um inos i t y . The LEP t e a m has 
pu t a lot o f w o r k in to i m p r o v i n g the 
m a c h i n e ' s po ten t ia l by l ook ing 
c lose ly at poss ib le adverse b e a m -
b e a m e f fec t s and instabi l i t ies. 
Beam cu r ren ts o f over a mi l l iamp 
fo r each o f t he fou r co l l id ing 
bunches are no t exc luded , e v e n ­
tual ly doub l i ng the des ign l um inos i ­
t y . 

On the ene rgy f r o n t , LEP's 1 2 8 
conven t i ona l rad io f requency acce l ­
e ra t ion cav i t ies shou ld be c o m p l e ­
m e n t e d by the end o f th is year by 
the f i rs t s u p e r c o n d u c t i n g cav i t ies , 
o f fe r ing add i t iona l b e a m energy . 
T h e exac t pa th t o the higher LEP 
energ ies needed t o p r o d u c e d pairs 
o f W par t ic les (the electr ical ly 
cha rged carr iers o f the w e a k fo rce) 
w i l l be p l o t t e d in detai l in the c o m ­
ing m o n t h s . 
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Schematic of the polarized neutron tech­
nique for studying macromolecules. The par­
ticles enter from the reactor, right. The mi­
crowave power saturates paramagnetic 
compounds and the nuclear magnetic reson­
ance monitors target polarization in a target 
set-up previously used in particle physics ex­
periments. The scattered neutrons are 
picked up by a position sensitive area detec­
tor (left). 

Helium 
recovered 

- l i q u i d He 
- Hcgos 

va r ious p ro te i ns and r ibonuc le ic 
ac ids . 

Ex tens ive t e s t s on an a lbumin 
w i t h a mo lecu la r w e i g h t o f 6 8 , 0 0 0 
gave p r o m i s i n g resu l ts , d e m o n ­
s t ra t i ng t he p o w e r o f t he sp in c o n ­
t ras t va r ia t ion m e t h o d . H o w e v e r t o 
reveal t he f ine deta i ls o f mo lecu la r 
s t r u c t u r e s m o r e in tense b e a m o f 
po lar ized neu t rons is n e e d e d . A 
n e w c o l d sou rce is be ing insta l led 
at the GKSS reac to r , wh i l e a n e w 
d i lu t ion re f r igera to r w i l l be able t o 
coo l t a r g e t s d o w n t o 4 0 deg rees 
mi l l ike lv in and b o o s t po lar iza t ion 
levels . In th is t a rge t all he l ium-3 
has been e l im ina ted - in p rev ious 
e x p e r i m e n t s i ts s t r o n g a b s o r p t i o n 
o f n e u t r o n s l im i ted the accuracy o f 
the resu l ts . 

The t echn ique is a lso be ing in ­
v e s t i g a t e d at t he Saclay and KEK 
Labora to r ies in France and J a p a n 
respec t i ve l y . 

Polarized neutrons 
probe organic 
molecules 

The exper t i se in sp i n -o r i en ted (po­
larized) t a rge t s d e v e l o p e d in pa r t i ­
cle phys i cs e x p e r i m e n t s is p r o v i n g 
usefu l in the s t u d y o f c o m p l e x or­
ganic mo lecu les , s u p p l e m e n t i n g in ­
pu t f r o m m o r e c o n v e n t i o n a l t e c h ­
n iques such as X - ray d i f f r ac t i on . 
For examp le a f ter l in ing up t he 
sp ins o f the ta rge t pa r t i c les , neu ­
t r o n sca t te r ing has p r o b e d the p r o ­
te in s t ruc tu re o f r i b o s o m e s (De­
c e m b e r 1 9 8 8 , page 17) . 

A d d i t i o n a l i n f o r m a t i o n can c o m e 
f r o m us ing po lar ized n e u t r o n 
b e a m s as we l l as po lar ized t a r g e t s . 
Severa l years ago A n a t o l e A b r a -
g a m , cha i rman o f t he CERN Rev iew 
C o m m i t t e e w h i c h pub l i shed i ts f inal 

repo r t in 1 9 8 7 , w a s one o f t he 
phys i c i s t s w h o d r e w a t t en t i on t o 
th is a p p r o a c h . 

M e a n w h i l e par t ic le phys i c i s t s 
had d e v e l o p e d po lar ized t a r g e t s us ­
ing spec ia l o rgan ic mater ia ls (a lco­
hols and diols) t o ach ieve h igh hy­
d r o g e n c o n t e n t . N e w pa ramagne t i c 
o rganometa l l i c c o m p o u n d s had 
been syn thes i zed w i t h d e u t e r o n s in 
p lace o f p r o t o n s t o i m p r o v e the 
po lar iza t ion leve ls , and t o m in im ize 
t he rma l e f fec ts i m p r o v e d d i lu t ion 
re f r igera to rs p r o v i d e d t e m p e r a t u r e s 
jus t a f e w t e n t h s o f a degree a b o v e 
abso lu te zero. 

In a n e w ser ies o f e x p e r i m e n t s 
at t he GKSS Research Cent re in 
Gees thach t , W e s t Ge rmany , a 
G K S S / M u n i c h / C h i c a g o / C E R N t e a m 
l o o k e d at the sca t te r ing o f s p i n -
o r i en ted neu t rons (polar ized by t o ­
tal re f lec t ion f r o m the magne t i zed 
su r faces us ing a set o f ' supe rm i r -
rors ' ) us ing po lar ized t a rge t s o f 

Plasma 
lens development 
Beams o f h igh energy cha rged par­
t i c les are f o c u s e d by magne t i c 
f ie lds such as t h o s e g iven by m a g ­
net ic quad rupo le lenses , or by d e ­
v ices p r o d u c i n g az imutha l f i e lds , 
such as a magne t i c h o r n , or a 
' w i r e ' lens - a cy l indr ica l c o n d u c t o r 
ca r ry ing an axial cur ren t . 

A n o t h e r poss ib i l i t y is t o use the 
az imutha l magne t i c f ie ld c rea ted by 
a c o l u m n o f cu r ren t -ca r ry ing p las­
m a , po ten t ia l l y super io r t o c o n v e n ­
t iona l f o c u s i n g dev i ces because o f 
i ts h igh f ie ld g rad ien t and t ranspar ­
ency t o a par t ic le b e a m . 

The f i rs t such p lasma lens w a s 
d e s i g n e d and insta l led at B r o o k h a v -
e n ' s A l t e r n a t i n g Grad ient S y n c h r o ­
t r o n in 1 9 6 5 , and br ief ly suc­
c e e d e d in f o c u s i n g a b e a m o f sec-
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Wande l & G o l t e r m a n n 
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 wh ich were once over­
looked must now be measured accu­
rately. The new SNA-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 comb ined 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. 31-42 6644, 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 

8 CERN Courier, May 1989 



Discharge tube for experiments at CERN 
looking at possibilities for focusing particles 
using the magnetic fields in a column of cur­
rent-carrying plasma. 

(Photo CERN 599. 12.85) 

o n d a r y par t ic les . T h e reasons f o r 
i ts fa i lure w e r e no t w e l l u n d e r s t o o d 
and f o r a long t i m e the idea lay 
d o r m a n t as the f us i on c o m m u n i t y 
c o n c e n t r a t e d on t o k a m a k s . 

T h e upg rad ing o f CERN's A n t i -
p r o t o n A c c u m u l a t o r C o m p l e x , w i t h 
the add i t i on o f t he A n t i p r o t o n Co l ­
lec tor r ing , has b o o s t e d CERN's an ­
t i p r o t o n supp l y , cal l ing f o r a d d i t i o n ­
al f o c u s i n g p o w e r . A t t e n t i o n has 
cen t red on a p lasma c o l u m n 4 0 

m m in d iame te r and 3 0 c m l o n g , 
car ry ing a cur ren t o f 4 0 0 k A us ing 
h o l l o w e lec t rodes . 

I nves t i ga t i ons so far have l o o k e d 
at a w i d e range o f pa rame te r s -
gas t y p e , gas p ressu re , cha rg ing 
v o l t a g e s , cu r ren ts - in paral lel w i t h 
ex tens i ve c o m p u t a t i o n s t o e s t i m a t e 
the c o n d i t i o n s in a real lens. O n g o ­
ing w o r k requi res a n e w pu lse g e n ­
era to r c o m p a t i b l e w i t h t he p lasma 
d y n a m i c s requ i remen ts and w i t h 

t he t a rge t area cons t r a i n t s . 
W i t h t he ob jec t i ve o f insta l l ing 

an ope ra t i ona l lens in CERN's A n t i -
p r o t o n A c c u m u l a t o r C o m p l e x , t he 
p r o g r a m m e is bene f i t i ng f r o m a 
co l l abo ra t i on w i t h the Un ive rs i t y o f 
E r langen-Nurnberg , w i t h a g ran t 
f r o m the W e s t Ge rman M in i s t r y o f 
Research and T e c h n o l o g y and a d d i ­
t iona l r esou rces f r o m CERN. 

Supergondolas 
and superbouchons 

M a k i n g the i r d e b u t at t he b ig U A 1 
d e t e c t o r at CERN's p r o t o n - a n t i p r o -
t o n co l l ider dur ing the la test run are 
m o d u l e s o f a n e w ca lo r ime te r ( 'su­
p e r g o n d o l a s ' and ' s u p e r b o u c h o n s ' ) 
us ing a revo lu t i ona ry d e t e c t i o n 
m e t h o d w h i c h cou ld we l l g o on t o 
b e c o m e one o f t he s tanda rd t e c h ­
n iques o f t o m o r r o w . 

T o take advan tage o f t he in ­
c reased p r o t o n - a n t i p r o t o n co l l i s ion 
ra tes p r o v i d e d by CERN's n e w A n ­
t i p r o t o n A c c u m u l a t o r C o m p l e x , 
U A 1 ' s ca lo r ime t r y (measur ing t he 
d e p o s i t i o n o f energy) w a s c o m ­
p le te ly r edes igned t o i m p r o v e the 
p rec i s ion o f m a s s m e a s u r e m e n t s 
and the d e t e c t i o n o f ' j e t s ' - t he 
n a r r o w s p r a y s o f par t ic les g iven o f f 
w h e n the qua rks h idden d e e p in­
s ide the co l l id ing par t ic les c lash t o ­
ge ther . 

W i t h no r o o m in the a l ready-
c r o w d e d d e t e c t o r f o r c r y o g e n i c s , 
t he b o l d dec i s ion w a s t aken t o g o 
f o r a c o m p l e t e l y n e w k ind o f m a ­
ter ia l , p i ck ing up ion izat ion at r o o m 
t e m p e r a t u r e . A f t e r i nves t iga t ing 
severa l a l te rna t i ves , the cho ice w a s 
T M P , t e t r a m e t h y l p e n t a n e , an or -
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One module of the ten new 'supergondolas' 
for the UA 1 experiment at CERN's proton-
antiproton collider. It contains 38 2-mm 
layers and 24 5-mm layers of depleted uran­
ium absorber interspersed with 62 boxes of 
containing TMP, an organic liquid which can 
contain free electrons at room temperature. 
Each supergondola contains 16 such mo­
dules. This revolutionary new method of 
calorimetry (measurement of energy de­
position) could go on to become a standard 
technique in the detectors of tomorrow. 

(Photo CERN 224.6.88) 

ganic l iquid w h i c h can con ta in f ree 
e l ec t rons . U A 1 ' s upg rade cal led f o r 
1 3 , 0 0 0 l i t res of T M P , the la rgest 
quan t i t y ever used so far. 

Part ic le s h o w e r s are c rea ted in 
shee ts o f dep le ted u ran ium, 3 0 0 
t o n s in al l . The inc reased neu t ron 
y ie ld in the u ran ium ensures m o r e 
equal r e s p o n s e s f r o m s t r o n g l y in ­
t e rac t i ng par t ic les and e lec t rons 
( ' c o m p e n s a t i o n ' ) , i m p r o v i n g a lso 
t he hadron ic energy reso lu t i on . 

T h e T M P is con ta ined in 3 4 , 0 0 0 
3 m m - t h i c k s ta in less s tee l b o x e s 
f i t t e d w i t h all the necessary e lec­
t r o d e s , h igh vo l t age f e e d t h r o u g h s , 
f i l l ing p ipes , e tc . and m a n u f a c t u r e d 
by i ndus t ry . The 4 0 c m - d e e p s u -
p e r m o d u l e s are bui l t up us ing a l ter­
nate layers o f u ran ium and T M P 
b o x e s . In the e l ec t r omagne t i c sec­
t i on a pos i t i on d e t e c t o r is i nse r ted 
w i t h hor izonta l and ver t ica l s t r ip e l ­
e c t r o d e s t o local ize the s h o w e r . 

T o f u n c t i o n p rope r l y , t he T M P 

m u s t be pe r fec t l y c lean, f ree o f all 
impur i t ies w h i c h w o u l d o t h e r w i s e 
cap tu re s ignal e lec t rons . Before as ­
s e m b l y , all b o x c o m p o n e n t s are 
u l t rason ica l ly c leaned in ho t d e i o n -
ized w a t e r and then baked ou t u n ­
der v a c u u m at 9 0 0 ° . The b o x e s are 
laser w e l d e d and af ter init ial s tack ­
ing are r insed w i t h ho t u l t rapure 
w a t e r , d r ied w i t h pure a r g o n , 
baked ou t at 3 0 0 ° under v a c u u m 
and then f i l led w i t h pure T M P , p re ­
v ious ly c leaned us ing sil ica gel and 
mo lecu la r f i l te rs . 

T h e pe r fec t i on o f all t hese t e c h ­
n iques is t he resul t o f a hero ic ef­
f o r t . In t e s t s last year , the f i rs t 
c o m p l e t e m o d u l e s gave exce l len t 
resu l ts , in par t icu lar g iv ing the 
s a m e resu l ts f o r e lec t rons and p o ­
s i t r ons . Th i s is p r o m i s i n g f o r t he 
n e w phys i cs runs , and pe rhaps 
po in t s t o a n e w pa th fo r exper ­
imenta l phys i cs . 

MORIOND 
Fifth force fervour 
W a s N e w t o n r ight in th ink ing tha t 
t he pul l o f g rav i t y on a b o d y is 
g o v e r n e d by i ts inert ial mass? If he 
w a s , t hen all b o d i e s have the s a m e 
f ree fal l acce le ra t i on , as Gali leo 
t r ied t o check in his c lassic bu t no t 
ve ry accura te e x p e r i m e n t s at the 
leaning t o w e r o f Pisa. 

Th i s equ iva lence o f inert ial and 
g rav i ta t iona l m a s s w e n t on t o be ­
c o m e a bas ic pr inc ip le in E ins te in 's 
genera l t h e o r y o f re la t iv i ty , and so 
is a c o r n e r s t o n e in our under­
s tand ing o f t he Un iverse . 

Success i ve e x p e r i m e n t s have 
c h e c k e d th is o u t t o a p rec is ion o f 
one par t per b i l l ion under cer ta in 
c o n d i t i o n s . H o w e v e r severa l years 
ago s o m e phys i c i s t s began t o th ink 
a long d i f fe ren t l ines w h e n a reana-
lys is o f E o t v o s ' c lass ic 1 9 2 2 ex­
p e r i m e n t s f o u n d t i ny s y s t e m a t i c ef­
f e c t s , h in t ing at a poss ib le t i ny 
m a t t e r - d e p e n d e n t repu ls ive f o r ce 
ac t ing aga ins t g rav i t y . 

A s m a t t e r is charac ter ized by i ts 
nuclear c o m p o s i t i o n , such an e f fec t 
has imp l i ca t i ons f o r p r o t o n s and 
neu t rons . Perhaps there is a f i f th 
f o r c e at w o r k , s u p p l e m e n t i n g the 
we l l k n o w n m e c h a n i s m s of g rav i t y , 
e l e c t r o m a g n e t i s m and the s t r o n g 
and w e a k nuclear f o r c e s . H o w e v e r 
wh i l e i ngen ious t heo r i s t s can 
d r e a m up a f r a m e w o r k fo r such a 
f o r c e , it is n o t a v i ta l par t o f o n g o ­
ing phys i cs ideas. 

N e w e x p e r i m e n t s l ook ing f o r 
n o n - N e w t o n i a n g rav i t y w e r e c o v ­
ered in the M o r i o n d w o r k s h o p 
' T e s t s o f Fundamen ta l L a w s of 
Phys i cs ' , he ld recen t l y in Les A r c s 
in t he French A l p s . T h e s tud ies fal l 
in to t w o ca tego r i es - t h o s e l ook ing 
f o r c o m p o s i t i o n - d e p e n d e n t f o r c e s 
and t h o s e search ing f o r ter rest r ia l 
dev ia t i ons f r o m the c lassical g rav i -
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No room any more for a fifth force? Strength 
of an additional composition-dependent 
force (vertical axis) plotted against the mix­
ing parameter relating this force to neutron 
and proton numbers. Unlike before (April 
1988, page 11), there is now no region 
where positive and negative results are 
compatible. The lowest curve is from a lead-
copper beam balance measurement by C. 
Speake and T. Quinn at the Bureau Inter­
national des Poids et Measures, Sevres, 
near Paris. 
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ta t iona l pull w h i c h dec reases as t he 
square o f t he sepa ra t i on . (Devia­
t i o n s f r o m th is inverse square l aw 
are we l l k n o w n in ex t ra te r res t r ia l 
phys i cs and are u n d e r s t o o d f r o m 
genera l re lat iv i ty . ) 

Four c o m p o s i t i o n - d e p e n d e n t ex­
p e r i m e n t s w e r e d i s c u s s e d . Riley 
N e w m a n repo r t ed on a s t u d y by an 
Irvine g r o u p us ing a ba lance t o 
c o m p a r e the acce le ra t ion o f lead 
and c o p p e r t o tha t o f lead. 
M e a s u r e m e n t s and s y s t e m a t i c s 
w e r e c o m p l e t e d w i t h the expe r i ­
m e n t e r s b l ind t o the resu l ts du r ing 
2 6 0 hours t o e l iminate any sub jec ­
t i ve b ias. A null resul t e m e r g e d . 

A pos i t i ve resul t r e p o r t e d last 
year by the W a s h i n g t o n g r o u p ( ' the 
Index expe r imen t ' ) w a s t aken up by 
Paul B o y n t o n . A fu r the r y e a r ' s 
w o r k has revealed severa l s y s t e m ­
at ic e f fec ts bu t d o e s no t m o d i f y 
the or ig inal resul t . U p g r a d e d equ ip ­
m e n t has i m p r o v e d sens i t i v i t y by 
an o rde r o f m a g n i t u d e , and n e w 
m e a s u r e m e n t s shou ld s o o n be 

c o m p l e t e . 
Pier Bizzeti c o v e r e d the Flor-

ence / INFN ' V a l l o m b r o s a Exper i ­
m e n t ' w h i c h f l oa ts a 1 0 - c m ny lon 
ball on a s t ra t i f ied so lu t ion o f p o ­
t a s s i u m b r o m i d e . A f t e r m a n y s y s ­
t ema t i c and auxi l iary s tud ies , no 
f i f th f o r c e e f fec ts are seen . 

Eric A d e l b e r g e r and Chris S t u b b s 
p resen ted resu l ts f r o m the W a ­
s h i n g t o n ' E o t - W a s h ' p ro jec t . S ign i ­
f i can t appara tus i m p r o v e m e n t s 
have led t o a 2 5 - f o l d increase in 
sens i t i v i t y ove r the 1 9 8 7 resu l ts . 
T h e y use a f o u r - m a s s be ry l l i um-
c o p p e r or be ry l l i um-a lumin ium to r ­
s ion ba lance ro ta t ing re lat ive t o a 
hill o r a lead s o u r c e , and n e w data 
c lear ly p rec ludes a c o m p o s i t i o n -
d e p e n d e n t e f fec t o f the s t r e n g t h 
or ig inal ly s u g g e s t e d . T h e y have 
a lso been able t o t es t the equ iva­
lence o f g rav i ta t iona l and inert ial 
m a s s fo r t he Ear th 's g rav i t y t o a 
level o f less than 3 x 1 0 " 1 1 , reach­
ing t he s a m e sens i t i v i t y as p rev ious 
m e a s u r e m e n t s w h i c h c o m p a r e d 

o b j e c t s fa l l ing t o w a r d s the s u n , bu t 
ex tend ing the va l id i ty o f t he l imi t . 

A poss ib le reso lu t i on o f t he ap ­
paren t d i sc repanc ies b e t w e e n dif­
f e ren t resu l ts has been p r o p o s e d 
by G o l d m a n , N ie to and Hughs us ­
ing a t w o c o m p o n e n t m o d e l in ­
sp i red by q u a n t u m grav i ty . H o w ­
ever the E 6 t - V V a s h Exper imen t 
s h o w e d tha t w i t h the ranges w h i c h 
m i g h t be in fe r red f r o m geophys i ca l 
e x p e r i m e n t s , th is m o d e l is no t 
c o m p a t i b l e w i t h the resu l tant c o m ­
p o s i t i o n - d e p e n d e n t coup l i ngs . 

W i t h n e w c o m p o s i t i o n - d e p e n d ­
ent e x p e r i m e n t s no t c o n f i r m i n g 
earl ier pos i t i ve resu l t s , the c o m p o ­
s i t i on - i ndependen t exper imen ta l s i t ­
ua t ion is no t ye t reso lved ei ther. 
Don Eckhard t s u m m a r i z e d the s ta ­
tus o f t he A i r Force Geophys i cs 
Lab t o w e r e x p e r i m e n t w h i c h last 
year h in ted at a smal l dev ia t ion 
f r o m N e w t o n i a n inverse-square 
g rav i t a t i on . T h e techn ique is t o 
measure g rav i t y on the g r o u n d sur­
round ing the t o w e r , ex t rapo la te the 
g rav i ta t iona l f ie ld up the t o w e r and 
c o m p a r e w i t h m e a s u r e d va lues. 
Dur ing the pas t year sc ru t iny has 
u n c o v e r e d s o m e b iases in the 
g r o u n d su rvey w h i c h dec reased the 
d i sc repancy . A d d i t i o n a l measure ­
m e n t s are needed at ano the r t o w ­
er. 

Such an e x p e r i m e n t , by a Co lo ­
rado t e a m , w a s d i scussed by T i m 
Niebauer and Clyde Speake . E f fo r ts 
began last A u g u s t on a 3 0 0 me t re 
t o w e r w i t h s tud ies o f h o w v ib ra ­
t i o n s cou ld a f fec t t he g rav ime te r 
m e a s u r e m e n t s . T h e conc lus ion 
w a s tha t under app rop r i a te w e a t h ­
er c o n d i t i o n s , t he m e a s u r e m e n t s 
are una f f ec ted . Pre l iminary data 
t aken a b o v e 1 0 0 m e t r e s w a s in 
reasonab le a g r e e m e n t w i t h the 
N e w t o n i a n p red i c t i on . H o w e v e r f i ­
nal conc lus i ons a w a i t m o r e g r o u n d 
m e a s u r e m e n t s in the immed ia te v i ­
c in i ty o f t he t o w e r t o take care o f 
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ftp "In vacuum valves, 
^ Huntington 
designs 'em smarter. 
And builds 'em better." 

Solid construction. Better integrity. 
Huntington machines each valve out of a solid block of 304 
stainless. With thicker walls. And minimum welding. 

Compare that with other valves: Tube stock construction 
and lots of welding. 

And compare surface finish: Huntington's is shinier— 
because it's chemically cleaner and physically smoother. 

For less friction, better flow 
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Huntington uses conical tapered seats for tighter seals 
with less force. Also for better conductance. And far longer 
seal life. 

In all-metal valves, for example, Huntington's copper 
gaskets frequently get hundreds of closures! 

In butterfly valves, Huntington's patented floating shaft 
design automatically centers the flapper for a perfect seal. 
Time after time. 

Faster, easier cleaning. 
Why make things difficult? Huntington uses a number of 
innovative designs to simplify seal changing and cleaning... 

For example, in pneumatics: Instead of unscrewing lots 
of bolts and dealing with springs and grease—you simply 
spin off the top cylinder. Saving downtime and mess. 
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Bakeable or elastomer-sealed. Manual or pneumatic. 
Butterfly, gate, right-angle, straight-through, in-line... 
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experts to make that happen, fast. 

The Other Way retardsflow, collects particulates and requires more 
force to seal Huntington's conical tapered seat streamlinesflow, 
eliminates particle build- up and seals tighter with less appliedforce. 

Get your free catalog, now. 
For complete details on all these better-built vacuum 
valves—plus a full spectrum of better-built vacuum com­
ponents — get the all-new Huntington catalog... 
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Laboratories, 1040 L'Avenida, Mtn.View, CA94043. 
(800) 227-8059 or (415) 964-3323. 
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Now completed at Fermilab is the 250 MeV 
proton synchrotron for the Loma Linda Med­
ical Center in California. After tests at Fermi­
lab it will be shipped to Loma Linda this 
summer. 

t he e n o r m o u s sens i t i v i t y t o even 
s l ight local g rav i t y anoma l ies . 

A n expe r imen t by a L a w r e n c e 
L i ve rmore t e a m us ing a 4 6 5 m e t r e 
t o w e r at t he Nevada T e s t Si te w a s 
desc r i bed by Paul Kasameyer and 
J i m T h o m a s . A g r o u n d su rvey o f 
2 8 0 m e a s u r e m e n t s m a d e w i t h i n 
2 . 6 k m o f the t o w e r w a s c o m b i n e d 
w i t h 6 0 , 0 0 0 m e a s u r e m e n t s f r o m a 
g rav i t y data base o f t he W e s t e r n 
Un i ted S ta tes ma in ta ined by the 
U.S. Geolog ica l Survey . A p re l im i ­
nary analys is w a s c o n s i s t e n t w i t h 
N e w t o n i a n t heo ry . 

M i k e Go rman and Richard 
Hughes p resen ted a c o m p o s i t i o n -
i ndependen t s t udy by a co l l abo ra ­
t i on w o r k i n g in Green land. Ins tead 
o f go i ng up a t o w e r , t hey w e n t 
d o w n a 1 7 0 0 me t re bo reho le in to 
the ice cap , c o m p a r i n g the e x t r a p o ­
lat ion o f sur face g rav i t y w i t h under ­
g r o u n d m e a s u r e m e n t s . The i r c o m ­
par i son is pe r tu rbed by e f fec t s 
f r o m the ice- rock in ter face and the 
ca lcu la ted ice dens i t y s h o w s a l ­
m o s t a 4 % dev ia t ion f r o m the in ­
ve rse -square law. H o w e v e r t h e y 
c a n n o t rule ou t the e f fec t be ing due 
t o grav i ta t iona l anoma l ies in the 
rock subs t ra ta , and are ser ious ly 
cons ide r i ng m o v i n g t o a be t te r lo ­
ca t ion in A n t a r c t i c a . 

Plans f o r n e w ' f i f th f o r c e ' expe r i ­
m e n t s inc lude m e a s u r e m e n t s o f t he 
f ree fal l o f e lec t rons and p o s i t r o n s 
as w e l l as p r o t o n s and a n t i p r o t o n s . 
Theore t i ca l p resen ta t i ons l o o k e d at 
t he o p e n poss ib i l i t ies and the i r i m ­
p l i ca t ions . 

Summar i z i ng , Frank Calapr ice o f 
Pr ince ton cou ld po in t t o the p r o ­
g ress ove r the pas t year w i t h 
' m a n y beaut i fu l e x p e r i m e n t s ' . T h e 
rema in ing ' se r ious d i sc repanc ies ' 
are be ing examined by o n g o i n g ex­
p e r i m e n t s . 

Workshop report from Orrin 
Fackler and Marshall Mugge 

FERMILAB 
Medical machine 
takes shape 

The p r o t o n s y n c h r o t r o n be ing bui l t 
at Fermi lab f o r the Loma Linda Un i ­
ve rs i t y Med ica l Center , Cal i forn ia, 
has been c o m p l e t e d . Beam has 
been acce le ra ted t o the m a x i m u m 
des ign energy o f 2 5 0 M e V and ex­
t r a c t e d . C o m m i s s i o n i n g s tud ies are 
u n d e r w a y and wi l l last unt i l Ju l y , 
w h e n the acce lera tor w i l l be d i s ­
man t l ed and sh ipped t o Loma Linda 
fo r ins ta l la t ion . 

T h e use o f p r o t o n s fo r cancer 
t he rapy w a s f i rs t s u g g e s t e d by Ro­
ber t W i l s o n in a f a m o u s paper p u b ­
l ished in 1 9 4 6 . The great a d v a n ­
tage o f p r o t o n s or o ther heavy 
charged par t ic les is the local izat ion 
o f d o s e because the part ic le d u m p s 
m o s t o f i ts energy at the end o f i ts 
t r a jec to ry (the Bragg peak) . The cy ­
c l o t r on W i l s o n bui l t at Harvard has 
been used f o r th is t y p e o f t he rapy 

fo r severa l yea rs . 
T r e a t m e n t has a lso been avai l ­

able at t he L a w r e n c e Berke ley Lab­
o r a t o r y , us ing f i r s t the 184 - inch cy ­
c l o t r on and later the Bevalac, and 
at labora to r ies in S w e d e n , the 
USSR, J a p a n , Sw i t ze r l and , and Ca­
nada, and has recent ly begun in 
S o u t h A f r i ca . H o w e v e r all th is w o r k i 
has m a d e use o f acce le ra to rs bui l t 
f o r research and subsequen t l y a d ­
a p t e d f o r t he rapy . 

T h e rap id d e v e l o p m e n t in the 
last f e w years o f n e w imag ing 
m e t h o d s has m a d e it poss ib le t o 
locate a t u m o u r w i t h high p rec i ­
s i o n , c o m p l e m e n t i n g the d o s e lo­
ca l iza t ion poss ib le w i t h p r o t o n s . 

In A p r i l , 1 9 8 6 , Loma Linda and 
Fermi lab ag reed tha t Fermi lab 
w o u l d des ign and bui ld a s y n c h r o ­
t r o n w i t h a m a x i m u m energy o f 
2 5 0 M e V t o be used speci f ica l ly 
f o r t he rapy . Fermi lab personne l 
have a lso c o n t r i b u t e d t o the des ign 
o f t he rema inder o f t he Loma Linda 
fac i l i ty . Sc ience A p p l i c a t i o n s Inter­
nat iona l C o r p o r a t i o n w a s chosen 
as an indust r ia l par tner . 
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DO detector progress 

Fermi lab ' s 1 9 8 8 - 9 p r o t o n - a n t i p r o -
t o n co l l ider run has been a g rea t 
techn ica l s u c c e s s , and t o capi ta l ize 
o n t he phys i cs po ten t ia l (so far 
ma in ly exp lo i t ed by the b ig CDF d e ­
tec to r ) Fermi lab is push ing t o b r ing 
t he DO De tec to r in to ful l o p e r a t i o n 
f o r t he nex t co l l ider run in w i n t e r 
1 9 9 0 . 

Based on early exper ience w i t h 
t he b ig U A 1 and U A 2 d e t e c t o r s at 
CERN's p r o t o n - a n t i p r o t o n co l l ider , 
t he DO des ign w a s bui l t a r o u n d o p ­
t ima l l ep ton iden t i f i ca t i on , g o o d 
m e a s u r e m e n t o f t r ansve rse ene rgy 
ba lance t o p ick up o t h e r w i s e inv is i ­
ble par t i c les , and ful l c o v e r a g e o f 
n a r r o w sp rays o f s e c o n d a r y pa r t i ­
c les ( ' jets ' ) w i t h f ine s e g m e n t a t i o n 
and exce l len t ene rgy reso lu t i on . 

T o gain space f o r l ep ton iden t i f i ­
c a t i o n , and s ince at h igh ene rgy ca-
lo r imet r i c energy reso lu t i on is 
g o o d , DO has no cent ra l m a g n e t i c 
f i e ld . Th i s resu l ts in a c o m p a c t ca ­
lo r ime te r (inner ac t i ve rad ius 8 4 
cm) and m a k e s space f o r l o ts o f 
m u o n iden t i f i ca t ion on t he ou t s i de 
o f t he de tec to r . 

Ca lo r ime t ry is DO's spec ia l i t y . L i ­
qu id a rgon w a s c h o s e n t o g ive a 
s tab le ac t i ve m e d i u m w i t h exce l len t 
rad ia t ion res is tance and f ine s e g ­
m e n t a t i o n . The p r imary a b s o r b e r is 
u ran ium t o help equal ize e l ec t ro ­
magne t i c and hadron ic ene rgy res­
p o n s e ( compensa t i on ) . 

A p p r o x i m a t e l y square readou t 
pads are a r ranged in to p ro jec t i ve 
t o w e r s po in t i ng t o the l um inous re­
g i o n , w i t h op t ima l g ranu lar i ty t o 
g ive accura te pos i t i on reso lu t i on 
f o r e lec t rons and p h o t o n s ( tes ts 
s h o w be t te r than 2 m m p h o t o n re­
so lu t ion) and e l e c t r o n / h a d r o n di f ­
f e ren t i a t i on ( 5 0 0 : 1 had ron re jec t ion 
has been measu red f o r t he ca lo r i ­
m e t e r a lone) . T h e hadron ic sec ­

t i o n s o f t h e ca lo r ime te rs are fu r the r 
s u b d i v i d e d , g iv ing exce l lent ene rgy 
reso lu t i on . E lec t ron iden t i f i ca t ion is 
fu r the r ass i s ted by t rans i t i on rad i ­
a t ion d e t e c t i o n . 

Because b o t h t rack ing and ca lo r i ­
m e t r y are s o c o m p a c t , t he m u o n 
iden t i f i ca t ion s y s t e m can be co r re ­
s p o n d i n g l y larger, us ing th ree large 
magne t i zed t o r o i d s and t w o sma l l ­
er t o r o i d s f o r smal l ang les . T h e 
t h i c k n e s s o f abso rbe r m e a n s tha t 
r e m n a n t s o f had ron s h o w e r s p r o ­
v ide l i t t le b a c k g r o u n d f o r m u o n s . 
W i t h m u o n t ra jec to r ies hav ing t y p i ­
cal ly 10 p o i n t s be fo re and af ter t he 
magne t i c b e n d , m e a s u r e m e n t s o f 
h igh t r ansve rse m o m e n t u m par t i ­
c les are p o s s i b l e , open ing the d o o r 
t o heavy quark s tud ies . 

M u c h o f t he w o r k o f bu i ld ing t he 
DO d e t e c t o r is n o w f i n i shed , i nc lud ­
ing T R D , cent ra l dr i f t c h a m b e r , c e n ­
t ra l ca lo r ime te r m o d u l e s , m u o n 

c h a m b e r s , and m u o n t o r o i d s . By 
the s u m m e r , ve r t ex and fo r ­
w a r d / b a c k w a r d dr i f t c h a m b e r s as 
we l l as t he f i r s t se t o f end ca lor i ­
m e t e r m o d u l e s shou ld be c o m ­
p le te . Subs tan t ia l t es t i ng o f de tec ­
t o r s and s y s t e m s has a l ready led 
t o usefu l m o d i f i c a t i o n s . 

I n s t a l l a t i o n ^ d e t e c t o r s and e l ­
ec t ron i cs is n o w u n d e r w a y and 
t r ia ls o f t he ful l s y s t e m have b e g u n , 
w i t h s igna ls t a k e n t h r o u g h d ig i t iza­
t i o n and t r i gge rs t o the data acqu i ­
s i t i on s y s t e m us ing DO s tanda rd 
on- l ine s o f t w a r e . E lements o f b o t h 
t he m u o n c h a m b e r s y s t e m and the 
cent ra l dr i f t c h a m b e r are in the i r 
a p p r o x i m a t e l y f inal l oca t ions and 
the f i rs t co l l i s ions in the DO in terac­
t i on reg ion have been o b s e r v e d . 

A view of the completed toroids for the DO 
detector at Fermilab's proton-antiproton col­
lider. DO should begin physics next year. 
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Muon spin rotation station at the Swiss Paul 
Scherrer Institute's 600 MeV cyclotron, with 
(foreground) the muon spin rotation equip­
ment and (rear) cryogenics. 

PSI 
Swiss-made particles 
W h a t w e r e f o r m e r l y ca l led t he Eid-
genoss i sches Ins t i tu t fu r Reaktor -
f o r s c h u n g (EIR - S w i s s Federal In­
s t i t u te fo r Reactor Research) and 
the Schwe ize r i sches Ins t i tu t fu r 
Nuk lea r fo rschung (SIN - S w i s s In­
s t i t u t e fo r Nuclear Research) on o p ­
pos i t e banks o f t he River A a r e 
have n o w been f o r m a l l y ama lga ­
m a t e d as a s ing le nat iona l Labora ­
t o r y , t he Paul Scher rer Ins t i tu t (PSI 
- M a r c h 1 9 8 8 issue, page 2 9 ) . 

A p a r t f r o m par t i c ipa t i on in ex­
pe r imen t s at o the r research 
cen t res , no tab l y the L3 d e t e c t o r 
near ing c o m p l e t i o n at 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 and 
at CERN's LEAR L o w Energy A n t i -
p r o t o n Ring, PSI par t ic le phys i cs 
ac t i v i t y cen t res on the Ins t i t u te ' s 
6 0 0 M e V c y c l o t r o n . 

W i t h p r o t o n cu r ren ts a l ready a t ­
ta in ing 2 5 0 m i c r o a m p s , increas ing 
t o 7 0 0 next year , and w i t h fu r the r 
i m p r o v e m e n t s p r o m i s i n g up t o 1.5 

ni l l iamps by 1 9 9 3 , PSI is one o f 
t he w o r l d ' s th ree ' m e s o n f a c t o r i e s ' 
(a long w i t h Los A l a m o s and 
T R I U M F , V a n c o u v e r ) . Such h igh 
p r o t o n cu r ren ts cou ld a lso o p e n 
the d o o r f o r a p r o p o s e d spa l la t ion 
neu t ron sou rce . 

M u c h g r o u n d w o r k has a lso been 
d o n e f o r a p r o p o s e d B - m e s o n fac ­
t o r y , a n e w e l e c t r o n - p o s i t r o n c o l ­
l ider supp l y i ng b e a m s up t o 7 GeV 
( J u l y / A u g u s t 1 9 8 7 , page 2 1 ) . High 
co l l i s ion ra tes , w i t h l um inos i t i es o f 
1 0 3 3 c m " 2 s~ 1 , or even h igher , 
w o u l d ensure lo ts o f phys i cs w i t h 
B-part ic les (con ta in ing t he f i f t h 
' b e a u t y ' quark) . 

In ternat iona l in te res t in th i s m a ­
ch ine is assu red , and if t he g reen 
l ight is g i ven , a b o u t a t h i rd o f t he 
f und ing w o u l d c o m e f r o m ou t s i de 

Sw i t ze r l and (mainly f r o m W e s t 
G e r m a n y , w h i c h has a t rad i t i on o f 
co l l abo ra t i on at the Ins t i tu te) . A re­
cen t w o r k s h o p in Paris l o o k e d at 
the e m e r g i n g p lans f o r t he de tec ­
t o r s t o exp lo i t th is a m b i t i o u s m a ­
ch ine. One in te res t ing poss ib i l i t y is 
' a s y m m e t r i c ' co l l i s ions , w i t h u n ­

equal e l ec t ron and p o s i t r o n b e a m 
energ ies t o i m p r o v e the k inemat i cs 
f o r i n te rcep t i ng sho r t - l i ved s e c o n d ­
ary par t i c les . 

W i t h t he cur ren t PSI b e a m s , the 
n e w S I N D R U M II d e t e c t o r (PS I /Zu -
r i c h / A a c h e n / S a c l a y / S w i e r k (Po-
land) /Tb i l i s i (USSR) co l labora t ion) is 
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B&S PROJ6TS 

Did you know that B&S PROJETS has been awarded 

the f i r s t - PCAD SUPPORT - contract at 
C E R N ? 

Do you know how easily you could prof i t ? 
We are just next door L. 

call 

r 
Whatever your PCAD problem is 

* Installation and start -up of 
the different programs 

* Creation of symbols 
* Maintenance 

B&S PROJETS (ELECTRONICS DEPT). proposes as we l l : 

* Design 
* Photoplotting (Film) 
* Punch-Tapes 
* Prototypes 
* Series 
* PCAD Training 
* Wordprocessing (Mac 11-LaserWriter) 

Do not hesitate., THERE IS JUST ONE NUMBER: 7004 
a n d y o u g e t r i d o f o n e m o r e p r o b l e m . . . 

B&S PROJ€TS • S.fi.R.l. QU capital de 300 000 F.F. 

Rue Henri d e France - Technoparc Gessien - F- 01630 ST-G6NIS-POUIU.V 
« 50 42 18 45 • Fax : 50 42 28 46 • Telex : F 385 048 - AP6 : 7712 - SIR€T : 348 997 024 00016 



Irradiating an eye tumour with 72 MeV pro­
tons at the Paul Scherrer Institute. Several 
hundred cases have been treated since 
1984. 

con t i nu ing the t r ad i t i on se t by i ts 
p r e d e c e s s o r in push ing o u t t h e l im­
i ts f o r ' f o r b i d d e n ' d e c a y s p r o h i ­
b i ted by the se lec t i on ru les o f t o ­
d a y ' s S tanda rd M o d e l p h y s i c s . 

Rul ing ou t such f o r b i d d e n d e c a y s 
t o less than one in a mi l l ion mi l l ion 
o rd ina ry decays g rea t l y inc reases 
c o n f i d e n c e in the under l y ing phy -

i cs and p r o v i d e s an add i t i ona l 
p h y s i c s f ron t ie r , c o m p l e m e n t i n g 
t he push fo r h igher co l l i s ion ener­
g ies . Us ing i m p r o v e d t e c h n i q u e s , 
S INDRUM II h o p e s t o push s o m e 
l im i ts ou t t o less t han o n e decay in 
a hund red mi l l ion mi l l i on . 

M u o n sp in r o ta t i on is n o w an 
es tab l i shed t o o l f o r mater ia ls 
sc ience , and app l i ca t i ons at PSI 
have inc luded s tud ies o f n e w s u ­
p e r c o n d u c t i n g mater ia ls f o r I B M ' s 
Rusch l ikon Research Labo ra to r y . 

A l s o mak ing use o f PSI b e a m s is 
PIREX, a co l l abo ra t i on w i t h Lau­
sanne , l ook ing at rad ia t ion res is ­
t ance in the c o n t e x t o f a Eu ra tom 
s t u d y o f mater ia ls f o r use in fu tu re 
f us i on mach ines . 

S ince 1 9 8 0 , ove r 4 0 0 cancer 
pa t i en ts have been t r e a t e d w i t h 

s e c o n d a r y p ion b e a m s f r o m the 
6 0 0 M e V c y c l o t r o n , a spec ia l 'P io -
t r o n ' i r rad ia t ion dev ice hav ing been 
d e v e l o p e d t o concen t ra te t he 
b e a m s . 7 2 M e V p r o t o n s f r o m the 
PSI in jec tor are used t o t rea t super ­
f ic ial t u m o u r s , par t icu lar ly f o r me la ­
n o m a s o f the eye . Plans f o r i r radia­
t i on us ing 2 0 0 M e V p r o t o n s are 
we l l a d v a n c e d , w i t h spec ia l t e c h ­
n iques hav ing been d e v e l o p e d t o 
op t im i ze the p r o t o n d o s e f o r m a x i ­
m u m e f fec t . 

BROOKHAVEN 
Switched power 

H o s t e d by B r o o k h a v e n ' s Center f o r 
A c c e l e r a t o r Phys ics , a recent 
w o r k s h o p on s w i t c h e d p o w e r t e c h ­
n iques a t t r ac ted a g r o u p o f s p e ­
c ia l is ts t o Shel ter Is land, N e w 
Y o r k , l oca t ion o f severa l i m p o r t a n t 
phys i cs m e e t i n g s , inc lud ing t he f a ­
m o u s 1 9 4 7 sess ions w h i c h he lped 
m o u l d m o d e r n q u a n t u m e lec t r ody ­
nam ics . 

T h e cu r ren t in te res t in s w i t c h e d 
p o w e r s t e m m e d f r o m a ser ies o f 
pape rs by W . Wi l l i s o f CERN, s ta r t ­
ing in 1 9 8 4 . T h e idea is f o r s t o r e d 
e lect r ica l ene rgy t o be sudden l y 
s w i t c h e d o n t o a t r a n s m i s s i o n l ine, 
p r o d u c i n g a ve ry sho r t (about 10 
ps) e l e c t r o m a g n e t i c pu lse in a re­
g ion t r a v e r s e d by a par t ic le b e a m . 

Because the pulse is so s h o r t , 
t he re is no t i m e f o r b r e a k d o w n t o 
se t in , and s o it m a y be poss ib le t o 
ob ta in m u c h larger f ie lds (of t he 
o rde r o f 1 G V / m ) than w i t h c o n ­
ven t i ona l t echn iques . T h e s e h igh 
f ie lds m i g h t be u s e d , f o r e x a m p l e , 
f o r h igh b r i gh tness e lec t ron 
s o u r c e s , h igh g rad ien t acce le ra t ing 
s e c t i o n s , o r quad rupo les . 

T h e cruc ia l c o m p o n e n t is t he 
s w i t c h t o t rans fe r p o w e r t o the 
t r a n s m i s s i o n l ine, and there are 
cu r ren t l y f o u r ideas on t he ma rke t . 
In the v a c u u m p h o t o d i o d e m e t h o d 
a w i r e (ei ther o f an easi ly ionizable 
mater ia l o r pho tosens i t i ve l y coa ted ) 
is cha rged t o m a n y k i l ovo l t s . A 
sho r t laser pulse then leads t o a d is ­
charge in a s h o r t gap t o the wa l l o f 
t he t r a n s m i s s i o n l ine. Th i s t e c h ­
n ique is be ing i nves t i ga ted by T . 
Sr in ivasan-Rao and J . Fischer at 
B r o o k h a v e n and by M . B o u s s o u -
kaya at Orsay . T h e US g r o u p has 
c o n c e n t r a t e d o n readi ly e l ec t r on -
e m i t t i n g me ta l s and has o b t a i n e d 
cu r ren t dens i t i es o f ove r 6 0 k A per 
square c m . Boussoukaya has s t u ­
d ied f i e l d -enhanced p h o t o e m i t t e r s 
such as need les and m i c r o e t c h e d 
s i l icon w a f e r s . 

In t h e so l i d s ta te s w i t c h i n g 
m e t h o d the h igh vo l t age is sepa ­
ra ted f r o m t h e t r a n s m i s s i o n line by 
a smal l p iece o f s e m i c o n d u c t o r 
such as s i l i con or ga l l ium arsen ide . 
A s h o r t laser pu lse c loses the 
s w i t c h by genera t i ng e lec t ron -ho le 
pai rs in t h e s e m i c o n d u c t o r . A ser­
ies o f e x p e r i m e n t s are a l ready u n ­
d e r w a y by W . D o n a l d s o n and E. 
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UNIVERSITE DE NEUCHATEL 
Faculte des sciences 

Un p o s t e de 

PROFESSEUR ORDINAIRE 
DE PHYSIQUE THEORIQUE 

est a repou rvo i r (pos te c o m p l e t ) 

Les d o m a i n e s de recherche de I ' lnst i tu t de p h y s i ­
que re levent de la phys ique du so l ide et de la phy ­
s ique nucleaire et co rpuscu la i re . Le nouveau t i tu la i -
re pour ra e f fec tuer une recherche a u t o n o m e ; on 
souha i te qu ' i l a p p o r t e s o n appu i a la recherche 
e x p e r i m e n t a l en phys ique des par t icu les et qu ' i l 
par t i c ipe a I 'ensemble du cyc le des cou rs de p h y s i ­
que theo r i que c o n d u i s a n t au d i p l o m e de p h y s i ­
c ian . 

Entree en f o n c t i o n : avri l 1 9 9 0 , ou a conven i r . 

Les d e m a n d e s de r e n s e i g n e m e n t s peuven t e t re 
ad ressees au d i rec teur de 
I ' l n s t i t u t d e p h y s i q u e 
r u e A . - L . - B r e g u e t 1 
2 0 0 0 N e u c h a t e l 

Les cand ida tu res d o i v e n t e t re p resen tees avec cur­
r icu lum v i tae , l iste de pub l i ca t i ons et re fe rences , 
au 

D e p a r t e m e n t d e I n s t r u c t i o n p u b l i q u e 
d u C a n t o n d e N e u c h a t e l 
C h a t e a u , C H - 2 0 0 1 N e u c h a t e l 

jusqu'au 31 aout 1989. 

T U N O N 
n°l europeen de Paccueil 
v o u s o u v r e d e n o u v e a u x d e b o u c h e s 

UNE FORMATION SPECIFIQUE 
EN 1,2, ou 3 ANS - 22 ECOLES 

• HOTE ET HOTESSE TUNON 
• ATTACHE(E) DE 

RELATIONS PUBLIQUES 
• TECHNICIEN(NE) 

S U P E R I E U R ( E ) 
DU TOURISME 
AGENT DE VOYAGES 
RECEPTIONNISTE D'HOTEL 
PERSONNEL COMPAGNIE 
AERIENNE 

• ATTACH E(E) 
COMMERCIAL(E) 

ANNIVERSAIRE 

CREDIT SPECIAL ETUDIANT 

E C O L E I N T E R N A T I O N A L E 
T11 hi A M FONDEE EN 1964 I I I I I V Hi ENSEIGNEMENT SUPERIEUR PRIVE 

2, rue Vallin 1201 Geneve Tel. (022) 32 83 20 
22ECOLES DANS LE MONDE : PARIS - BORDEAUX - CAEN - LILLE - LYON - MARSEILLE - MONTPELLIER 

NANCY - NANTES - PAU - REIMS - STRASBOURG - TOULOUSE - TOURS - ARNHEM - BARCELONE 
BRUXELLES - GENEVE - LA HAYE - MADRID - MONACO - ORLANDO 

L A F O R C E E N A C T O N 

Electrotechnique 
Elect ronique 

G r o u p e s e lec t rogenes 
C l ima t i sa t i on 

TCIerie 

Fournisseur du CERN 
en 

redresseurs de puissance 
Pour 

elements magnetiques 
du LEP 

Siege Social : 
L EPINAY 76400 FECAMP (FRANCE) 
Tel: 35.28.11.23 Telex: 190683 F 
T e l e c o p i e s : 35.28.69.20 

I I I i l i l l I I 

Burton Corbltin 
Nembranhompressoren 
sind problemlos 

Das hermetische 
System verdichtet 
olfrei alle Gase bis 
2500 b a r u n d halt die 
Gase und Umwelt 
rein. 
Lieferbar in vielen Bauarten und Leistungsstufen, vom 
Laborgerat b iszum 100 k W - K o m p r e s s o r - a u c h a lsTrocken-
laufer mit Membran-Endstufe und als Kompletteinheit. 
Sie entsprechen alien Abnahmevorschri f ten. 

HERBERT OTT AG 
Missionsstrasse 22, Postfach, CH-4003 Basel 
Telefon 0 6 1 / 2 5 98 00, Telex 964 562 (hoc) 

,l • l i i l l l MM l l i l I 
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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 

CERN Courier, May 1989 2 5 



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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Fermilab Director Leon Lederman (right) with 
V. Vranic of the Ruder Boskovic Institute, 
Zagreb, at the recent European Physical So­
ciety Seminar on International Research Fa­
cilities, held in Zagreb. 

(Photo Maurice Jacob) 

Nishikawa steps down 

On 31 March, Tetsuji Nishikawa re­
tired as Director-General of the Ja­
panese National Laboratory for 
High Energy Physics (KEK). During 
his twelve-year term of office KEK 
has developed from modest begin­
nings into a prestige Laboratory re­
flecting Japan's status in the 
world. 

Established in the new Tsukuba 
'science city' in 1971, KEK's pro­
gress has been marked by the 
commissioning of the 12 GeV pro­
ton synchrotron in 1976, the Pho­
ton Factory with its dedicated 2.5 
GeV Synchrotron Light Source and 
the Booster in 1982, and the site-
wide TRISTAN electron-positron 
collider in 1986. First as Director of 
the Accelerator Department and 
then as Director-General, Nishikawa 
has led these ambitious projects as 
both an outstanding accelerator 
specialist and as a physicist with 
broad scientific interests. 

His keen international awareness 
has opened KEK to research teams 
from abroad, and has furthered the 
US/Japan cooperation scheme in 
high energy physics, the UK/Japan 
cooperation in neutron scattering, 
and 'summit' working groups. 

The new KEK Director General is 
Hirotaka Sugawara. 

Centre, the CERN auditorium was packed on 
31 March to hear Martin Fleischmann (Sou­
thampton) who with fellow electrochemist 
Stanley Pons of Utah has seen effects in 
modest experiments suggesting that nuclear 
reactions such as fusion are being induced. 

(Photo CERN 489.3.89) 

• Probir Roy of the Tata Institute of Funda­
mental Research, Bombay, India, receives 
the 1988 Shanti Swarup Bhatnagar Award 
from Indian Prime Minister Rajiv Gandhi. 
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THE COMMISSION 
OF THE EUROPEAN 
COMMUNITIES 

is carrying out a selection procedure with a view to drawing up a reserve list from which to appoint staff in 
grade A3 for implementing the 

FUSION PROGRAMME 
(COM / R / A / 37) HEAD OF UNIT / ADVISER (grade A3) 

Duties: under the authority of the Director of the Fusion Programme, either: 
• heading the unit responsible for coordinating Community research on the physics of fusion and for scientific 
and technical management of the Fusion Associations; • or coordinating the work involved in drawing up the 
Community's Fusion Programme and acting as its representative to other Community institutions (European 
Parliament, Council) and outside bodies. 
Qualifications: University education with degree or diploma in a relevant discipline. 
Experience: at least 15 years' work in controlled thermonuclear fusion or an associated field. 
GENERAL CONDITIONS 
Contracts: only temporary contracts of fixed or indefinite duration are offered to research staff. Nationality: 
candidates must be a national of one of the Community Member states. Place of employment: CQmmission staff 
must be available to work in any of the Commission's places of activity and in many cases outside their country 
of origin. Age: candidates must have been born after 1 June 1933. Knowledge of languages: candidates must 
have a thorough knowledge of one Community language (Danish, Dutch, English, French, German, Greek, Italian, 
Portuguese or Spanish) and a satisfactory knowledge of a second Community language. 
Closing date: requests for application forms must be made in writing not later than 15.5.89 (postmark) to the fol­
lowing address: C.E.C., Secretariat for Selection Committees Research, SDME R2 / 82, rue Montoyer 75, 
B-1040 Brussels (tel.: 02 / 235.56.60). 
These application forms, duly completed and signed, must reach the above address not later than 6.6.1989. 
Eligibility: candidates must ensure that: • the above deadlines are met; • their application form is legible, 
complete and signed; • copies of certificates and other documents specified in the application form are atta­
ched; • the other conditions set out above are satisfied, failing which they will be disqualified. 
The Commission is an equal opportunities employer. 

ACCELERATOR SCIENTISTS AND ENGINEERS 
Argonne National Laboratory will be entering the construction phase of its 7-GeV Advanced Photon Source (APS) Project. The 
APS is a state-of-the-art synchrotron x-ray source optimized to produce insertion-device radiation. APS accelerator facilities 
comprise a 7-GeV low-emittance positron storage ring 1100 m in circumference, a 7-GeV synchrotron, a 450-MeV positron 
accumulator ring, a 450 -MeV positron linac, and a 200-MeV electron linac. The challenges of building the facility offer great 
potential for professional g rowth for scientists and engineers in the fol lowing areas: 

ACCELERATOR SCIENTISTS 
Several positions at various appointment levels are available for candidate wi th experience and interest in accelerator design, 
including computer simulation of beam dynamics, calculation of coupling impedance and collective effects, particle tracking 
simulation, lattice design, vacuum and surface physics, beam diagnostics, and magnetics and magnet design. Appointment 
level will depend on the candidate's experience. Entry-level or postdoctoral positions will be available. 

ELECTRICAL ENGINEERS 
T w o senior positions are available, requiring an advanced engineering degree and at least ten years' experience in design and 
construction of large particle accelerators. Work experience in accelerator-type magnets and/or power supplies is highly 
desirable. W e also have several positions requiring BSEE and a minimum of five years' experience in the fol lowing areas: 
• Design and power electronics • Mult i -ki lowatt power supplies • Low-level fast electronics • Beam diagnostics. 

MECHANICAL ENGINEERS 
A senior-level position is available, requiring an advanced ME degree at least ten years' experience in mechanical engineering 
aspects, such as ultra-high vacuum and structural design, of the design and construction of large particle accelerators. W e 
also have several openings requiring a BSME and a minimum of five years' experience in the fol lowing areas: 
• Survey and alignment techniques • Ultra-high vacuum systems • Mechanical design of magnets • Shop fabrication 
practices. 
You will receive a competit ive salary and a superior benefits package which includes medical/dental insurance, 9% contri­
bution to your retirement annuity, 24 days paid vacation, and 10 paid holidays each year. Please forward your resume in 
confidence t o : R.A. J O H N S , A p p o i n t m e n t Off icer 

Box J - A P S - 8 8 , E m p l o y m e n t and P lacement 
A R G O N N E N A T I O N A L L A B O R A T O R Y ARGONNfi 
9 7 0 0 S o u t h Cass A v e n u e N ^ T / ( 3 N A \ 
USA - A R G O N N E IL 6 0 4 3 9 ^ F ^ O R ^ R V 

Argonne is an equal opportunity /affirmative action employer. V j 
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CERN Accelerator School 

CERN's Accelerator School and 
Uppsala University, Sweden, are 
jointly organizing a course on Ad­
vanced Accelerator Physics, to be 
held in Uppsala from 18-29 Sep­
tember, Students should have a 
basic knowledge of accelerators, 
and the course is designed to high­
light the problems of small rings. 
Further information from Mrs. S. 
von Wartburg, CERN Accelerator 
School, LEP Division, CERN, 1211 
Geneva 23, Switzerland. Next year, 
CERNrs Accelerator School is or­
ganizing a course on Power Con­
verters for Particle Accelerators, 
from 26-30 March in Montreux, 
Switzerland. Further information 
from the above address or by e-
mail from caspower at 
cernvm.cern.ch. 

Ernst Michaelis 

Ernst Michaelis died on 17 March. 
Although not one of CERN's real 
pioneers, he arrived at the new 
Laboratory in 1957 just in.time for 
the first beam at the new 600 MeV 
Synchro-Cyclotron (SC). Going on 
to become SC Division Leader, his 
dynamic .leadership resulted in the 
successful SC improvement pro­
gramme of the mid-1970s. Until 
his retirement in the early 1980s, 
he spent his last few years at CERN 
in experimental physics, and con­
tinued an active physics career in 
Oxford after he left Geneva. 

CERN's 
phone number 
CERNrs general telephone 
number has changed from 
Geneva 83 6111 to Geneva 
767 6111 For direct dialling, 
use 767 followed by the 
four-digit internal number. 
Thus the CERN Courier's new 
number is Geneva 76741 03. 
(The international dialling 
code for Geneva ends with 
4122.) 

0 

World Laboratory 

The new World Laboratory head­
quarters in Lausanne, Switzerland, 
were formally opened on 7 March. 
On 5-6 May its General Assembly 
and Scientific Committee reviewed 
major changing projects. 

High Energy Physics 
Research Associates 

There are vacancies for Research Associates to 
work with groups in high energy physics. Groups 
from the Rutherford Appleton Laboratory are 
working on experiments at CERN, DESY, ILL and 
SLAG. There is in addition a vacancy in the HEP 
Theory Group. 

Candidates should normally be not more than 
28 years old. Appointments are made for 3 years, 
with possible extensions of up to 2 years. RAs are 
based at the accelerator laboratory where their 
experiment is conducted, and at RAL, depending 
on the requirements of the work. Most exper­
iments include UK university personnel with whom 
particularly close collaborations are maintained. 

For an a p p l i c a t i o n f o r m please c o n t a c t 
R e c r u i t m e n t Office, Personnel a n d Tra in ing 
D iv is ion , R u t h e r f o r d A p p l e t o n Labora tory , 
Science a n d E n g i n e e r i n g Research Counci l , 
C h i l t o n , D idcot , Oxon 0X11 OQX, Eng land . Tel: 
(0235) 4 4 5 4 3 5 , q u o t i n g reference VN758. 

^ ^ ^ R u t h e r f o r d Appleton Laboratory 

ISfc_^ 

RESEARCH ASSOCIATE 
POSITIONS 

at Yale University 
A p p l i c a t i o n s are i n v i t e d f o r Research A s s o c i a t e p o s i t i o n s 
in Part ic le P h y s i c s at Ya le U n i v e r s i t y . 
Recent ly a m a j o r n e w e x p e r i m e n t t o m e a s u r e prec ise ly 
the a n o m a l o u s g-va lue o f t h e m u o n has been a p p r o v e d at 
B r o o k h a v e n Nat iona l L a b o r a t o r y , a n d o n e p o s i t i o n w i l l 
i n v o l v e p r inc ipa l ly w o r k at BNL ( w i t h a Guest A p p o i n t ­
m e n t at B r o o k h a v e n ) t o d e v e l o p t h i s e x p e r i m e n t . S o m e 
p a r t - t i m e o p p o r t u n i t y m a y be avai lab le f o r p a r t i c i p a t i o n in 
o t h e r e x p e r i m e n t s in m u o n p h y s i c s , if d e s i r e d . 
A s t r o n g b a c k g r o u n d in e x p e r i m e n t a l par t ic le p h y s i c s 
or a c c e l e r a t o r p h y s i c s e x p e r i m e n t s at t h e Los A l a m o s 
M e s o n Phys ics Faci l i ty . 

Salary d e p e n d e n t o n e x p e r i e n c e o f c a n d i d a t e . 
A p p o i n t m e n t s are f o r t w o y e a r s , r e n e w a b l e . A p p o i n t ­
m e n t s t o be m a d e at ear l iest p o s s i b l e d a t e . 
I n t e r e s t e d c a n d i d a t e s s h o u l d s e n d a c u r r i c u l u m v i tae and 
p u b l i c a t i o n l ist a n d a r range t o have t h r e e r e c o m m e n d a ­
t i o n le t te rs s e n t t o : 

P r o f e s s o r V e r n o n W . H u g h e s 
C h a i r m a n o f S e a r c h C o m m i t t e e 
D e p a r t m e n t o f P h y s i c s 
Y a l e U n i v e r s i t y 
P . O . B o x 6 6 6 6 
N e w H a v e n , C o n n e c t i c u t 0 6 5 1 1 

Yale is an affirmative action/equal opportunity em­

ployer. 
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Germany at CERN 
Under the auspices of the Federal Ministry for Research and Technology 
(Building 60) 

23.05.-25.05.1989 

Walter Blum AG 

T r a m s t r a s s e 1 0 
C H - 8 0 5 0 Z u r i c h 
Telephone: (01) 3 1 2 68 72 
Telefax: ( 0 1 ) 3 1 1 3 0 48 
Telex: 8 2 2 7 1 4 

C o n t a c t p e r s o n s at t h e s t a n d : 

A. Egli, W . Steiner, R. Streit 

E l e k t r o t e c h n i s c h e B a u e l e m e n t e G m b H 
Landshute r S t rasse 1 0 5 
D - 8 3 0 0 L a n d s h u t 2 
Telephone: (0871) 7 1 0 81 
Telefax: (0871) 7 1 0 85 
Telex: 5 8 2 03 

S c h r a m m G m b H 
F l i n s c h s t r a s s e 18a 
D - 6 0 0 0 F rank fu r t 6 0 
Telephone: (069) 4 2 0 0 70 
Telefax: (069) 4 2 07 26 
Telex: 4 1 7 3 7 4 

P r o d u c t s e x h i b i t e d : 

J a h r e : 
- Pulse Forming Networks 

for High Energy Physics 
- Mica Capacitors 
- Inductors and Chokes 

Local R e p r e s e n t a t i v e : 

A l b e r t Egli 
Bu isson Sar ras in 
C H - 1 2 6 1 Bass ins 
Telephone: (022) 66 37 66 
Telefax: (022) 66 25 90 

C o n t a c t p e r s o n s in t h e e n t e r p r i s e : 

A. Egli, W . Steiner, R. Hildbrand, R. Streit 

E l e k t r o n i k b a u t e i l e G m b H 
Z u m Ger len 
D - 6 6 0 1 S a a r b r i i c k e n - E n s h e i m 
Telephone: (06893) 89 01 
Telefax: (06893) 59 51 
Telex: 4 4 2 9 2 16 

P r o d u c t i o n l ine of t h e above f i r m s : 

Jahre: 
Capacitors, Inductors, Pulse Forming 
Networks 
Klar & B e i l s c h m i d t : 
Connectors to DIN 41 571 and DIN 43 6 5 0 
Roger: 
19" Enclosures and Subracks to DIN 41 4 9 4 
Computer Subassemlies for Harsh 
Environments 

Klar & B e i l s c h m i d t : 
- Plug Connectors 
Roger: 
- 19" Enclosures to DIN 41 4 9 4 
- 19" Subracks to DIN 41 4 9 4 
- Computer Subassemblies 

for Harsh Environments 

G e r m a n F i r m s r e p r e s e n t e d : 

L i i t z o w s t r a s s e 9 0 
D - 1 0 0 0 Ber l in 3 0 
Telephone: (030) 2 6 1 11 41 
Telefax: (030) 261 56 98 
Telex: 1 841 19 

Rohde & S o h n G m b H + Co. KG 
I n d u s t r i e s t r a s s e 9 
D - 3 4 1 2 N o r t e n - H a r d e n b e r g 
Telephone: (05503) 10 41 
Telefax: (05503) 8 3 1 8 
Telex: 96 8 2 8 

Rohde: 
Operating Elements to DIN 41 4 9 4 
Surface Technologies (Services) 
S c h r a m m : 
Enclosures, Cabinets, Shelters, Protecting 
Boxes 

Rohde: 
- Handles and Feet t o DIN 41 4 9 4 
S c h r a m m : 
- Polyester Enclosures and Boxes 

for Harsh Environments 

At the same stand: 

Max Dietrich AG 

T r a m s t r a s s e 1 0 
C H - 8 0 5 0 Z u r i c h 
Telephone: (01) 3 1 2 68 6 4 
Telefax: (01) 311 3 0 4 8 
Telex: 8 2 2 7 1 4 

C o n t a c t p e r s o n s at t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

H. Thalmann, A . Kunz 

G e r m a n f i r m s r e p r e s e n t e d : 

J a h n s t r a s s e 
D - 1 0 0 0 Ber l in 4 7 
Telephone: (030) 62 91 1 
Telefax: (030) 6 2 9 1 2 77 
Telex: 1 845 2 4 

Erns ts t rasse 4 2 
D - 4 3 0 0 Essen 1 3 
Telephone: ( 0 2 0 1 ) 2 9 4 9 8 0 
Telefax: (0201) 29 4 9 8 56 
Telex: 8 5 7 9 3 3 6 
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E l e k t r o n i s c h e M e s s g e r a t e G m b H & Co. 
B e u c k e s t r a s s e 2 2 
D - 1 0 0 0 Ber l in 4 7 
Telephone: (030) 8001 0 
Telefax: (030) 8 0 0 1 6 3 5 
Telex: 1 8 4 5 29 

Dig i T a b l e : 
- Isolation Ampl i f iers 
- Measuring Transmit ters 
- Signal Converters 
- Signal-Trip Ampl i f iers 

P r o d u c t i o n l ine of t h e above f i r m s : 

F e r n s t e u e r g e r a t e : 
Sensors, Control lers and Displays 
Digi T a b l e : 
Process Instrumentat ion 
K n i c k : 
Measurement and Control Equipment 

K n i c k : 
- DC-Ampli f iers 
- Components for Potential Isolating 
- Pt 100 Converters 
- DC-Calibration Sources 
- Loop Powered Indicators 

P r o d u c t s e x h i b i t e d : 

F e r n s t e u e r g e r a t e : 
- Potent iometers 

rectilinear and rotary 
radiat ionhardened 

- Incremental Optical Encoders 
- Linear Variable Differential Transformers 

(LVDT) 
- Joyst ick Control lers 

Dornier 

P o s t f a c h 1 4 2 0 
D - 7 9 9 0 F r iedr ichsha fen 1 
Telephone: (07545) 81 

Telefax: (07545) 8 4 4 11 

Telex: 7 3 4 2 0 9 - 0 do d 

^ C o n t a c t p e r s o n a t t h e s t a n d and 
in t h e e n t e r p r i s e : 

H. S t u r m e r 

P r o g r a m of s u p p l i e s a n d serv ices 

- Development and manufacturing of 
complete sys tems 

- Material techno logy: 
• Surface physics. Powder metallurgy. 
» Surface and thin f i lm analytics. Coating 

technology. Ceramics development 
- Energy techno logy: 
> Systems technology. Thermodynamics 
» Aerodynamics . Thermal analysis 

Cryotechnology. 3D Navier. Stokes equation 
solut ion which is precise w i th respect to t ime 

- Manufacture: 
» Manufacture of complex mech. /e lect ron. 

sys tems. Fibre compos i te components E.B. 
weld ing. Simulation and manipulation systems. 
Structures for highly dynamic mot ions. Complex 
strength calculation. Gas ultra-centrifuge 
- Further act iv i t ies: 
• Electronics. Environmental technology 
• Information and communicat ions 

technology. Transpor t technology. Space 
Technology 

P r o d u c t s e x h i b i t e d : 

- Cavity CFK technology 

- Coating technology. Surface analysis 

Draser 
P o s t f a c h 1 3 3 9 
D - 2 4 0 0 L i ibeck 1 
Federal Repub l ic of G e r m a n y 
Telephone: FRG - (451) 8 8 2 - 0 
Telefax: FRG - ( 4 5 1 ) 8 8 2 - 2 0 8 0 
Telex: 2 6 8 0 7 - 0 dwl d 

C o n t a c t p e r s o n a t t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

el lwig Bauer 

Letz igraben 1 3 4 A 
C H - 8 0 4 7 Z u r i c h 
Telephone: 0 1 / 4 9 1 5 4 0 0 

M a i n p r o d u c t i o n l i n e s : 

Breathing Protect ion 
Compressed Gas Technology 
Filter Technology 
Gas Detect ion 
Medical Technology 
Diving Technology 

E x h i b i t e d p r o d u c t s : 

Gas detect ion tubes and sampling devices. 
Electronic gas measuring devices. Escape mask, 
Filters, Self rescuers Compressed Air Breathing 
Apparatus. 

F lor ians t rasse 2 
D - 8 2 0 0 R o s e n h e i m 
Telephone: (0 8 0 31) 8 10 93 
Telefax: (0 8 0 31) 8 10 99 
Telex: 5 25 7 1 2 

C o n t a c t p e r s o n s at t h e s t a n d : 

G. Giebichenstein, E. Fritz, F. Weber 

C o n t a c t p e r s o n s in t h e e n t e r p r i s e : 

G. Giebichenstein, E. Fritz, Rosenheim 
F. Weber , Zurich 

R e p r e s e n t a t i v e (CH): 

E l e k t r o n i k - l n g e n i e u r b i i r o 
Fritz W e b e r , D i p l . - l n g . ETH 
Grofcplatzstr . 2 4 
C H - 8 1 2 2 P f a f f h a u s e n - Z i i r i c h 

Telephone 
Telex: 

(01) 8 2 5 1844 
8 2 6 2 2 4 

P r o d u c t i o n l i n e : 

General purpose DC power supplies f rom 7 W to 
35 k W , more than 2 0 0 standard types 
High-voltage DC power supplies up to 150 kV 
High-current DC power supplies up to 10000 A 
All power supplies are possible w i th 
lEEE-Bus-lnterface 

Special power supplies fo r : 
- supra conduct ive magnets 
- capacitor charging 
- photo-mult ip l iers 
- micro-wave tubes 
- ion sources 
Power supplies to cus tomer 's specif ications 

P r o d u c t s e x h i b i t e d : 

High-voltage DC power suppl ies, various 
models, up to 35 kV 
High-voltage cassettes up to 35 kV 
General purposes DC power supplies up to 2,1 
k W 
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HEINZINGER 
e l e c t r o n i c 

A n t o n - J a k o b - S t r a s s e 4 
D - 8 2 0 0 R o s e n h e i m 
Telephone: (0 8 0 31) 4 4 0 4 - 0 
Telefax: 4 4 0 4 4 4 
Telex: 525 777 hemes d 

C o n t a c t p e r s o n at t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

Dipl.- lng. Hugo Fuhrling 

P r o d u c t i o n l i n e : 

High precision power supplies 
- Highest stabil i ty w i th thyr istor preregulation and 

transistor linear control ler, up to 5 0 0 V 
- Only thyr istor control ler, w i th L/C-filter, up to 

5 0 0 V 
- Bipolar suppl ies, four-quadrant operat ion 
- Special supplies for the operat ion of 

superconduct ive coils 
Special supplies for operating discharge lamps 
w i th 

- high-precision control 

- Electronic load 
- High voltage supplies, off-l ine sw i tch-mode, up 

to 5 0 0 kV 
- Capacitor charging unit 
- AC bench power suppl ies, up to 6 0 0 0 V 
- High voltage D V M , up to 3 2 / 6 5 / 1 3 1 kV 
- lEC-Bus IEEE 4 8 8 

P r o d u c t s e x h i b i t e d : 

High and low voltage power supplies 
High vol tage D V M 
Laboratory power supplies 

H e r a e u s 
QUARZSCHMELZE 

Product Division POL * Quartzglass for Optics & 
Lamps 
Product Division PLW • Quartzglass for Optical 
Fibers 

Quarzs t raBe 
D - 6 4 5 0 Hanau - 1 
Telephone: (0)6181 - 3 6 7 3 3 8 (POL), 
Mr. R. Sellner 

Te lephone: (0)6181 - 3 6 7 3 4 2 (PLW), Mr. M. Kiehl 
Telefax: (0)6181 - 3 9 4 2 0 
Telex: 4 184 8 5 4 

C o n t a c t p e r s o n s at t h e s t a n d : 

R. Kunz (WISAG), Dr. Englisch (POL) 
Dr. Klein (PLW) 

At the same stand: 

S w i s s A f f i l i a t e 

W i s s e n s c h a f t l i c h e A p p a r a t u r e n u n d 
I n d u s t r i e a n l a g e n A G 
O e r l i k o n e r s t r a s s e 8 8 
8 0 5 7 Z u r i c h 
Telephone: (01) 311 4 0 4 0 , Mr. R. Kunz 
Telex: 8 2 3 2 1 8 
Telefax (01) 3 1 1 56 36 

M a i n P r o d u c t L ines : 

Various grades of fused quartz and synthetic fused 
silica w i th optical t ransmission ranging f rom about 
180 nm to 4 um. 
Main product lines are: 
- cut, ground or polished blanks (plates, d isks, 

w i n d o w s , lenses, pr isms, mirrors, rods) 
- Fluosil® preforms for optical f ibres 
- mirrors, ul tra- l ightweight-mirrors 
- doped quartzglass w i th modif ied optical 

t ransmission 
- tubes, ampoules, other special parts 

manufactured to customers drawings and 
specif icat ions 

French A f f i l i a t e 

Z .A . Cour tabceuf , B.P. 18 
9 1 9 4 1 Les Ul is C e d e x 
Telephone: 0 0 3 3 - 1 6 9 0 7 6 5 0 0 , Mr. R. Durand 
Telex: 0 4 2 6 0 0 0 3 7 
Telefax: 0 0 3 3 - 1 6 9 2 8 1245 

- crucibles, f lasks, dishes, beakers, quartzglass 
w o o l , and other laboratory equipment 

- quartzglass for semiconductor appl icat ions, 
dif fusion tubes, ampoules, j igs, expitaxy bell jars 

- Rotosi l®, opaque fused silica tubes, co lumns, 
crucibles, bell jars 

- infrared radiators, water distil l ing apparatusses 
- W ickbo ld combust ion apparatus 

Exh ib i ted p r o d u c t s : 

Ingots, plates, w i n d o w s , cubes, 
pr isms, corner pr ism, 
optical f ibre preforms, 
optical f ibres 

H e r a e u s 
WITTMANN 

Englers t ra&e 11 
D - 6 9 0 0 He ide lberg 
Telephone: ( 0 6 2 2 1 ) 3 0 4 3 - 0 

Telefax: (06221) 3 0 43 43 

Telex: 4 6 1 823 

C o n t a c t p e r s o n s at t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

Mssrs. Lohse/Theise (Tel. 0 6 2 2 1 / 3 0 4 3 - 2 9 2 7 ) 

S w i s s r e p r e s e n t a t i o n : 

O e r l i k o n e r s t r a B e 8 8 
C H - 8 0 5 7 Z u r i c h 
Telephone: (1) 3 1 1 4 0 4 0 
Telefax: (1) 311 56 36 
Telex: 8 2 3 218 

C o n t a c t p e r s o n : 

Hans-Jurg Schawalder 

P r o d u c t s e x h i b i t e d : 

- Heated parts for vacuum technology and 
standard products 

P r o d u c t i o n l i n e : 

A d v i s i n g , p l a n n i n g and m a n u f a c t u r i n g of 
h e a t i n g s y s t e m s for v a c u u m p a r t s : 
- Recipients 
- Vacuum gate valves 
- Pumps 
- Vacuum chambers 
- Cavities 
S t a n d a r d p r o d u c t i o n l ine of H e r a e u s - W i t t m a n n 
- Heating tapes up to 900°C 
- Heating elements up to 1 0 0 0 X 
- Regulators and Control lers 
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L E Y B O L D 

W i l h e l m - R o h n - S t r a s s e 2 5 
D - 6 4 5 0 Hanau 
Telephone: (06181) 3 4 - 0 
Telefax: (06181) 3 4 - 1 6 9 0 
Telex: 4 1 5 2 0 6 - 0 Ihh d 

C o n t a c t p e r s o n s at t h e e x h i b i t i o n : 

Mr. Muller, LEYBOLD AG Koln 
Mr. Fischer, LEYBOLD S.A. Lausanne 

Rue de Bassenges 13 
1 0 2 4 E c u b l e n s / L a u s a n n e 
Telephone: (021) 691 8 4 1 4 

Telefax: (021) 691 6 2 7 3 

Bonner Strafce 4 9 8 
D - 5 0 0 0 Koln 51 
Telephone: (0221) 3 4 7 - 0 
Telefax: (0221) 3 4 7 - 1 2 5 0 
Telex: 8 8 8 4 8 1 - 0 Ih d 

A f f i l i a t e d c o m p a n i e s in S w i t z e r l a n d : 

Oer l ikoner S t r a s s e 8 8 
8 0 5 7 Z u r i c h 
Telephone: ( 0 1 ) 3 1 1 5 7 5 7 
Telefax: (01)312 5 0 8 3 
Telex: 8 2 3 2 1 2 

P r o d u c t i o n l i n e : 

Vacuum process engineering 
Measuring and Analyt ical technology 
Vacuum Technology 

P r o d u c t s e x h i b i t e d : 

Turbomolecular Pumps 
Cryopump 
Vacuum Valve 
Vacuum Gauges 
UHV Components 

H e i n r i c h - H e r t z - P l a t z 1 
D - 8 4 5 9 H i r s c h b a c h / E s c h e n f e l d e n 
Telephone: (09665) 1721-25 
Telefax: (09665) 1720 
Telex: 6 3 9 0 2 

C o n t a c t p e r s o n a t t h e s t a n d : 

Roland Wai tz 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 

G. Schlegl 

R e p r e s e n t a t i v e in S w i t z e r l a n d 

T s c h a r n e r s t r a & e 3 9 
C H - 3 0 0 0 Bern 1 4 

P r o d u c t i o n l i n e : 

Laboratory furnaces up to 1 1 5 0 X w i th 100% 
fibre insulation. 
High temperature furnaces up to 1 8 0 0 X , gastight 
and vacuum; work ing under air up to 2100°C. 
Induction remelt furnaces for sample preparation 
of metallic materials under air, protect ive gas 
atmosphere or vacuum for emission, X-Ray, A A S , 
ICP or RFA. 

Induction fusion furnaces for sample preparation of 
oxidic materials. 
High frequency semiconductor generators for any 
kind of inductive heating. 
ICP sources 2 7 . 1 2 MHz and 4 0 MHz. 
Tube furnaces w i th different heating zones (up to 
22) . 
Induction casting sys tem for Ti tanium. 
Meltspin and powder granulation systems. 
Image furnaces and special furnaces on 
customer 's request. 

P r o d u c t s e x h i b i t e d : 

HF-Generator HTG 1 0 0 0 / 1 , 3 k W 
HF-Remelt-Furnace Inductherm 3,3 jiP Vac 
Laboratory Furnace V M K 

MERCK 
F r a n k f u r t e r Strafce 2 5 0 
D - 6 1 0 0 D a r m s t a d t 
Telephone: (06151) 72 -0 
Telefax: (06151) 72 -33 68 
Telex: 4 19 3 2 8 - 0 em d 

C o n t a c t p e r s o n a t t h e s t a n d : 

Dr. Knochel 

C o n t a c t p e r s o n s at t h e e n t e r p r i s e ; 

Mr. Strupp and Mr. Bauer 

M a i n p r o d u c t i o n l i n e s : 

- Special reagents and ready-to-use preparations 
in appl icat ion-oriented purity 

- Sorbents, HPLC columns and ready-to-use TLC 
plates 

- Ready-to-use analytical test kits for the mobile 
analytics in the field 

- Pure substances and ready-to-use mixtures 
- Enzymes, nucleic acids and speciality reagents 

for biochemical research, analysis and molecular 
biology 

- Chemicals for Crystal growing 
- Evaporation Chemicals 
- Process Chemicals 
- Monocrysta ls - Optics and Scinti l lators 

P r o d u c t s e x h i b i t e d : 

- Monocrysta ls — Optics and Scinti l lators 
- Chemicals for Crystal g rowing 
- Liquid crystals 
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l m S t e i n i g e n Graben 1 2 - 1 4 
D - 6 4 6 0 Ge lnhausen -Ha i l e r 
Telephone: (0 60 51) 6 0 0 3 - 0 
Telefax: (0 60 51) 6 0 0 3 - 5 5 
Telex: 4 184 3 2 0 n t g d 
Teletex: 6 0 51 19 14 

C o n t a c t p e r s o n a t t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

W . Pick, Tel . 0 60 51 / 6 0 0 3 3 0 

P r o d u c t i o n l i n e : 

- Nuclear Technics 
- Nuclear Power Plant Service 
- Nuclear Power Plant Equipment 
- Tr i t ium Technology 
- Nuclear Medicine 
- Beamline systems 
- Cryo Technology 
- Laser Optical Chambers 
- As t ro Physics 
- Bio Technics 
- Surface Coating Plants 
- Vacuum Furnaces for Heat Treatment 
- Vacuum Induction Furnaces 
- Sintering Furnaces 
- Measuring Devices 
- Plant Installation 

P r o d u c t s e x h i b i t e d : 

- Various 
Beamline - Diagnostic elements 

- VIDEOFILM Vacuum components 
and Hightech-Products 

PFEIFFER 
Ein Unternehmen der Gruppe 

P o s t f a c h 1 2 8 0 
D - 6 3 3 4 A s s l a r 
Telephone: (06441) 8 0 2 - 0 

Telefax: (06441) 8 0 2 - 2 0 2 

Telex: 4 8 3 859 

C o n t a c t p e r s o n s at t h e s t a n d : 

K. Abbe l (Pfeiffer) 
Dr. G. Prufer (Pfeiffer) 
H. Pilet (Balzers-Gland) 
Te lephone: (022) 64 3 0 65 
Telefax: (022) 6 4 36 52 

P o s t f a c h 1 8 6 
C H - 8 0 3 5 Z u r i c h 
Telephone: (01) 363 3 2 66 
Telefax: (01) 3 6 2 46 23 
Telex: 8 1 7 0 0 5 
M a n u f a c t u r i n g p r o g r a m spec ia l ly for t h e 
nuc lear t e c h n o l o g y 
- Pumps and pumping units (cryo-, 

t i tanium-subl imat ion and turbomolecular) 
- Measuring instruments for medium, high and 

ultra-high vacuum as well as helium leak 
detectors (standard versions and on customer 's 
specif ication including radiation resistant 
vacuum measuring equipment) 

- Quadrupole mass spectrometer for measuring 
the partial pressure and residual gas analysis 

- Ultra-high vacuum systems for coating of e.g. 
supracontact ing layers 

- Vacuum installation for UF6. 
- UHV unit for metallurgic test ing 
- Components for accelerators and storage rings 

as e.g 
- Alvarez-structure as 50 MeV H-linear 

accelerator 
- 7 6 0 keV - radio-frequency-quadrupole-

accelerator 
- Special chamber of a central tracking detector 

for a H1 -exper iment 
- Gas jet target for a Celsius storage ring 
- Electrostratic septum chamber for a Celsius 

storage ring 
- 1,8 k cryostat for a superconduct ing electron 

recyclotron 

PLANSEE 
S i e b e n b i i r g s t r a s s e 2 3 
D - 8 9 2 3 L e c h b r u c k 
Telephone: (0 88 62) 86 11 
Telex: 5 97 47 plan d 

C o n t a c t p e r s o n s at t h e s t a n d : 

Edgard Bachmann, Ernst Barwa, 
Rudolf Klemencic, Erich Kny 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 

Rudolf Klemencic 
Tel . (0043 56 72) 70 26 6 4 

P r o d u c t i o n l i n e : 

* Composi te materials: 
- tungs ten /copper 
- tungsten/s i lver 
- tungsten/carb ide /copper 
- chromium copper 
- heavy metals 

( tungsten/n icke l / i ron/copper (DENSIMET), 
machined heavy metal parts as radiation shields) 

- tungsten bonded to copper 
- metal ceramics 
* Sintered polyimide (SINTIMID) 

Shaped parts as material in high gamma 

radiation envi ronment , high vacuum and low as 
wel l as high temperature use 
* Refractory meta ls : 
- mo lybdenum 
- tungsten 
- tantalum 
- niobium 

P r o d u c t s e x h i b i t e d : 

Heavy metals, M o 3 0 C o foi ls and sintered 
polyimide 
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L L M i i y j j 
D R . B . S T R U C K 

B a c k e r b a r g 6 
D - 2 0 0 0 T a n g s t e d t 
Telephone: (04109) 55 -0 
Telefax: (04109) 5 5 3 3 
Telex: 2 180 715 tegs 

C o n t a c t p e r s o n s at t h e s t a n d : 

Dr. Bernd Struck, Dipl.- lng. Ronald Olschlager, 
Dipl.- lng. Volker Wobber 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 

Dr. Bernd Struck/Dipl . - lng. Ronald Olschlager 

P r o d u c t i o n l i n e : 

C A M A C products 
NIM products 
FASTBUS products 
Physical Trigger Systems 
Track processors 
VME products 
Microprocessor developments Z 8 0 , 6 8 0 0 0 , 
6 8 0 2 0 
Bloodgasanalyser, gradientoven, animal feeding 
processors , 
Oceanographic research - IEEE 4 8 8 products 
relative navigat ionsystems 
Military developments 

P r o d u c t s e x h i b i t e d : 

FASTBUS products , Crate, CI, SI, GMP, CHI, 
SFDM . 
VME-products , Crate, VIP, VSB, FASTLOGIC 

VACUUMSCHM E LZE 

Gr i iner W e g 3 7 
D - 6 4 5 0 Hanau 1 
Telephone: (0 6 1 8 1 ) 362 -1 
Telefax: (0 61 81) 36 26 45 
Telex: 4 184 863 

C o n t a c t p e r s o n a t t h e s t a n d : 

Reinhard Dietrich 

C o n t a c t p e r s o n s in t h e e n t e r p r i s e : 

Reinhard Both, Tel . 0 6 1 8 1 / 3 6 2 - 2 8 9 
Reinhard Dietrich, Tel. 0 6 1 8 1 / 3 6 2 - 6 3 4 

A g e n c y : 

P e t e r - M e r i a n - S t r . 2 2 a 
C H - 4 0 0 2 Basel 
Telephone: (061) 22 20 77 
Telefax: (061) 2 2 8 4 58 
Telex: 96 27 70 

P r o d u c t i o n l i n e : 

- Inductive Components 
- Soft magnetic cores and parts 
- Magnetic shielding 
- Magnetically shielded rooms 
- Soft magnetic semi-f inished products 
- Amorphous materials 

- Sub assemblies and magnet-systems 
- High grade permanent magnet alloys 
- High field superconductors 
- Mineral insulated electrical conductors 
- Thermostat metals 
- Expansion and glass/ceramic to metal sealing 

alloys 
- Age hardenable spring materials 
- Sensor 

P r o d u c t s e x h i b i t e d : 

Samples of superconductors for some different 
projects 

Wandel &Goltermann 
Electronic MeasurementTechnology 

H e a d Of f i ce : 

E lec t ron ic M e a s u r e m e n t T e c h n o l o g y 
P o s t f a c h 1 2 6 2 
D - 7 4 1 2 Eningen u.A. 
Telephone: (07121) 8 6 0 
Telefax: (07121) 8 8 4 0 4 
Telex: 7 29 833 wug d 

C o n t a c t p e r s o n a t t h e s t a n d a n d 
in t h e e n t e r p r i s e : 

D. Fuchs 

R e p r e s e n t a t i v e in S w i t z e r l a n d : 

P o s t f a c h 2 5 4 
S p i t a l a c k e r s t r a R e 51 
C H - 3 0 0 0 Bern 2 5 
Telephone: (031) 4 2 66 4 4 
Telefax: (031) 4 2 61 33 
Telex: 9 1 2 3 5 0 w g c h 

M a i n p r o d u c t i o n l i n e : 

Audio and LF Measurement Technology 
Spectrum and Network Analysis 
Measurement Technology for Digital 
Communicat ions and PCM Systems 
Data and Protocol Analysis 
Data Network Diagnostics 
Distort ion Measurement Technology 
Fiber Optics Measurement Technology 
Test and Moni tor ing Systems 

E x h i b i t e d p r o d u c t s : 

Spectrum and Network Analyzer 
Data Analyzer for ISDN 
Bit Error Measuring Set 
Ji t ter Meter 
Fiber Optics Source and Power Level Meter 
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LJe5-Crates 
Kristensen 

P a t t b u r g e r Bogen 3 3 
D - 2 3 9 8 Harr is lee 
Telephone: (0461) 75 2 0 2 
Teletex: (2627) 4 6 13 0 9 = Kristen 
Telefax: (0461) 75 0 7 5 
Telex: 17 4 6 1 3 0 9 

C o n t a c t p e r s o n s at t h e s t a n d a n d 
i n t h e e n t e r p r i s e : 

J0rgen L. Kristensen, Kay Peters 

At the same stand: 

INTEGRAL 

P r o d u c t i o n l i n e : 

C A M A C - Crates (acc. to CERN-Spec.) 
- Power Supplies, Linear and 

Swi tch-Mode 
- Dataways and Fan Units 

FASTBUS - Crates (acc. to CERN-Spec.) 
- Power Supplies, Swi tch-Mode 
- Backplanes and Fan Units 

VME - Crates (acc. to CERN-Spec.) 
Power Supplies, Swi tch-Mode 
Backplanes and Fan Units 

NIM - Crates 
Power Supplies, Linear and Swi tch 
Mode 
Fan Units 

Crates and Power supplies in Custom Design. 

P r o d u c t s e x h i b i t e d : 

C A M A C - Crate w i th Swi tch Power Supply, 
Dataway and Fan Unit 

FASTBUS - Crate w i th Swi tch Power Supply, 
Backplane and Fan Unit 

VME - Crate w i th Power Supply 
Backplane and Fan Unit 

P.O. Box 1 9 1 0 
D - 2 3 9 0 F lensburg 
Telephone: ( 0 4 6 1 ) 9 9 9 3 3 3 
Telefax: (0461) 9 9 9 3 9 9 
Telex: 17 4 6 1 3 4 0 

Teletex: 4 6 1 3 4 0 tg f lens 

C o n t a c t p e r s o n a t t h e s t a n d 
a n d in t h e e n t e r p r i s e : 

Joachim Paul 

P r o d u c t l i n e : 

Energy T e c h n o l o g y 
- Refrigeration Engineering 
- Refrigeration Plants 
- Was te Heat Power Stations (ORC-Plants) 
- Chillers using Water Vapour instead of 

Refrigerants such as CFCs or Ammon ia 
- Ice-Machines for pumpable (soft), Slurry-Ice 

used for Ice-Banks, Hydraulic Cooling Sys tems, 
and Air /Space-Condi t ioning 

W a t e r - T r e a t m e n t P lants w i t h 
L o w Energy C o n s u m p t i o n 
- Volume-Reduct ion of Liquid (Water) by Vacuum 

Distil lation 
- Concentrat ion of Liquids (Water) w i th 

Suspended or Dissolved Solids 
- Systems to Prepare large Quantit ies of 

Desalinated Water for Boilers and other 
Industrial Processes 

P r o d u c t s fo r Energy t e c h n o l o g y : 

- High-Performance, Small Size Heat Exchangers 
w i th Low Pressure-Drop and High Operating 
Pressure and Temperature 

- Boi ler /Steam - Leak Detector 
- PLC-Control Systems for Plants and Machinery 
P r o d u c t i o n of M a c h i n e - P a r t s , S t r u c t u r e s and 
S y s t e m s 

P r o d u c t s e x h i b i t e d : 

- Heat Exchanger of High Performance, Small Size 
and for High Pressure and Temperature 

M u l l s e r s b a u m 1 8 
D - 5 0 9 3 B u r s c h e i d 2 (Hi lgen) 
Telephone: (0 21 74) 2 0 3 4 - 3 6 
Telefax: (0 21 7 4 ) 6 31 3 0 
Telex: 8 515 523 w i e l d 

C o n t a c t p e r s o n s at t h e s t a n d : 

M. Plein, Te l . : s.a. 
U. V o g t : Tel . 0 0 41 2 2 / 6 1 53 52 

C o n t a c t p e r s o n s in t h e e n t e r p r i s e : 

M. Plein 

P r o d u c t r a n g e : 

NIM-CAMAC-FASTBUS power supplies and crates 
VME-MULTIBUS power supplies and crates 
EUROPA type power supplies 
Swi tch mode supplies 
f rom 6 0 W to 12 k W 
DC/AC converters 
UPS and high vol tage power supplies 

P r o d u c t s e x h i b i t e d : 

1000 W VME crate w i th + 5V , -5V , 2V , -2V 
& + / - 1 2 V outputs 
4 k W FASTBUS power supply 
1000 W C A M A C power supply 
NIM & C A M A C crates featuring 
microprocessor control led fan 
trays w i th CAENET interface 
EUROPA type power supply 
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Pfeiffer has experi­
ence in the vacuum 
technology for a lmost 
a century. Pfeiffer is 
part of the Balzers 
Group, w i th over 3 6 0 0 
employees, wh ich is it­
self a member of the 
Oerlikon BCihrle orga­
nisation in Zurich. 

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

- P u m p s a n d p u m m p i n g u n i t s ( c r y o - , t i t a n i u m -
s u b l i m a t i o n a n d t u r b o m o l e c u l a r ) 

- M e a s u r i n g i n s t r u m e n t s f o r m e d i u m , h i g h a n d 
u l t r a - h i g h v a c u u m as w e l l as h e l i u m leak d e t e c ­
t o r s ( s t a n d a r d v e r s i o n s a n d o n c u s t o m e r ' s s p e ­
c i f i c a t i o n i n c l u d i n g radiat icwi r e s i s t a n t v a c u u m 
m e a s u r i n g e q u i p m e n t ) 

- Q u a d r u p o l e m a s s s p e c t r o m e t e r f o r m e a s u r i n g 
t h e pa r t i a l p r e s s u r e a n d r e s i d u a l gas ana lys is 

- U l t r a - h i g h v a c u u m s y s t e m s f o r c o a t i n g o f e .g. 
s u p r a c o n t a c t i n g layers 

- V a c u u m i n s t a l l a t i o n f o r U F 6 

- U H V u n i t f o r m e t a l l u r g i c t e s t i n g 
- C o m p o n e n t s f o r a c c e l e r a t o r s a n d s t o r a g e 

r i n g s as e .g . 
- A l v a r e z - s t r u c t u r e as 5 0 M e V H~ l i n e a r ac ­
c e l e r a t o r 

- 7 5 0 keV— r a d i o - f r e q u e n c y - q u a d r u p o l e -
a c c e l e r a t o r 

- S p e c i a l c h a m b e r o f a c e n t r a l t r a c k i n g d e ­
t e c t o r f o r a H1 - e x p e r i m e n t 

- Gas j e t t a r g e t f o r a Ce ls ius s t o r a g e r i n g 
- E l e c t r o s t r a t i c s e p t u m c h a m b e r f o r a Cel­
s i us s t o r a g e r i n g 

-1.8 k c r y o s t a t f o r a s u p e r c o n d u c t i n g e l e c ­
t r o n r e c y c l o t r o n 

B a l z e r s H o c h v a k u u m A G 
Stampfenbachstrasse 4 8 
Postfach 186 
CH-8035 Zurich 
Tel (01) 3 6 3 32 66 
Telex 817 0 0 5 
Telefax (01) 3 6 2 4 6 2 3 

A r t h u r P f e i f f e r 
Vakuumtechnik Wetzlar GmbH 
Postfach 1280 
D - 6 3 3 4 Asslar 
Tel (0 6441) 8 0 2 - 0 
Telex 4 8 3 859 
Telefax (06441) 8 0 2 - 2 0 2 



L E Y B O L D of fers a w i d e range of c ryore f r ige ra to rs for 
research a n d industr ia l p u r p o s e s , c o v e r i n g the tempera tu re 
range f rom 4 K to 3 3 0 K wi th c l o s e d - c y c l e he l ium ref r igerators. 
These re f r igera tors are su i tab le for any app l i ca t i on whe re 
l iqu id re f r igerants are undes i rab le . 

Typical appl icat ions include: 
• Coo l ing of test s p e c i m e n s in c ryos ta ts , 

e .g . for h igh t e m p e r a t u r e s u p e r c o n d u c t i v i t y research 
• Shie ld coo l i ng of s u p e r c o n d u c t i v e m a g n e t s 
• Coo l i ng of low-no ise ampl i f i e rs a n d de tec to r s 
• H y d r o g e n l iquef iers for H 2 t a rge ts 

Our p r o d u c t l ine c o m p r i s e s 1,2 or 3 -s tage re f r igera tors wi th 
accesso r i es , c o m p l e t e c ryos ta ts a n d - need less to say -
c r y o p u m p s for all h igh or ul t ra h igh v a c u u m app l i ca t i ons wi th 
p u m p i n g s p e e d s b e t w e e n 400 l-s~1 a n d 60 ,000 l-s~1. L E Y B O L D 

Q 
Deta i led in format ion on reques t ! L E Y B O L D A G L E Y B O L D A G 

Oerlikonerstrasse 88 Bonner Strasse 498 
CH-8057 Zurich D-5000 Cologne 51 

LEYBOLD AG - A Degussa Company Tel.: 0 1 / 3 1 1 5 7 5 7 
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