


XP2081 ^ 
squeezes more resolution out of 
your next WLS/SCIFI calorimeter 

A complete range of green-extended PMTs 
PMT useful number luminous stability pulse t w 

cathode 
dia. 

of 
stages 

sensitivity 16h/0.3|jLA 1-0.1 IAA linearity FWHM 

(mm) (ixA/lm) (%) (%) (mA) (ns) 
XP1981 15 8 110 1.5 1.5 80 3 
XP1901 15 10 110 1.5 1.5 80 3.5 
XP2961 23 8 110 2 2 80 2.8 
XP2971 23 10 110 2 2 80 3 
XP2081 34 10 135 1 1 150 7 
XP2201 44 10 120 1 1 150 8 
XP3461 68 8 140 1 1 200 4 

Stability 

Linearity 

Y7ity 

Consistency 

Economy 

Philips Components, Building BA, 
5600 MD Eindhoven, The Netherlands. 
Telex: 35000 phtcnl/nl jeveo. 
Fax: +31 40 722746. Still setting the standard 
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Cover photograph: 
Behind the scenes at the recent Joint International Lepton-Photon Sym­
posium and Europhysics Conference on High Energy Physics (Septem­
ber, page 1) many people were busy, ensuring the big meeting ran 
smoothly. Some of them emerged to pose in front of part of the 
accompanying CERN exhibition at the Geneva International Conference 
Centre. Others were still too busy! 
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E X C E L LygPBETE I N T H I N - W A L L M E T A L W O R K I N G 

hydrof^fning, electroplating, TIG welding, laser welding, heat treating, vacuum brazing, ... 

industries 
2.1. DE LA GAUDREE - B P 58 - 91416 D O U R D A N CEDEX - FRANCE 

PHONE : (33) 1 - 64 59 67 67 FAX : (33) 1 - 64 59 95 89 
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STEP UP TO BE MAN 
Your Source for NIM 

High Voltage Power Supplies 

* OUTPUT VOLTAGES T010 kV 
* OUTPUT CURRENTS TO 3 mA 
* MOOm FOR ALL DETECTORS 

SPECIAL MWPC VERSIONS 
* SINGLE AND DUAL OUTPUT UNI" '. 
* REVERSIBLE POLARITY 
* LOW RIPPLE AND NOISE 
* SHORT CIRCUIT AND ARC PROTECTED 
* REMOTELY PROGRAMMABLE 
* AC AND DC BIN POWERED 

BERTAN High Voltage is the world's leading 
manufacturer of regulated, precision NIM 
high voltage power supplies and MINI BINs. 
The excellent stability and low noise fea­
tured in our power supplies are just two of 
the reasons you should specify Bertan in 
your application. Versatility and quality are 
others. And our dependability is backed by 
uncompromising standards and an ex­
clusive 3 year warranty! 

Callus with your high voltage problem, We'll provide the high voltage solution. 
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HIGH-POWER AND SUPER-HIGH POWER WAVEGUIDE AND COAX NETWORKS 

BROAD BAND SUPER-HIGH POWER, 
HIGH VACUUM HYBRIDS 

WAVEGUIDE DIRECTIONAL 
INSTRUMENTATION COUPLERS 

COAX D.C. BREAKS 

HIGH POWER ABSORPTIVE FILTERS 

PHASE SHIFTER/ 
IMPEDANCE MATCHERS 

COAXIAL LINE DIRECTIONAL 
INSTRUMENTATION COUPLERS 

WAVEGUIDE D.C. BREAKS 

MAGIC TEES 

NOW THERE'S A HIGH POWER 
RF WAVEGUIDE AND COAX 
COMPONENTS COMPANY WITH 
THE KNOW-HOW TO DELIVER 
COMPLETE SOLUTIONS... 

• COAXIAL LINE 
• WAVEGUIDE FROM WR-187-WR-2300 
• HYBRIDS 
• PHASE SHIFTERS 
• IMPEDANCE MATCHERS 
• DIRECTIONAL INSTRUMENTATION 

COUPLERS 
• HIGH-ORDER MODE FILTERS 
• D.C. BREAKS 
• ULTRA-HIGH VACUUM NETWORKS 
•TEES 
• POWER DIVIDERS 
• PRECISION MICROPROCESSOR-

BASED RF INSTRUMENTATION 
AND CONTROL SYSTEMS 

C O R P O R A T I O N — 

238 GODDARD ROAD 
LEWISTON, ME 04240 

TEL: (207) 777-7778 
FAX: (207) 777-7784 
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Giant Read-Out Boards? 
E p o x y l a m i n a t e s FR-4 
1300x4400 m m 
p r o d u c e d by 

[ d i t r o n V -

have been c h o s e n f o r t h e 
c o n s t r u c t i o n o f t h e " R e a d -
O u t B o a r d " of t h e h a d r o n 
c a l o r i m e t e r s o f t h e ALEPH 
a n d DELPHI d e t e c t o r s . 

S t a n d a r d p r o d u c t i o n : 
• FR-4 , G-10 , G-11 r i g i d l a m i n a t e s 

f o r p r i n t e d c i r c u i t b o a r d s 
• t h i n l a m i n a t e s a n d p r e p r e g 

f o r m u l t i l a y e r b o a r d s 

DITRON srl 
Via Mulino Vecchio, 85 - 28065 CERANO (NO) ITALY 
Tel.: 0321/728294-726548 - Telex: 331565 PENCO I 
Telefax: 0321/721645 
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C E S N E W S : 
At last the long distance VME memory 

mapped CAMAC Crate Controller! 
VCC2117: VICbus to CAMAC interface 

Direct memory mapped CAMAC interface on 
VIC bus 
Optional 68030 List Processor, with dual ported 
memory and Ethernet controller 
Up to 1 Mbyte EPROM + 512 Kbytes SRAM 
local ressources 

• Up to 2 Mbytes global SRAM 
• Can act in the CAMAC crate either as a CCA2 

or auxiliary crate controller 
• Transparent access and LAM handling 
• Fast transfer on the VICbus, 10 Mbytes/sec. 

The hoard extends the VIC bus family directly to CAMAC and 
makes it accessible to VME front end processors, UNIX/OS-9 
work stations, PCs and Macintoshes. It supports the complete 
functionality of CAMAC and provides additional features for 
the most demanding applications using state of the art 
technologies like memory broadcast, message posting, multi-
mastershipon the vertical bus, autonomous list driven intelligent 
crate read-out controllers. Up to 14 CAMAC crates can be 
connected to one 100 m VIC branch; parallel branches can be 
implemented. 

Any application requiring one or more of the following features 
is offered an optimal solution by this card: 
• Mixed systems with various peripheral buses accessible 

through a uniform interface in hardware and software (VME, 
VXI, FASTBUS, CAMAC) 

• Systems where direct access by personal computers is desired 

for maintenance and monitoring. 
• Multi-megabyte per second transfer speeds from CAMAC 

achieved through parallelized read-out on the crate level. 

The VCC 2117 is delivered with OS-9 or Lynx-OS packages, 
including: NFS (if equipped with optional Ethernet), CAMAC 
driver and VMV/VIC data manager. 

Both, modern dam acquisition systems and monitoring and 
control systems, will benefit from the uniform interface to a 
number of popular peripheral buses. 

Associated modules: 
VIC 8250/1 - V I C terminator 
VBAT 8218 - PC-AT to VMV interlace 
MAC 7212 - MacII to VMV interface 
SVIC7213 - S P A R C to V M V / V I C 

interlace 

For these and our other VME, CAMAC and FASTBUS modules, contact us : 
Headquarters: CES Geneva, Switzerland Tel: (022) 792 57 45 Fax: (022) 792 57 48 

CES.F France Tel: (33) 50 31 55 00 Fax: (33) 50 31 55 10 
CES.D Germany Tel: (6055) 4023 Fax: (6055) 82 210 

CES Creative Electronic Systems SA 70, Route du Pont-Butin Case Postale 107 
CH-1213 PETIT-LANCY 1 SWITZERLAND 



High Voltage 
Power Supplies 
Opt/mum for 
Photomultiplier and 
MCP Applications 

mm: 
• H igh Per formance, 

Regulated D C - D C O n 
Board Modu les 
Up to 3000Vdc ou tpu t 
( f rom OV) 

• Low r ipple, h igh stabi l i ty 
(output r ipple 80m Vp-p Typical) 

• S m a l l size (60L+40W+20Hmm) 
• A w ide range of input vol tage (+11 to -16Vdc) 

• B e n c h - T o p type power 
suppl ies 

• S h o r t c i rcui t and 
Arc protected 

• Up to 5kVdc ou tpu t 
• Reversible Polar i ty 

Avai lable 
• More precis ion SP mode ls 

(output r ipple 10mVp-p Typical ) 

Matsusada 
Precision 
D e v i c e s Inc. 

European Representative 
Zettachring 6, D-7000 Stuttgart 80, Germany 
Tel: (0711) 7287143 Fax: (0711) 7289631 

Head Office 
745 Aoj icho Kusatsu Shiga 525, Japan 
Tel: 81-775-62-3111 Fax: 81-775-65-1211 
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Higgs hints 

At the recent Joint International Lepton-Pho-
ton Symposium and Europhysics Conference 
on High Energy Physics held in Geneva, Mi­
chel Davier of Orsay, speaking on searches 
for new particles at LEP declared 'the Higgs 
hunt is now on in earnest.' 

A s w e l l as d o m i n a t i n g the n e w s at 
t he recent Jo i n t In ternat iona l Lep-
t o n - P h o t o n S y m p o s i u m and Euro-
phys i cs Con fe rence on High Energy 
Phys ics in Geneva (Sep tember , 
page 1), resu l ts f r o m the f ou r b ig 
e x p e r i m e n t s - A l e p h , De lph i , L3 
and Opal - at CERN's b ig LEP elec­
t r o n - p o s i t r o n col l ider had fa r - reach ­
ing imp l i ca t i ons . 

' N e w ev idence f r o m LEP pre­
s e n t e d at th is Con fe rence has 
s ta r t ed t o shed s o m e l ight on w h a t 
m a y be ahead of us , ' sa id CERN Di ­
rec to r General Carlo Rubbia in his 
s u m m a r y ta lk . 

Benef i t ing f r o m th is inc reased i l ­
l um ina t ion is the mass -gene ra t i ng 
(usual ly re fer red t o as t he 'H iggs ' ) 
m e c h a n i s m . Peter H iggs , n o w at 
t he Un ive rs i t y o f Ed inbu rgh , w a s 
o n e o f t he imag ina t i ve t heo r i s t s 
w h o in the 1 9 6 0 s i n t r o d u c e d n e w 
ideas o f s p o n t a n e o u s s y m m e t r y 
b reak ing in to the f r a m e w o r k w h i c h 
eventua l l y led t o the e l e c t r o w e a k 
syn thes i s o f e l e c t r o m a g n e t i s m and 
the w e a k force.* 

S p o n t a n e o u s s y m m e t r y b reak ing 
bes t i l lus t ra ted by e x a m p l e s . A b -

• s Sa lam c i tes a r ound tab le set 
f o r a mea l , w i t h a napk in b e t w e e n 
each p lace se t t i ng . T h e s y m m e t r y 
is pe r fec t unt i l t he f i r s t gues t s i ts 
d o w n and has t o c h o o s e w h e t h e r 
t o t ake a napk in f r o m the r ight or 
t he lef t . Hav ing d o n e s o , all the 
o the r s have t o f o l l o w sui t t o p re ­
se rve the n o w n o t - s o - p e r f e c t s y m ­
m e t r y . In his bes t -se l l ing b o o k ' A 
Sho r t H is to ry o f T i m e ' (Bantam) , 
S t e p h e n H a w k i n g uses the examp le 
o f a ball on a rou le t te w h e e l , s p i n ­
n ing round and round as t he w h e e l 
r o ta tes at h igh s p e e d . A s t he 
w h e e l s l o w s , the ba l l ' s ene rgy 
gradual ly dec reases unt i l it e v e n ­
tua l ly fa l ls in to a n u m b e r e d s lo t . 

Phys ic is ts t h o u g h t t ha t s p o n ­
t a n e o u s s y m m e t r y b reak ing had t o 
p lay an i m p o r t a n t role in the e lec­

t r o w e a k p ic tu re , bu t unti l the n e w 
d e v e l o p m e n t s w h i c h n o w carry t he 
H iggs label , app ly ing the idea in­
ev i tab ly b r o u g h t u n w a n t e d m a s s -
less par t ic les . S teven W e i n b e r g , 
one o f t he ma jo r e l e c t r o w e a k arch i ­
t e c t s w i t h She ldon G l a s h o w and 
A b d u s Sa lam, recal ls be ing ' d i ­
s cou raged by these zero m a s s e s ' . 

The p r o b l e m is t ha t , wh i l e the 
p h o t o n is mass less , the carr iers o f 
the w e a k f o r c e - t he W and Z par­
t ic les d i s c o v e r e d at CERN in 1 9 8 3 
- are heavy . In fac t at 8 1 and 9 1 
GeV respec t i ve ly t hey are the heav­
iest par t ic les k n o w n . Th is m a s s 
has t o c o m e f r o m s o m e w h e r e , and 
the H iggs par t ic les supp ly it. 

T h e o t h e r w i s e s y m m e t r i c W s 
and Zs s w a l l o w Higgs par t ic les , 
b reak ing t he s y m m e t r y and p r o d u c ­
ing m a s s . T h e e lec t romagne t i c 
p h o t o n t akes care t o remain m a s s -
less , so t he m e c h a n i s m sp l i ts the 
un i f ied e l e c t r o w e a k p ic ture in to the 
t w o ve ry d i f fe ren t p h e n o m e n a w e 
k n o w t o d a y . 

The re is an ana logous m e c h a n ­
i sm ( ' the Me issne r Ef fect ' ) in super ­
c o n d u c t i v i t y , w h e n the magne t i c 
f lux ins ide a cur ren t -car ry ing super ­
c o n d u c t o r is expe l led , mak ing the 
c o n d u c t o r l ook d iamagnet i c . 

The en igma of the Higgs is t ha t , 
wh i l e it m a k e s an electr ic m o t o r 
l ook ve ry d i f fe ren t t o a nuclear beta 
decay , unt i l recent ly n o b o d y k n e w 
w h a t it l ooks like i tself . The m e ­
chan i sm s tays ve ry a loo f f r o m ev­
e ryday phys i cs - it cou ld be ' j us t ' a 
coup le o f n e w par t ic les , or it cou ld 
be a catch-a l l t e r m fo r a w h o l e n e w 
d o m a i n o f und i scove red behav iour . 

H o w e v e r s o m e t h i n g m u s t hap­
pen . If t he H iggs d o e s n ' t s h o w up 
eventua l ly as a d i rec t high energy 
resonance , t hen a n e w reg ime of 
s t r o n g in te rac t ions has t o ex is t . 
Th is is the f a m o u s ' no - l ose ' t h e o ­
rem fo r n e w high energy p r o t o n 
co l l iders . 

In t he s imp les t p i c tu re , t he H iggs is 
an i sosp in d o u b l e t (like the p r o t o n 
and neut ron) bu t scalar (zero s p i n , 
pos i t i ve par i ty ) . 

W i t h LEP m a s s - p r o d u c i n g Z s , 
t hen it m igh t sp i t ou t t he o c c a s i o n ­
al H iggs t o o , if t he c o n d i t i o n s are 
r ight . W h a t e v e r i ts m a s s , the H iggs 
shou ld prefer t o decay in to the 
heav ies t par t ic les poss ib le , bu t 
t hese var ious s igna tu res have no t 
been seen at LEP. 

B e t w e e n t h e m , the fou r LEP ex­
pe r imen t s rule ou t H iggs e f fec ts 
b e l o w 5 7 GeV. (A poss ib le cand i ­
da te H iggs even t p i cked up by De l ­
phi near 3 5 GeV l ooks ve ry unl ike ly 
as it inc ludes add i t iona l f o r w a r d 
t r acks . A t t h e s e m a s s e s , the f ou r 
e x p e r i m e n t s shou ld see a b o u t 3 3 
even ts b e t w e e n t h e m , and t h e y 
d o n ' t . ) 

If LEP g o e s on t o ca tch abou t 
ten mi l l ion Zs (the Geneva resu l ts 
w e r e based on a b o u t a mi l l ion) . 
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t hen t he Higgs l imit cou ld be 
p u s h e d ou t t o 6 5 or 7 5 GeV . 
H o w e v e r the ' m i n i m a l ' H iggs d o u b ­
let is no t t he on ly poss ib i l i t y . W i t h 
c o n f i d e n c e in s u p e r s y m m e t r y 
g r o w i n g (Apr i l , page 3 ) , ano the r 
p i c tu re is on the marke t . In super -
s y m m e t r y , every o rd ina ry par t ic le 
has a par tner w i t h o p p o s i t e q u a n ­
t u m s ta t i s t i cs (each sou rce par t i c le , 
quark or l e p t o n , hav ing a super -
s y m m e t r i c - ' squa rk ' or ' s l e p t o n ' -
c o u n t e r p a r t , w i t h the carr ier pa r t i ­
c les - p h o t o n s , g l uons , W and Z s 
- hav ing p h o t i n o , g lu ino , e tc , s is ­
te rs ) . 

Deta i led analys is is c o n t i n u i n g , 
bu t a l ready a s u p e r s y m m e t r i c 
H iggs b e l o w 4 3 GeV can be c o n f i ­
den t l y exc luded . 

H o w e v e r the m o s t in te res t ing 
H iggs h in ts c o m e f r o m ind i rect in ­
f o r m a t i o n . T o ex t rac t p rec is ion re­
su l t s , LEP data has t o be carefu l ly 
c leansed f o r sub t le ' rad ia t ive cor ­
r ec t i ons ' . A l t h o u g h par t ic les like 
the H iggs and the s ix th ( ' top ' ) 
quark have no t ye t been i so la ted , 
t hey are never the less u n d e r s t o o d 
t o play the i r respec t i ve ro les deep 
ins ide t he under ly ing m e c h a n i s m s , 
and th is has t o be a l l o w e d fo r . T h e 
S tanda rd M o d e l s h o w s h o w it has 
t o be d o n e , and radiat ive co r rec ­
t i ons are n o w a m ino r indus t ry in 
h igh ene rgy phys i cs . 

Se l f - cons i s tency a r g u m e n t s w i t h 
t hese co r rec t i ons n o w s u g g e s t 
t ha t , as w e l l as the t o p quark hav­
ing t o l ive a round 1 5 0 GeV, the 

H iggs m i g h t no t be all t ha t far 
a w a y , pe rhaps a f e w hundred GeV. 

Th i s cou ld b r ing H iggs e f fec ts 
w i t h i n reach o f LEP w h e n higher 
energy b e a m s b e c o m e avai lable in 
a f e w years . 

In the precision experiments at CERN's LEP 
electron-positron collider, 'radiative correc­
tions ' take into account the effects of parti­
cles like the Higgs (mass-generating me­
chanism) or the sixth ('top') quark, as yet 
unseen but nevertheless playing an integral 
part in the underlying physics. Consistency 
arguments provide important indications of 
where these particles may eventually be 
found (shaded area). The axes are paramet­
ers which include the top quark and Higgs 
masses. The figures running horizontally 
from 90-270 (GeV) refer to the top quark 
mass, while the lines show the effect of in­
creasing the Higgs mass from 50 to WOO 
GeV. Neither particle looks that far away. 
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Huntington has it 
The broadest selection of 
vacuum components: 
Built better, delivered faster. 
Huntington offers you more types of vacuum components 
— in more varieties — than anybody else... 

All kinds of chambers. All kinds of positioners and 
feedthroughs. All kinds of valves. All kinds of connectors. 
And all kinds of everything else you need to build a 
better vacuum system. 

Including superior design and engineering capability 
to build components to your individual requirements. 
©1990 Huntington Laboratories 11 Circle advertisement 

Since it's Huntington, everything's built better. And 
delivered to you faster. Because Huntington keeps more 
inventory in stock. 

Get y o u r free catalog. 
It's all shown in the new Huntington catalog. To get your 
free copy simply call or write: Huntington Laboratories, 
1040 L'Avenida, Mtn. View, CA94043. (800) 227-8059 
or (415) 964-3323. Fax: 415-964-6153. 

f Better-Built Vacuum Components 
number on reader service form 

H u n t i n g t o n 
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Powered Crates 
N I M - C m t e s 
C A M A C C r a t e s 
To CERN-Spec. 099a, 
500W, linear regulated. 
To CERN-Spec. 336, 
750W, switch mode 
regulated. 
Tested and accepted 
by CERN EP 

FASTBUS-Cra tes 
To CERN-Spec. F6852, 
3.300W, 3-phase input, 
switch mode regulated. 
Wes-Crate Power Supplies 
are distinguished by low 
noise and ripple. Electro-
magnetically shielded. 
Tested and accepted 
by CERN EP 

V M E b u s - C r a t e s 
To CERN-Spec. V-422. 
Excellent electrical 
and mechanical 
performance for 
institute users. 
Tested and accepted 
by CERN EP 

V M E b u s - C r a t e s 
To CERN-Spec. V-430. 
Backplane with JAUX 
connector between 
Jl and J2. 
+ 5V/100A,-5,2V/100A, 
-2V/50A, ±12V/2A, 
±15V/2A. 
Tested and accepted 
by CERN EP 

Every CERN-Spec. so far 
as given rice to a CERN-
approved Crate from 

3151111; 

LjJeb-Crates 
Telefon 0461 /7741 77 
Telefax 0461 /7741 41 
Telex 17 461 309 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-2398 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems SA, Avenue Wendt 16, 
1203 Geneva, Tel.: 022/44 7788, Fax: 022 /45 65 51 

12 Circle advertisement number on reader service form 

READER SERVICE FORM 

CERN COURIER 
O C T O B E R 1 9 9 1 

Please send information on items circled: 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 

2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2 

Please send to: 

Nina Ruderman, CERN COURIER 
P.O. Box 786, Cooper Station 
New York, NY 10276, USA 

Name Title 

Employer Dept. 

Address 

City State Z i p 

Telephone { ) Country 

4 CERN Courier, October 1991 



Around the Laboratories 

CERN 
Turning off the charm 
In A u g u s t , t he C H A R M II expe r i ­
m e n t at CERN's SPS p r o t o n s y n ­
c h r o t r o n w a s f o rma l l y d e c o m m i s ­
s i o n e d , mark ing the end o f t he sec­
o n d genera t ion o f SPS neut r ino ex­
per imen ts . 

W h i l e t he fou r b ig e x p e r i m e n t s 
at t he LEP e l e c t r o n - p o s i t r o n co l l ider 
have hit t he head l ines , t he l o w e r 
ene rgy data f r o m C H A R M II p r o ­
v i d e d the ideal c o m p l e m e n t , t o ­
ge ther g iv ing p rec is ion measu re ­
m e n t s spann ing a f a c t o r o f 1 0 0 0 in 
ene rgy and br ing ing the e lec t ro ­
w e a k t h e o r y v i r tua l ly t o t e x t b o o k 
s ta tus . 

C H A R M II began ope ra t i ons in 
1 9 8 5 , specia l iz ing in rare and e lu­
s ive neu t r i no -e lec t ron sca t t e r i ng , 
w h e r e a b e a m par t ic le h i ts a t i ny 
a t o m i c e l ec t ron , rather than a nu ­
c leus . 

T h e s e ve ry c lean in te rac t ions 
p r o v i d e deep ins igh ts in to the un -

f'e r ly ing e l e c t r o w e a k p r o c e s s e s , 
hey w e r e f i rs t seen in the Garga-

mel le bubb le c h a m b e r in 1 9 7 3 , 
p rov id i ng the f i rs t ev idence f o r t he 
l o n g - a w a i t e d neutra l cu r ren t w e a k 
in te rac t ion and usher ing in the elec­
t r o w e a k p ic tu re . (In c o n t r a s t t o a 
c lass ica l cha rged cur ren t w e a k in ­
t e r a c t i o n , such as be ta decay , 
w h e r e the par t i c ipa t ing par t ic les 
s w a p e lect r ic cha rges , a neutra l 
cu r ren t in te rac t ion d o e s no t per­
m u t e charges. ) 

Over the per iod 1 9 7 3 - 8 5 , the 
ent i re w o r l d s t o c k o f e l ec t ron -neu ­
t r i no data a m o u n t e d on ly t o a b o u t 
a hund red e v e n t s , and p rec is ion 

Complementary results on weak interaction 
strengths (A=axial vector, V= Vector) from 
high energy LEP experiment data and lower 
energy results from the CHARM II study of 
neutrino-electron interactions. 

The 40-metre CHARM II neutrino detector at 
CERN, seen here still_ under construction in 
1985, has come to the end of its working 
life after six years studying electron-neutrino 
interactions. 

(Photo CERN 660.10.85) 
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\ 
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HIGH CAPACITY S T O R A G E SOLUTIONS 
HIGH ENERGY PHYSICS APPLICATIONS Seagate 

HIGH CAPACITY HARD DRIVES 

VALUE-ADDED SOLUTIONS FOR: 

S C S I , DSSI , IPI-2, ESDI 

SMALL FOOTPRINT JUKE BOXES 

LF4100TLFI50I 
UP TO 28 GB OF DESKTOP ARCHIVAL 
STORAGE FEATURING WORM DISK 
AND LMSI'S RAPID CHANGER 

8MM & ERASABLE OPTICAL 

SONY-PANASONIC->IONEER 

• 5 GB TAPE BACK-UP FOR SCSI & PERTEC 
• 650 MB-1 GB ERASABLE OPTICAL 
»WE STOCK ALL OPTICAL DISKS 

• O E M - A P P R O V E D PERIPHERALS • VALUE-ADDED SOLUTIONS • 
DEC™ • SILICON GRAPHICS™ • SUN™ • HP/APOLLO™ • NeXT™ 

PH 612 829 0300 US 
FAX 612 829 0988 US 

RORKE DATA 
Techno logy Park II 

9700 West 76th Street 
Eden Prair ie , MN 55344 

Toll Free in the US: 
1 800 328 8147 
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* M o r e n e w s in a f o r t h c o m i n g i s s u e . 

c o n c l u s i o n s w e r e d i f f i cu l t . Dur ing 
i ts f i ve years o f r unn ing , C H A R M II 
carefu l ly co l l ec ted severa l t h o u s a n d 
pr ized examp les o f neu t r ino -e lec ­
t r o n sca t te r i ng - a b o u t one f o r ev ­
ery t w o hours o f b e a m t i m e . 

T h e B r u s s e l s / C E R N / L o u -
v a i n / M o s c o w / M u n i e h / N a -
p l e s / R o m e co l l abo ra t i on , later 
j o i n e d by Y E F A M (Turkey) and 

eu then (Germany) , caugh t i ts neu ­
t r i nos in 7 0 0 t o n s o f 3 .7 m-square 
g lass p la tes i n te rspe rsed w i t h sc i n ­
t i l la tor and s t reamer t u b e s , w h i l e a 
magne t i zed i ron s p e c t r o m e t e r 
d o w n s t r e a m in te r cep ted m u o n s 
f r o m cha rged cur ren t i n te rac t i ons . 

C H A R M II w a s t he on ly s e c o n d -
gene ra t i on SPS neu t r ino expe r i ­
m e n t . It s u c c e e d e d the or ig inal 
C H A R M s t u d y (CERN/Ham-
b u r g / A m s t e r d a m / R o m e / M o s c o w , 
w i t h a lphabet ic o rde r i ng c o n v e ­
n ient ly d is regarded) w h i c h c a m e 
in to ope ra t i on in 1 9 7 8 i m m e d i a t e l y 
d o w n s t r e a m of the f a m o u s W A 1 
( C E R N / D o r t m u n d / H e i d e l b e r g / S a -
clay) SPS neut r ino e x p e r i m e n t . 
W h e n W A 1 b o w e d o u t in 1 9 8 4 , 
^ H A R M II b o r r o w e d par t o f i ts 
. . iuon s p e c t r o m e t e r . 

C H A R M II used CERN's f a m o u s 
h o r n - f o c u s e d w i d e - b a n d neu t r ino 
b e a m , e m p l o y e d at t he PS p r o t o n 
s y n c h r o t r o n f r o m the ear ly 1 9 6 0 s 
and subsequen t l y t r ans fe r red t o t he 
SPS in 1 9 7 6 . T h u s f o r t he f i r s t 
t i m e in 3 0 yea rs , CERN's neu t r ino 
b e a m is id le. N e w p ro jec t s are on 
t he t ab le , bu t the t a rge t and b e a m -
line ins ta l la t ions are s h o w i n g the i r 
age af ter m a n y years o f runn ing at 
m a x i m u m in tens i t ies . * 

During an official visit to China where a new 
General Agreement of Cooperation between 
CERN and the Chinese Academy of Sciences 
was signed, CERN Director General Carlo 
Rubbia met Communist Party Secretary-Gen­
eral Jian Ze-Min (right). 

CHINA 
Continuing coopera­
tion with CERN 
Dur ing a v is i t t o China in Ju l y , 
CERN D i rec to r General Car lo Rubbia 
s i gned an a g r e e m e n t w i t h the Chi ­
nese A c a d e m y of Sc iences w h i c h 
p r o v i d e s a rec iproca l f r a m e w o r k f o r 
CERN and China t o con t i nue and 
d e v e l o p the i r sc ient i f ic and t e c h n i ­
cal c o o p e r a t i o n . 

Th i s c o o p e r a t i o n w i l l be geared 
t o spec i f i c p r o j e c t s , each t o be t he 
sub jec t o f a p r o t o c o l t o the n e w 
A g r e e m e n t , w h i c h b road ly c o v e r s 
t he par t i c ipa t ion o f Chinese s p e ­
c ia l is ts in CERN's o n g o i n g w o r k in 
expe r imen ta l and theore t i ca l phy ­
s i cs , d e t e c t o r and acce le ra to r eng i ­
neer ing ( inc luding the upg rad ing o f 
LEP) and i n fo rma t i cs . 

In the A g r e e m e n t , China a lso ex­
p ressed i ts in te res t and in tent t o 
par t i c ipa te in ma jo r CERN p r o ­
g r a m m e s a n d / o r p r o j e c t s , w i t h the 
p r o p o s e d LHC Large Hadron Co l l id ­
er in t he LEP tunne l c i ted as a 
spec i f i c examp le . 

L inks b e t w e e n CERN and China 
have s tead i l y s t r e n g t h e n e d s ince 

f i rs t c o n t a c t s w e r e m a d e in 1 9 7 3 . 
W e s t e r n k n o w h o w he lped ge t Bei j ­
i ng ' s BEPC e l e c t r o n - p o s i t r o n co l l i d ­
er o f f t he g r o u n d , wh i l e Chinese 
g r o u p s m a k e s ign i f i can t c o n t r i b u ­
t i ons t o severa l CERN p r o j e c t s , 
no tab l y the L3 e x p e r i m e n t at LEP. 

CERN 
Cold water on tau 
pairs 

Earlier th is year , resu l ts f r o m 
CERN's LEP e l e c t r o n - p o s i t r o n c o l ­
l ider inc luded a h int o f a n e w e f fec t 
seen by t he A l e p h e x p e r i m e n t on 
the decay o f Z par t ic les in to t w o 
l ep tons a c c o m p a n i e d by an add i ­
t iona l pair o f cha rged par t i c les . 
H o w e v e r t he m o s t recen t resu l ts 
a n n o u n c e d at t he J o i n t Inter­
nat iona l L e p t o n - P h o t o n S y m p o s i u m 
and Eu rophys i cs Con fe rence o n 
High Energy Phys ics (Sep tember , 
page 1) appea red t o exc lude th i s . 

A l e p h had r e p o r t e d a poss ib le 
excess o f tau l e p t o n pa i rs , w i t h 15 
e v e n t s , c o m p a r e d t o t en each w i t h 
m u o n and e lec t ron pa i rs , in a s a m ­
ple o f 2 0 0 , 0 0 0 Z d e c a y s . 

4 ^ 
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An example of a Z decay into two tau lep-
tons and a pair of charged particles, as seen 
by the Delphi experiment at CERN's LEP el­
ectron-positron collider. 

A n e x t e n d e d samp le a l l o w e d A l e p h 
t o upda te the f igu res t o 10 , 14 and 
16 fo r e l ec t r ons , m u o n s and taus 
respec t i ve ly . A tau excess is a lso 
n o t r e p o r t e d by Delphi and Opal in 
c o m p a r a b l e samp les ( 2 2 0 , 0 0 0 and 
1 4 0 , 0 0 0 even t s respec t i ve ly ) , g iv ­
ing a c o m b i n e d resul t o f 2 9 , 2 7 
and 2 3 fo r t he th ree channe ls , w i t h 
t he or ig inal A l e p h f igure sti l l d o m i ­
nat ing the tau s ta t i s t i cs . 

In te rp re ta t ion in t e r m s o f par t ic le 
p r o d u c t i o n via the conve rs i on o f an 
internal p h o t o n s u g g e s t s s l igh t ly 
m o r e e lec t ron pairs than m u o n s , 
w i t h tau pai rs on ly abou t half as 
f r equen t as m u o n s . T h u s the ex­
p e c t e d s ignals f r o m all even ts c o l ­
lec ted so far are 2 7 fo r t he e lec t ron 
pair channe l , 2 2 fo r t he m u o n s and 
12 fo r t he taus . 

DUBNA/SERPUKHOV 
Electromagnetic 
effects 
between pions 

- 1 0 

1 0 0 - 7 5 - 5 0 - 2 5 0 2 5 5 0 7 5 1 0 0 
Q L [ M e V / c ] 

A n ab rup t increase in the n u m b e r 
o f (oppos i te l y ) cha rged p ion pai rs 
w i t h smal l re lat ive m o m e n t a has 
been seen at t he p r o t o n s y n c h r o ­
t r o n at t he Ins t i tu te fo r High Energy 
Phys ics , S e r p u k h o v , near M o s c o w . 

Th is is due t o e l ec t romagne t i c 
(Cou lomb) in te rac t ions b e t w e e n 
e m e r g i n g cha rged p ions . Such an 
e f fec t w a s p red i c ted by the late 
A . D . Sakha rov back in 1 9 4 8 f o r 
t he case o f e l ec t r on -pos i t r on pa i rs , 
bu t is d i f f icu l t t o o b s e r v e in th is 
case , requ i r ing re lat ive m o m e n t a 

Distribution of charged pion pairs with small 
relative momenta, as seen in an experiment 
at the Soviet Institute for High Energy Phy­
sics, Serpukhov, near Moscow. The sharp 
central increase (due to electromagnetic ef­
fects) was first predicted by A.D. Sakharov 
in 1948. 
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Burton Corblin-Membrankompressoren 
verdichten hermetisch alle Gase 
Keine Umweltbelastigung, absolute Generalvertretung in der Schweiz. 

Reinhaltung der Gase. Ein- und mehr- Fachberatung Service Ersatzteilhaltung 

stufig bis 2500 bar. In vielen Bauarten 

und Leistungsgrdssen. 

Missionsstrasse 22, CH-4003 Basel 

Tel .061/2619800, Fax 061/261 25 47 

LEWA-Dosierpumpen 
Die ganze Spannweite der Flussigkeitsdosierung 
• Laborpumpen Generalvertretung in der Schweiz. 

• modular aufgebaute Dosierpumpen Fachberatung Service Ersatzteilhaltung 

• Triplex-Prozess-Membranpumpen 

• kundenspezifische Dosiersysteme 
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If Irs A l l The Same To You... 
. . . it's all the better for you. That's 
why we at BURLE have completed a 
program that insures uniformity across 
all of our side-window PMTs. We've 
narrowed performance range for key 
parameters like gain, dark current, 
hysteresis and spectral response. And 
performance is uniform for all tube 
types, so every BURLE PMT you 
buy is a PMT you can use! 

We've undertaken this overall 
performance-improvement program 
because, at BURLE, we're more commit­
ted than ever to meeting the needs of 
PMT users like you. And that commit­
ment extends across all segments of the 
PMT line. 

So if you want PMTs that will be all 
the same to you, maybe you shouldn't 
be thinking about them in the same old 

way. For more information on BURLE's 
high-quality, state-of-the-art PMTs, call 
us at 1-800-827-TUBE. Or write to 
BURLE Electron Tubes, 1000 New 
Holland Avenue, Lancaster,PA 17601-5688. 

Experience counts. 

Tubes 
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b e l o w 2 0 k e V . H o w e v e r f o r p i o n s , 
t h e m o m e n t u m l im i t e x t e n d s t o 6 
M e V . 

T h e m e a s u r e m e n t s w e r e ca r r i ed 
o u t w i t h t h e s a m e a p p a r a t u s u s e d 
t o s t u d y p o s i t r o n i u m a t o m p r o d u c ­
t i o n in neu t ra l p i o n d e c a y s (June 
1 9 9 0 , p a g e 17 ) , w h e r e t h e h igh 
p r e c i s i o n f o l l o w s f r o m a t h i n in te r ­
nal t a r g e t ( 1 . 4 m i c r o n t a n t a l u m fo i l ) 
a n d a spec ia l 4 0 - m e t r e b e a m c h a n ­
ne l . 

A t re la t i ve m o m e n t a b e l o w 3 
M e V an a d d i t i o n a l i n c rease in 
c h a r g e d p i o n pa i rs is e x p e c t e d b e ­
c a u s e o f t h e i on i za t i on o f p i o n i c 
a t o m s ins ide t h e t a r g e t , a n d a 
s e a r c h is o n f o r s u c h e l e c t r o m a g ­
ne t i c b o u n d s t a t e s o f c h a r g e d 
p i o n s . 

SUPERCOLLIDER 
Second experiment 

R e c e n t l y , t h e s i t u a t i o n r e g a r d i n g 
m a j o r d e t e c t o r s f o r t h e p l a n n e d 
SSC S u p e r c o n d u c t i n g S u p e r c o l l i d e r 
in Ellis C o u n t y , T e x a s , has c h a n g e d 
in t w o w a y s . F i rs t , t h e d o o r w a s 
c l o s e d o n t h e L* c o l l a b o r a t i o n led 
b y S a m T i n g ( J u l y / A u g u s t , p a g e 
8 ) , a n d s e c o n d , d e t a i l e d ana l ys i s o f 
t h e d e t e c t o r s has led t o i n c r e a s e d 
a n t i c i p a t e d c o s t s f o r t h e e x p e r ­
i m e n t a l p r o g r a m m e . 

N e v e r t h e l e s s , t h e SSC P r o g r a m 
A d v i s o r y C o m m i t t e e has r e a f f i r m e d 
i ts be l ie f in t h e d e s i r a b i l i t y , if n o t 
a b s o l u t e n e c e s s i t y , o f h a v i n g t w o 
m a j o r d e t e c t o r s ava i lab le w h e n t h e 
SSC s t a r t s u p . 

St i l l va l i d is t h e C o m m i t t e e ' s 
o r i g ina l r e c o m m e n d a t i o n , m a d e last 
y e a r - 'a hea l t hy in i t ia l p r o g r a m re ­
q u i r e s t w o d e t e c t o r s w i t h c o m p l e ­
m e n t a r y as w e l l as o v e r l a p p i n g 
s t r e n g t h s t h a t a d d r e s s p h y s i c s a t 
h i gh m o m e n t u m t r a n s f e r . . . f o r i n d e ­

p e n d e n t c h e c k s o f r e s u l t s . . . a n d ef­
f e c t i v e e x p l o i t a t i o n . . . o f t h e S S C . It 
is a l so i m p o r t a n t t o have as b r o a d 
a c o m m u n i t y as p o s s i b l e . T h e s e 
g o a l s w i l l be e f f e c t i v e l y s e r v e d b y 
h a v i n g t w o d i s t i n c t m a j o r d e t e c t o r s 
r e a d y t o d o e x p e r i m e n t s a t t h e 
t u r n - o n o f t h e a c c e l e r a t o r . T h e L a b ­
o r a t o r y s h o u l d t r e a t t h e t w o a p ­
p r o v e d p r o p o s a l s as h a v i n g equa l 
i m p o r t a n c e a n d p r i o r i t y ' . 

T h e S D C C o l l a b o r a t i o n , led b y 
G e o r g e T r i l l i ng o f B e r k e l e y , g o t a 
g r e e n l igh t in J a n u a r y t o p r o c e e d 
f r o m i ts L e t t e r o f I n ten t t o a T e c h ­
n ica l D e s i g n R e p o r t , t o be s u b m i t ­
t e d n e x t A p r i l . 

R e c e n t l y t h e SSC P A C has g i v e n 
s o m e e n c o u r a g e m e n t t o a n e w Ex­
p r e s s i o n o f I n t e res t , n o w c h r i s ­
t e n e d G E M ( G a m m a , E lec t ron a n d 
M u o n E x p e r i m e n t ) , led b y B a r r y 
Bar i sh o f Ca l t ech a n d Bill W i l l i s o f 
C o l u m b i a . 

T h e P A C w a s p l e a s e d t o r ece i ve 
t h e G E M idea w i t h i ts la rge s u p e r ­
c o n d u c t i n g o p e n - g e o m e t r y s o l e ­
n o i d , e m p h a s i z i n g t h e d e t e c t i o n o f 
p h o t o n s , e l e c t r o n s a n d m u o n s w i t h 
h igh p r e c i s i o n . 

T h e G E M a r c h i t e c t u r e as c u r r e n t ­
ly c o n c e i v e d r e s e m b l e s t h a t o f L*, 
w i t h an o u t e r s u p e r c o n d u c t i n g s o 

l e n o i d e n c l o s i n g in t u r n t h r e e s e t s 
o f t r a c k i n g c h a m b e r s ( for m e a s u r ­
ing m u o n s ) , a h a d r o n c a l o r i m e t e r , a 
h igh r e s o l u t i o n e l e c t r o m a g n e t i c c a ­
l o r i m e t e r , a n d a s m a l l i nner t r a c k i n g 
v o l u m e . 

W h i l e t h e P A C had s o m e m i s g i v ­
i ngs a b o u t t h e u n s h i e l d e d s o l e n o i d 
d e s i g n , it r e c o m m e n d e d t h a t t h e 
S S C L a b o r a t o r y s u p p o r t t h e p r o j e c t 
t o w a r d s t e c h n i c a l f eas ib i l i t y a n d 
d e t a i l e d c o s t i n g . P r o g r e s s w i l l b e 
ca re fu l l y m o n i t o r e d . 

A m o r e m o d e s t s c h e m e ca l led 
E L M U D w a s a l so d i s c u s s e d . T h e 
P A C fe l t t h a t it had m e r i t , b u t fe l l 
s h o r t o f t h e c o m m i t t e e ' s c o m p l e ­
m e n t a r y d e t e c t o r c r i t e r ia . If t w o 
m a j o r d e t e c t o r s g o f o r w a r d , t h e 
P A C t h o u g h t t h a t m o s t , if n o t a l l , 
o f E L M U D ' s g o a l s w o u l d be c o v ­
e r e d . 

E x p r e s s e d in 1 9 9 0 d o l l a r s , t o t a l 
SSC f u n d i n g f o r d e t e c t o r s , ha l l s , 
a n d r e l a t ed s e r v i c e s a m o u n t s t o 
$ 9 3 1 m i l l i o n . 

Personnel at the Superconducting Supercol­
lider (SSC) Laboratory are moving from the 
Dallas area to the SSC Ellis County site, 
where accommodation is on a scale to 
match the proposed 87-kilometre circumfer­
ence collider. 
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DESY 
Zeuthen partner 
From J a n u a r y 1 9 9 2 t h e Ins t i t u t fu r 
H o c h e n e r g i e p h y s i k , Z e u t h e n , near 
Berl in ( f o r m e r l y East Berl in) b e ­
c o m e s par t o f t h e DESY L a b o r a t o ­
r y , H a m b u r g . 

Ear ly th i s year , Federa l G e r m a n 
sc ience c o u n s e l l o r s r e c o g n i z e d t h e 
nigh sc ien t i f i c me r i t o f t h e Z e u t h e n 
research c e n t r e a n d , in t h e c o n t e x t 
of t h e c o u n t r y ' s r e u n i f i c a t i o n , re ­
c o m m e n d e d t h a t it s h o u l d b e c o m e 
par t o f DESY. 

D E S Y w i l l have as o b j e c t i v e t h e 
d e v e l o p m e n t o f Z e u t h e n ' s sc ien t i f i c 
p r o g r a m m e . T h e Ber l in c e n t r e has 
a l o n g t r a d i t i o n o f s i gn i f i can t co l l a ­
b o r a t i o n in e x p e r i m e n t s at CERN 
( w h e r e t h e r e is a Z e u t h e n t e a m in 
the L3 e x p e r i m e n t at t h e LEP e lec­
t r o n - p o s i t r o n co l l i de r ) , at DESY ( in­
c lud ing t h e HERA e l e c t r o n - p r o t o n 
co l l ider n o w be ing c o m m i s s i o n e d ) , 
and at Dubna and S e r p u k h o v in t h e 
USSR. A w a y f r o m a c c e l e r a t o r s , 
Z e u t h e n s c i e n t i s t s have a l so co l l a ­
b o r a t e d in p r e p a r a t i o n s f o r neu t r i no 

s t u d i e s at Lake Baikal in t h e USSR 
( M a r c h , p a g e 7 ) . 

For t h e f u t u r e , i nc reased Z e u t h e n 
c o l l a b o r a t i o n in DESY e x p e r i m e n t s 
is f o r e s e e n , t o g e t h e r w i t h a re­
sea rch a n d d e v e l o p m e n t p r o ­
g r a m m e f o r n e w d e t e c t o r t e c h n o ­
l og ies , w h e r e t h e pa r t i c i pa t i on o f 
i n d u s t r y in w h a t w a s f o r m e r l y East 
G e r m a n y w i l l be s o u g h t . 

Re f lec t i ng t he t r ad i t i on at D E S Y , 
w h e r e Federa l f u n d i n g is s u p p l e ­
m e n t e d b y t h e local H a m b u r g g o v ­
e r n m e n t , 9 0 per cen t o f Z e u t h e n ' s 
runn ing c o s t s (of t h e o r d e r o f 
D M 2 0 mi l l i on annual ly ) w i l l be u n ­
d e r w r i t t e n b y t h e Federa l g o v e r n ­
m e n t , t h e r ema inde r c o m i n g f r o m 
t h e reg iona l B r a n d e n b u r g a d m i n i s ­
t r a t i o n . 

In a f u t u r e e d i t i o n , w e h o p e t o 
have a de ta i l ed s u r v e y o f Z e u t h e n ' s 
ac t i v i t i es a n d p lans f o r t h e f u t u r e . 

Albrecht Wagner (left) is DESY's new Re­
search Director, taking over from Paul Sod-
ing (right), who assumes responsibility for 
the Institut fur Hochenergiephysik, Zeuthen, 
formerly East Berlin. 

FERMILAB 
Electroweak enigma 
Firs t resu l t s are n o w e m e r g i n g 
f r o m a m a j o r Fe rm i lab e x p e r i m e n t 
w h i c h p r o b e s in de ta i l t h e rad ia t i ve 
d e c a y s o f h y p e r o n s - r eac t i ons 
w h i c h i n v o l v e s t r o n g , w e a k and e l ­
e c t r o w e a k e f f e c t s . It is t h e la tes t 
c h a p t e r in F e r m i l a b ' s t r a d i t i o n o f 
de ta i l ed h y p e r o n s t u d i e s . 

A U S / U S S R / B r a z i l / M e x i c o / C h i ­
n a / U K c o l l a b o r a t i o n , E x p e r i m e n t 
7 6 1 ' s ini t ial goa l w a s t o l o o k a t t h e 
d e c a y o f c h a r g e d s i g m a par t i c les 
i n to a p r o t o n a n d a p h o t o n . W i t h 
t h e w e a k i n t e r a c t i o n a t w o r k ( the 
reac t i on c h a n g e s t h e s t r a n g e n e s s 
q u a n t u m n u m b e r ) , a s y m m e t r y is 
i m p o r t a n t , s o add i t i ona l i n f o r m a t i o n 
is g l e a n e d if t h e d e c a y i n g h y p e r o n s 
are po la r i zed (sp in o r i e n t e d ) , a n d 
t h e d i s t r i b u t i o n o f t h e resu l t i ng p r o ­
t o n s is m e a s u r e d . 

In s t u d y i n g t h i s r e a c t i o n , it is i m ­
p o r t a n t t o f i l te r t h e h y p e r o n d e c a y s 
f r o m b a c k g r o u n d due t o h y p e r o n s 
d e c a y i n g i n to a p r o t o n and a n e u ­
t ra l p i o n , w i t h t h e p i on s u b ­
s e q u e n t l y d e c a y i n g i n to a p h o t o n 
pair , w h i c h c o u l d m a s k a s y m m e t r y . 

He re , m a j o r r e s p o n s i b i l i t y res t s 
o n t h e p h o t o n s p e c t r o m e t e r , us ing 
t r a n s i t i o n rad ia t i on d e t e c t o r s and 
s u p p l e m e n t a r y w i r e c h a m b e r s , all 
bu i l t in L e n i n g r a d . P h o t o n ene rg ies 
are ma in l y m e a s u r e d us ing l ead -
g l a s s , bu t a cen t ra l p o r t i o n is c o n f i ­
g u r e d w i t h BGO s u p p l i e d by ITEP 
M o s c o w a n d f a b r i c a t e d in S h a n g ­
hai . U p s t r e a m , h y p e r o n m o m e n t u m 
is m e a s u r e d b y n ine p lanes o f s i l i ­
c o n s t r i p s (Un i ve rs i t y o f I o w a ) and 
a m a g n e t , w h i l e t h e resu l t i ng p r o ­
t o n is m e a s u r e d b y 3 0 p lanes o f 
w i r e c h a m b e r s a n d t h r e e m a g n e t s , 
s u p p l i e d b y L e n i n g r a d . 

W i t h a huge s a m p l e o f s o m e 
3 8 , 0 0 0 e v e n t s , t h e e x p e r i m e n t 
c o n s i d e r a b l y b o o s t s t h e s t o c k o f 
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w o r l d d a t a . It c o n f i r m s a la rge ne ­
g a t i v e a s y m m e t r y in t h e d e c a y s , an 
e f f e c t h i n t e d at f o r y e a r s in ear l ier 
m e a s u r e m e n t s , b u t a t v a r i a n c e w i t h 
bas i c t h e o r e t i c a l i deas . W i t h b a c k ­
g r o u n d e f f e c t s n o w u n d e r c o n t r o l , 
t h e a n o m a l o u s resu l t i n v i t es e x p l a ­
n a t i o n . 

O t h e r g o a l s o f t h e e x p e r i m e n t i n ­
c l ude m e a s u r i n g t h e po la r i za t i on 
a n d m a g n e t i c m o m e n t o f s i g m a h y ­
p e r o n s , a n d s t u d y i n g t h e rad ia t i ve 
d e c a y s o f o t h e r h y p e r o n s . 

( From an article by Maurice Fou-
cher and Joseph Lach soon to ap­
pear in 'Fermilab Report'.) 

Omega 
minus magnets 
In a n o t h e r i m p o r t a n t Fe rm i l ab h y p e ­
r o n resu l t , E x p e r i m e n t 7 5 6 (Fe rm i -
l a b / M i c h i g a n / M i n n e s o t a / R u t g e r s 
c o l l a b o r a t i o n ) has m e a s u r e d a s a m ­
p le o f 2 4 , 7 0 0 o m e g a m i n u s h y p e ­
r o n s , f i n d i n g t h a t t h e p a r t i c l e s ' 
m a g n e t i c m o m e n t is - 1 . 9 4 nuc lear 
u n i t s , in a g r e e m e n t w i t h bas ic t h e ­
o r y . 

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

pa r t i c l es . A l t h o u g h n o t easy t o 
f i n d , t h e o m e g a m i n u s has t h e s i m ­
p les t q u a r k s t r u c t u r e f o r m a g n e t i c 
ana l ys i s - t h r e e s t r a n g e v a l e n c e 
q u a r k s w i t h the i r s p i n s a l i gned in 
para l le l . 

T h e s t a n d a r d t e c h n i q u e f o r 
m e a s u r i n g h y p e r o n m a g n e t i c m o ­
m e n t s is t o p r o d u c e a sp in o r i e n t e d 
(po la r ized) b e a m , let t h e sp in d i r ec ­
t i o n p r e c e s s in a m a g n e t i c f i e l d , 
a n d d e t e r m i n e t h e f ina l sp in d i r ec ­
t i o n f r o m t h e d i s t r i b u t i o n o f t h e d e ­
cay p r o d u c t s . For t h e o m e g a m i n ­
u s , E 7 5 6 c h o s e a n o t h e r r o u t e , w i t h 
o m e g a s c o m i n g f r o m a p r o d u c t i o n 
t a r g e t b o m b a r d e d b y a s e c o n d a r y 
e lec t r i ca l l y neu t ra l b e a m c o n t a i n i n g 
po la r i zed l a m b d a s a n d ks i s . A l ­
t h o u g h h y p e r o n s c o n s t i t u t e d o n l y 
a b o u t a t e n t h o f t h i s b e a m , t h e y 
w e r e v e r y e f f i c i en t at p r o d u c i n g 
po la r i zed o m e g a s . 

T h e p a r e n t o m e g a po la r i za t i ons 
w e r e r e c o n s t r u c t e d f r o m t h e po la r i ­
z a t i o n s o f d a u g h t e r l a m b d a s , t h e s e 
p o l a r i z a t i o n s be i ng m e a s u r e d f r o m 
t h e a s y m m e t r y o f t h e l a m b d a s d e ­
c a y i n g i n t o p r o t o n s a n d p i o n s . 

A s a c h e c k , a s a m p l e o f 6 4 , 0 0 0 
ks i m i n u s h y p e r o n s g a v e a m a g n e t ­
ic m o m e n t o f - 0 . 6 8 8 u n i t s , in ac ­
c o r d w i t h ear l ier m e a s u r e m e n t s . 

With the photon calorimeter of Fermilab's 
E761 experiment which has confirmed an in­
teresting hyperon result - left to right, Mi­
chael Kubantsev, Dai Lisheng, Zhao Wen-
heng and Shi Huanzhang. 

INTERNATIONAL 
COLLABORATION 
Panelling 

A t t h e m e e t i n g o f t h e I n te rna t i ona l 
C o m m i t t e e f o r Fu tu re A c c e l e r a t o r s 
( ICFA) , in G e n e v a in J u l y , C h a i r m a n 
A . N . S k r i n s k y o f N o v o s i b i r s k re - \ 
v i e w e d ICFA p r o g r e s s , pa r t i cu la r l y 
t h e ac t i v i t i e s o f t h e spec ia l i s t Pa­
ne ls w h i c h p u r s u e spec i f i c C o m m i t ­
t e e o b j e c t i v e s in g u i d i n g w o r l d w i d e 
c o l l a b o r a t i o n in h igh e n e r g y p h y ­
s i c s . 

In I n s t r u m e n t a t i o n , I n n o v a t i o n 
a n d D e v e l o p m e n t , t h e Pane l ' s 
f o u r t h I n s t r u m e n t a t i o n S c h o o l w a s 
he ld in T r i e s t e ear l ier t h i s year . T h e 
n e x t w i l l be he ld in Feb rua ry 1 9 9 3 
in India (as p r e v i o u s l y a g r e e d ) , t h e 
v e n u e b e i n g O o t a c u m u n d in t h e 
s o u t h o f t h e c o u n t r y , w h e r e t h e 
T a t a I n s t i t u t e f o r F u n d a m e n t a l Re­
s e a r c h ( B o m b a y ) o p e r a t e s a c o s ­
m i c - r a y s t a t i o n w h i c h can p r o v i d e 
t h e n e c e s s a r y t e c h n i c a l i n f ra ­
s t r u c t u r e . T h e Panel a l so s u p p o r t e d 
a reg iona l w o r k s h o p t o be he ld in 
Dera Isma i l K h a n , P a k i s t a n , in J a n ­
uary 1 9 9 2 . 

In B e a m D y n a m i c s , w o r k s h o p 
s u b j e c t s have i n c l u d e d Co l l ec t i ve 
E f f e c t s o f S h o r t B u n c h e s (KEK, J a ­
p a n , S e p t e m b e r 1 9 9 0 ) a n d B e a m -
B e a m a n d B e a m Rad ia t i on In te rac ­
t i o n s ; H igh I n t e n s i t y a n d Non l i nea r 
E f f e c t s ( U C L A , M a y 1 9 9 1 ) , t h e la t ­
t e r in c o n j u n c t i o n w i t h t h e A c c e l e r ­
a t i o n T e c h n o l o g y Pane l . T h e l oca ­
t i o n a n d t o p i c s o f a s e c o n d B e a m 
D y n a m i c s S c h o o l a n d o f f u t u r e 
w o r k s h o p s (on H igh P e r f o r m a n c e 
Co l l i de r I ssues a n d o n Non l i nea r 
D y n a m i c s o f S ing le Par t ic les) are 
b e i n g r e v i e w e d in c o n s u l t a t i o n w i t h 
V . Ba lak in ( N o v o s i b i r s k ) , C h a i r m a n 
o f t h e A c c e l e r a t i o n T e c h n o l o g y Pa­
ne l . 
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Energy diversion is vital for the protection of high power microwave devices 
operating from DC power sources. At the heart of the EEV crowbar system 
is a multigap double cathode ceramic thyratron. The complete unit is 
designed for operation up to a maximum of 160kV DC, using an 8 gap tube. 
For economic performance at lower voltages, thyratrons with a smaller 
number of gaps can be used. 
The EEV thyratron based crowbar system offers the following benefits: 

• 100% reliability of firing - the 
system is fail safe. 

• Internal detection of load faults 
provides self triggering, in addition 
to external optical triggering. 

• Large dynamic range-the system 
operates from 10% to 100% of the 
rated voltage. 

• Sub-microsecond trigger delay -
the thyratron is switching current 
half a microsecond after the fault 
condition occurs. 

• Very low prefire rates - current 
operating experience is less than 
one prefire per week. 

• Compactness-the system is fully 
enclosed in an oil filled tank. 

• Cost competitive with systems 
based on other switch 
technologies. 

FAULT C U R R E N T A N D T H Y R A T R O N 
C U R R E N T AT 160kV 

—•I 5/xS 

T H Y R A T R O N 
C U R R E N T 
10kA 
DIVISION 

FAULT 
C U R R E N T 
10kA 
DIVISION 

EEVThyratrons 
For further information, contact Peter Maggs 

UK: EEV Ltd., Waterhouse Lane, Chelmsford, Essex CM1 2QU, England. Telephone: (0245) 493493 Telex: 99103 Fax: (0245) 353472 
U S A : EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523, USA. Telephone: (914) 592 6050 or Toll Free' 1-800-DIAL-EEV Telex: 6818096 Fax: (914) 682 8922 

C A N A D A : EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6. Telephone: (416) 745 9494 Telex: 06 989363 Fax: (416) 745 0618 
F R A N C E : EEV France. Division Tubes Electroniques de GEC Composants s.a., 2 Rue Henri Bergson, 92600 Asnieres. Telephone: (331) 4080 5400 Telex: 610471 Fax: Paris (331) 47331131 

Subsidiary of the General Electric Company pic of England. 

19 Circle advertisement number on reader service form 
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A n o t h e r j o i n t v e n t u r e b y t h e B e a m 
D y n a m i c s a n d A c c e l e r a t i o n T e c h ­
n o l o g y P a n e l s , t h i s t i m e a l s o j o i n ­
i ng f o r c e s w i t h t h e U S S u p e r c o n ­
d u c t i n g S u p e r c o l l i d e r (SSC) L a b o r a ­
t o r y , is t h e w o r k s h o p o n E f f e c t s o f 
E r r o r s in A c c e l e r a t o r s , t h e i r D i a g ­
n o s i s a n d C o r r e c t i o n , in C o r p u s 
C h r i s t i , T e x a s , p r e c e d i n g t h e m a j o r 
S S C S y m p o s i u m t h i s O c t o b e r . 

In S u p e r c o n d u c t i v i t y a n d C r y o g e ­
n i c s , t h e Pane l m e m b e r s h i p has 
b e e n r e o r g a n i z e d t o c o v e r r a d i o f r e -
q u e n c y c a v i t i e s a n d h i g h 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 as w e l l as 
t h e t r a d i t i o n a l a r e a s o f m a g n e t s 
a n d a s s o c i a t e d c r y o g e n i c s . A n e w 
d r a f t o f an ICFA s t a n d a r d f o r s u ­
p e r c o n d u c t i n g w i r e a n d c a b l e f o r 
a c c e l e r a t o r m a g n e t s is b e i n g e x a m ­
i n e d . 

I C F A is a l s o l o o k i n g t o p r o m o t e 
p r a c t i c a l a p p l i c a t i o n s a n d s p i n o f f 
f r o m h igh e n e r g y p h y s i c s . D e s p i t e 
t h e s u c c e s s e s o f t h e s p e c i a l i s t Pa­
ne l i dea in o t h e r a r e a s , it w a s f e l t 
t h a t s o m e o t h e r s o l u t i o n s h o u l d b e 
f o u n d . E x p e r t s in d i f f e r e n t f i e l d s 
h a v e b e e n n o m i n a t e d t o l o o k a t 
w a y s o f s p r e a d i n g t h e m e s s a g e . 

A regu la r a n d h i g h l y i n f l uen t i a l 

i t e m in t h e ICFA c a l e n d a r is t h e 
S e m i n a r o n Fu tu re P e r s p e c t i v e s . 
A f t e r t h e 1 9 9 0 m e e t i n g in P r o t v i -
n o , nea r M o s c o w , ( J a n u a r y / F e ­
b r u a r y , p a g e 5 ) , t h e n e x t v e n u e w i l l 
p r o b a b l y b e D E S Y , H a m b u r g , in 
1 9 9 3 . 

S p e a k i n g t o t h e CERN Courier, 
S k r i n s k y u n d e r l i n e d t h e w i s d o m o f 
t h e r e c o m m e n d a t i o n s ICFA m a d e 
las t y e a r in P r o t v i n o . 
( T h e s e a re ICFA -
- e x p r e s s e s i ts s t r o n g s u p p o r t f o r 
t h e o n g o i n g e f f o r t s t o w a r d s e x t e n ­
s i v e i n t e r n a t i o n a l c o l l a b o r a t i o n f o r 
t h e c o n s t r u c t i o n a n d e x p l o i t a t i o n o f 
t h e n e x t g e n e r a t i o n o f h i g h e n e r g y 
h a d r o n c o l l i d e r s , as w e l l as R & D 
w o r k f o r b o t h t h e s e a c c e l e r a t o r s 
a n d f o r t h e p r o j e c t e d e l e c t r o n - p o s i ­
t r o n l inear c o l l i d e r s ; 
- e n c o u r a g e s t h e h i g h e n e r g y p h y ­
s i c s L a b o r a t o r i e s in t h e d i f f e r e n t r e ­
g i o n s o f t h e w o r l d (a) t o i n c r e a s e 
t h e p a r t i c i p a t i o n o f s c i e n t i s t s f r o m 
t h e a d v a n c e d d e v e l o p i n g c o u n t r i e s 
b o t h in r e s e a r c h a c t i v i t i e s a n d in 
s c h o o l s , w o r k s h o p s a n d c o n f e r ­
e n c e s , a n d (b) t o he lp in s t r e n g ­
t h e n i n g o r e s t a b l i s h i n g an a d e q u a t e 
i n f r a s t r u c t u r e f o r pa r t i c l e p h y s i c s 

r e s e a r c h a n d / o r a p p l i e d a c c e l e r a t o r 
f a c i l i t i e s in t h o s e c o u n t r i e s ; 
- r e c o m m e n d s t h a t b o t h u n i v e r s i ­
t i e s a n d L a b o r a t o r i e s e s t a b l i s h 
c o u r s e s in a c c e l e r a t o r p h y s i c s a t 
u n d e r g r a d u a t e a n d g r a d u a t e leve l in 
v i e w o f t h e g r o w i n g u s e o f a c c e l e r ­
a t o r s in i n d u s t r y a n d in m e d i c i n e , 
as w e l l as f o r p u r e r e s e a r c h ; 
- r e q u e s t s HEP s p e c i a l i s t s t o p u b ­
l ish t h e i r r e s e a r c h w o r k , e s p e c i a l l y , 
e x p e r i m e n t a l a n d t e c h n i c a l , in r e fe r -
e e d j o u r n a l s a n d n o t o n l y in t h e 
p r o c e e d i n g s o f c o n f e r e n c e s a n d 
w o r k s h o p s , a n d e n c o u r a g e s t h e 
m o d e r n i z a t i o n o f t h e r e l a t e d j o u r n a l 
t e c h n o l o g y t o f a c i l i t a t e t h e p u b l i s h ­
i ng p r o c e s s f o r a u t h o r s ; 
- s t r e s s e s t h e n e e d f o r i m p r o v e d 
c o m m u n i c a t i o n c o m p u t e r l i nks b e ­
t w e e n t h e h i g h e n e r g y p h y s i c s re ­
s e a r c h c e n t r e s t h r o u g h o u t t h e 
w o r l d ; a n d 
- w i l l i n c l u d e in i ts f u t u r e a c t i v i t i e s 
c o n s i d e r a t i o n o f all c o l l i d e r s a n d 
v e r y h i g h e n e r g y f i x e d - t a r g e t a c c e l ­
e r a t o r s . ) 

N o t w i t h s t a n d i n g t h i s w i s d o m , 
I C F A a g r e e d a t G e n e v a t h a t it w a s 
o p p o r t u n e t o r e v i e w i t s g l o b a l o b ­
j e c t i v e s in t h e l i gh t o f t h e cons ider -^ 
ab le c h a n g e s s i n c e i t s c h a r t e r w a s 
las t a p p r o v e d b y t h e Pa r t i c l es a n d 
F ie lds C o m m i s s i o n o f t h e In te r ­
n a t i o n a l U n i o n o f Pure a n d A p p l i e d 
P h y s i c s ( I U P A P ) in K y o t o in 1 9 8 4 . 
T o a c h i e v e t h i s , ICFA d e c i d e d h e n ­
c e f o r t h t o m e e t m o r e f r e q u e n t l y , 
p r o b a b l y t w i c e a y e a r i n s t e a d o f 
o n c e . I ts n e x t m e e t i n g is s c h e d u l e d 
f o r D a l l a s , T e x a s , in J a n u a r y 1 9 9 2 . 

International Committee for Future Accelera­
tors (ICFA) delegates outside Geneva's In­
ternational Conference Centre for their meet­
ing in July during the recent Joint Inter­
national Lepton-Photon Symposium and Eu-
rophysics Conference on High Energy Phy­
sics (September, page 1). On the right is a 
scale model of the L3 experiment at CERN's 
LEP electron-positron collider. 

(Photo CERN HI53.7.91/25a) 
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The direct link from Macintosh II to CAMAC 
and VMEbus with full support in the Kmax environoment. 
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Components wi th integrated 
high voltage divider electrodes made 
of copper for 

ENDCAPS LEP-OPAL 
Experiment delivered to 
University of Heidelberg. 
Dry design and impregnated with special 
epoxy system in vacuum. 
Part 1 without prints foil 
Part 2 wi th prints foil 
Part 3 cross-sectional figure 

Please request detailed information. 
Mr H. Mauch will be glad to advise you 
personally. 

We offer a range that is based on 
30 years' experience and know how 
through successful collaboration wi th 
field specialists. 

Stesalit AG 
Kunststoffwerk 
CH-4234 Zul lwi l SO Telefax 0 6 1 / 8 0 06 04 
Telephone 0 6 1 / 8 0 06 01 Telex 963 182 
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FACULTY POSITION 
EXPERIMENTAL PARTICLE PHYSICS 

AT THE SSC 
PENN STATE UNIVERSITY 

The experimental particle physics group at Penn State 
University is planning a significant increase in its 
involvement at the Superconducting Super Collider 
(SSC). Applications are invited for a seniour faculty 
position. Major facilities, including a VAX cluster, 
electronics laboratories and shop, on-line data 
acquisition facility, and mechanical shop and assembly 
areas are in-place and available for SSC-related 
research. Applicants should have Ph.D. degree in 
physics and considerable experience in experimental 
high energy physics. An on-going presence and/or 
experience at an existing high energy collider facility is 
desirable. Send application, curriculum vitae and names 
of at least four references to 

Professor Howard Grotch 
Head, Department of Physics 
Penn State University 
Box SSC 
104 Davey Laboratory 
University Park, PA 16802, USA 

Applications received by January 15, 1992 will be 
assured of consideration. However, applications will be 
considered until the position is filled. 

An affirmative Action / Equal Opportunity Employer. Women and minorities are 
encouraged to apply. 

T Universite de Montreal 

Professeur ou professeure 
en physique des particules 
Le Departement de physique de la Faculte des arts et des sciences 
sollicite des candidatures pour un poste de professeur pour son groupe de 
recherche en physique des particules elementaires experimentale. Ce groupe 
poursuit actuellement des experiences au CERN (OPAL), a TRIUMF (RMC) 
et il est implique dans des etudes de recherche-developpement en vue d'une 
participation a des experiences sur le LHC. 

Le candidat ou la candidate de niveau professeur adjoint devra poursuivre 
une carriere Internationale active en physique experimentale des hautes 
energies, pouvoir travailler en francais, enseigner aux trois cycles et 
encadrer des etudiants de M.Sc. et Ph.D. Toute candidature exceptionelle de 
niveau plus senior pourrait etre considered. 

L'entree en fonction devrait avoir lieu au plus tard le 1 e r juin 1992. 
Les personnes interessees doivent soumettre leur curriculum vitae, des tires-
a-part de leurs plus recentes publications et s'assurer que trois lettres de 
recommandation soient envoyees directement, le tout au plus tard le 
1 e r mars 1992 a u : 

Dr Jean-Robert Derome, directeur 
Departement de physique 
Universite de Montreal 
C P . 6128 , succursale A 
Montreal (Quebec), H3C 3J7 

Conformement aux exigences prescrites en matiere d'immigration au Canada, 
une priorite sera accordee aux citoyens canadiens et aux residents permanents 

Research Associate 
Experimental High Energy Physics 

State University of NewYork at Stony Brook 

Applications are invited for postdoctoral research 
associate positions to work on SSC detector design 
and R&D, and the DO detector at Fermilab. The 
positions offer opportunities for both hardware and 
software activities. Stony Brook High Energy Group 
is involved in construction and commissioning of the 
DO detector, which will have its initial physics run in 
early 1992. 
We are also actively participating in the design of a 
new major detector (GEM) at SSC. 
We are looking for candidates who would contribute 
substantially to this effort - on physics goals, hardware 
specifications and simulation efforts. 
Participation in DO physics is expected, particularly 
after preparation of the technical proposal for GEM. 
Applications, including vitae and three letters of 
reference, should be sent to 

P r o f e s s o r M o h a m m a d M o h a m m a d i , D e p t . o f 
P h y s i c s , S U N Y a t S t o n y B r o o k , 
S t o n y B r o o k , N Y 1 1 7 9 4 - 3 8 0 0 . 

SUNY at Stony Brook is an affirmative action/equal opportunity 
educator and employer. 
AK65 

CREATIVE ELECTRONIC SYSTEMS 
has an immedia te opening for an: 

Engineer/Physicist 
to jo in our Systems Sales Department with special 
emphasis on the L E P / L H C related activities. 
Your profile: 
• you are holder of a P h D or D E A in Electronics or 

Physics and have at least 3 years experience of 
nuclear/particle physics data acquisit ion systems. 

• you are capable of discussing systems architectures 
using V M E / C A M A C / F A S T B U S . 

• you are able to program in C under U N I X or OS-9 . 
• you are fluent in Engl ish and have a good 

knowledge of French or 
German. 

Our offer: 
• integration in a young and dynamic team 
• permanent posi t ion at our headquarters in Geneva 

please send resume to: 
Creative Electronic Systems 
70, route du Pont-Butin 
Case Postale 107 
CH-1213Pe t i t -Lancy 1 
G E N E V A/Switzer land 
Attn: M r F.-H. W o r m 
tel: +41-22-792 57 45 

CREATIVE ELECTRONIC SYSTEM* 
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Physics monitor 

Total reaction rate (cross-section) for pro­
ton-proton and proton-antiproton reactions, 
where the latest result from Fermilab, prob­
ing a new energy region, suggests that the 
rate of increase with energy might not be as 
rapid as was originally thought. 

Elastic scattering 
W i t h v e r y f e w u n e x p l a i n e d resu l t s 
t o cha l l enge c o n v e n t i o n a l i d e a s , 
p h y s i c i s t s have t o l o o k ha rd t o 
s e a r c h f o r g a p s in u n d e r s t a n d i n g . 

A n area o f p h y s i c s w h i c h o f f e r s 
a lo t m o r e t h a n m e e t s t h e e y e is 
e las t i c a n d d i f f r ac t i ve s c a t t e r i n g -
vhere pa r t i c les e i ther ' b o u n c e ' o f f 

each o t h e r , e m e r g i n g u n s c a t h e d , o r 
j u s t g raze p a s t , e m e r g i n g re la t i ve ly 
u n s c a t h e d . 

T h e ' B l o i s ' w o r k s h o p s ( n a m e d 
a f te r a f a v o u r i t e F rench venue ) p r o ­
v i d e a regu lar f o c u s f o r t h i s u n ­
s p e c t a c u l a r , bu t c o m p e l l i n g p h y ­
s i c s , a t t r a c t i n g h igh ly m o t i v a t e d 
d e v o t e e s . 

U n f o r t u n a t e l y s o l i d n e w resu l t s 
in t h i s area are rare t h e s e d a y s , b u t 
t h i s y e a r ' s m e e t i n g in La B i o d o l a , 
Sa rd in ia , had n e w e x p e r i m e n t a l re ­
su l t s t o d i g e s t . T h e p r o t o n - a n t i p r o ­
t o n reac t i on ra te ( to ta l c r o s s - s e c ­
t i on ) a t 1 8 0 0 G e V co l l i s i on e n e r g y , 
m e a s u r e d b y t w o g r o u p s at F e r m i ­
lab , is sma l l e r t h a n s o m e p e o p l e 
expec ted . 

T h i s r e a c t i o n ra te d e p e n d s o n 
t h e i m a g i n a r y pa r t o f t h e f o r w a r d 
s c a t t e r i n g a m p l i t u d e . M e a s u r e ­
m e n t s a t 1 8 0 0 G e V m o r e o v e r s u g ­
g e s t t h e ra t io o f t h e real a n d i m a g i ­
na ry p a r t s (rho) o f t h i s a m p l i t u d e t o 
be sma l l e r t h a n e x p e c t e d . 

A t t e n t i o n a lso f o c u s e d o n t h e 
' P o m e r o n ' - t h e m e c h a n i s m d r i v i n g 
e las t i c s c a t t e r i n g , a n d t h e ' O d d e -
r o n ' - an a n a l o g o u s w a y o f ex ­
p la in ing t h e c o n t i n u e d d i f f e r e n c e 
b e t w e e n p r o t o n - p r o t o n a n d p r o ­
t o n - a n t i p r o t o n b e h a v i o u r a t h igh 
e n e r g i e s . 

W i t h t h e p r o s p e c t o f a n e w e n ­
e r g y sca le o p e n i n g up w i t h t h e n e x t 
g e n e r a t i o n o f p r o t o n c o l l i d e r s , J . D . 
B j o r k e n a r g u e d at t h e B lo is m e e t i n g 
t h a t t h e p r o g r a m m e a t t h e p l a n n e d 
US SSC S u p e r c o n d u c t i n g S u p e r c o l ­

l ider is t o o n a r r o w l y f o c u s e d o n t h e 
h igh e n e r g y f r o n t i e r , espec ia l l y t h e 
' H i g g s ' m e c h a n i s m o f e l e c t r o w e a k 
s y m m e t r y b r e a k i n g , at t h e e x p e n s e 
o f u n b i a s e d ' s u r v e y p h y s i c s ' . 

L o w e n e r g y e f f e c t s m i g h t n o t 
s e e m t h e m o s t exc i t i ng pa r t o f a 
n e w h igh e n e r g y p r o g r a m m e , b u t 
s e n s i t i v i t y a l so i nc reases w i t h ener ­
gy . B j o r k e n is p u s h i n g f o r a l o n g 
s p e c t r o m e t e r t o s t u d y s o f t p h y s i c s 
at t h e SSC. 

(The r e p o r t o f t h e J u l y m e e t i n g 
o f t h e SSC P r o g r a m A d v i s o r y C o m ­
m i t t e e s a y s - ' A t t h i s t i m e an ex­
p e r i m e n t a l c o l l a b o r a t i o n d o e s n o t 
ex i s t a n d t h e c o s t o f t h e fu l l y i n ­
s t r u m e n t e d d e t e c t o r is t o o h igh f o r 
t h e ini t ia l SSC p r o g r a m . H o w e v e r in 
v i e w o f t h e p o s s i b l e i n te res t in t h i s 
t y p e o f e x p e r i m e n t at s o m e s t a g e 
o f SSC o p e r a t i o n t h e C o m m i t t e e 
s u p p o r t s t h e s t u d y o f a su i tab le 
1 -k i l ome t re e n l a r g e d t u n n e l in t h e 
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S S C d e s i g n w h e r e a w i d e c l a s s o f 
e x p e r i m e n t s s u c h as t h i s o n e c o u l d 
be ca r r i ed ou t . ) 

O n t h e t h e o r e t i c a l s i d e , t h e B lo is 
m e e t i n g c o u l d r e p o r t m u c h p r o ­
g r e s s in t h e k i n e m a t i c r e g i o n w h e r e 
t h e p e r t u r b a t i v e f i e l d t h e o r y (QCD) 
o f q u a r k s a n d g l u o n s is n o t d i r e c t l y 
a p p l i c a b l e . 

In e x p e r i m e n t , o n e c h a l l e n g e is 
t o f i n d w h e t h e r t h e O d d e r o n rea l ly 
e x i s t s . B e c a u s e t h e P o m e r o n n o r ­
ma l l y d o m i n a t e s , t h i s m e a n s l o o k ­
ing a t r e a c t i o n s w h e r e t h e P o m e r o n 
is a b s e n t — p i o n c o n v e r s i o n t o r h o 
m e s o n s in f i x e d t a r g e t w o r k , f o r 
e x a m p l e . 

In t o t a l c r o s s - s e c t i o n s , t h e n e w 
1 8 0 0 G e V p r o t o n - a n t i p r o t o n d a t a 
f r o m Fe rm i l ab is t h e l a tes t e p i s o d e 
in a l o n g s a g a . B e f o r e 1 9 6 8 , t h e 
gene ra l be l ie f w a s t h a t t o t a l c r o s s -
s e c t i o n s w e r e s m o o t h l y a p p r o a c h ­
ing s o m e k i n d o f c o n s t a n t a s y m p ­
t o t i c l im i t . CERN 's I n t e r s e c t i n g 
S t o r a g e R i n g s , o p e n i n g up a n e w 
e n e r g y r e g i o n , q u i c k l y s h o w e d 
o t h e r w i s e . T h i s s u r p r i s e w a s u n ­
d e r l i n e d b y n e w u n d e r s t a n d i n g , 
s h o w i n g t h a t t h e b e h a v i o u r i n ­

c r e a s e d a t t h e m a x i m a l ra te a l ­
l o w e d b y a hea l t hy t h e o r y , g o i n g 
as t h e s q u a r e o f t h e l o g a r i t h m o f 
t h e co l l i s i on e n e r g y . 

A n o t h e r w i d e s p r e a d be l ie f w a s 
t h a t pa r t i c l e a n d an t i pa r t i c l e d i f f e r ­
e n c e s w o u l d i ron o u t a t h ighe r e n ­
e r g y . A t CERN 's p r o t o n - a n t i p r o t o n 
co l l i de r , t h e U A 4 e x p e r i m e n t ' s r ho 
resu l t s u g g e s t e d t h a t t h i n g s c o u l d 
be m o r e c o m p l i c a t e d . 

T h i s m e a s u r e d va lue can be ac ­
c o m m o d a t e d e i the r b y a n t i c i p a t i n g 
a rap id i n c r e a s e in t h e p r o t o n - a n t i ­
p r o t o n r e a c t i o n ra te b e y o n d t h e 
CERN Co l l i de r ene rg i es - a ' N e w 
T h r e s h o l d ' s c e n a r i o - o r b y ca l l i ng 
up t h e O d d e r o n . C lear ly t h e h ighe r 
e n e r g y r e s u l t s f r o m t h e T e v a t r o n 
are c ruc ia l in c h o o s i n g b e t w e e n 
t h e s e t w o a l t e r n a t i v e s . 

H o w e v e r m e a s u r i n g a to t& l 
c r o s s - s e c t i o n a t a co l l i de r is n o t 
t h a t e a s y . A t F e r m i l a b , e x p e r i m e n t 
E 7 1 0 a n d t h e CDF co l l i de r n o w 
ag ree t h a t t h e p r o t o n - a n t i p r o t o n 
t o t a l c r o s s - s e c t i o n is a b o u t 7 2 . 6 ± 
3 . 5 m i l l i ba rns at 1 8 0 0 G e V . T h i s 
va lue c e r t a i n l y e l i m i n a t e s t h e N e w 
T h r e s h o l d S c e n a r i o a n d is e v e n 

h a r d t o a c h i e v e w i t h O d d e r o n s . 
T h e e x t r a p o l a t i o n f r o m t h e ISR t o 
t h e T e v a t r o n n o w a lso l o o k s d i f f e r ­
en t . 

Even m o r e i d i f f i c u l t t o m e a s u r e is 
r h o . T h e s c a t t e r i n g ang les are s o 
s m a l l t h a t t h e s c a t t e r e d b e a m o v e r ­
laps t h e d i v e r g e n c e o f t h e u n s c a t -
t e r e d p a r t i c l e s . Spec ia l d e t e c t o r s 
( ' R o m a n p o t s ' ) e x t e n d i n t o t h e 
b e a m p i p e . 

It is n o t e a s y f o r t h e c e n t r a l U A 4 
a n d E 7 1 0 r e s u l t s t o c o e x i s t , a l ­
t h o u g h s o m e t h e o r i s t s h a v e r i sen 
t o t h e c h a l l e n g e . W i t h t h e s i t u a t i o n 
s o u n c e r t a i n , e las t i c s c a t t e r i n g w i l l 
c o n t i n u e t o d r a w an a p p r e c i a t i v e 
a u d i e n c e . 

From Elliot Leader 

Tau neutrino 
no heavyweight? 
T h e d e c a y p a t t e r n s o f t h e Z p a r t i ­
c le - t h e e lec t r i ca l l y neu t ra l ca r r ie r 
o f t h e w e a k f o r c e , d o m i n a t e d b y 
t h e i n f o r m a t i o n f r o m t h e f o u r b ig 
e x p e r i m e n t s - A l e p h , D e l p h i , L3 
a n d Opa l - a t C E R N ' s LEP e l e c t r o n -
p o s i t r o n co l l i de r , have s h o w n t h a t 
o n l y t h r e e t y p e s o f l i gh t , c o n v e n ­
t i o n a l n e u t r i n o c a n ex i s t . 

T h i s i m p o r t a n t resu l t c o n f i r m e d 
w h a t m a n y p h y s i c i s t s had l o n g 
h o p e d f o r - a n e a t p i c t u r e o f f u n ­
d a m e n t a l i n t e r a c t i o n s in t e r m s o f 
s ix t y p e s o f q u a r k , g r o u p e d pa i r -
w i s e w i t h t h r e e t y p e s o f w e a k l y i n ­
t e r a c t i n g p a r t i c l e s ( l ep tons ) . 

Bu t pa r t i c l e p h y s i c s - t h e s t u d y 
o f t h e i n f i n i t e s i m a l l y s m a l l - has 
b e c o m e in t r i ns i ca l l y l i nked w i t h 

The ARGUS experiment at DESY's DORIS II 
electron-positron collider has supplied useful 
limits on the mass of the tau neutrino. 
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QUESTION OF KNOWING WHAT YOU NEED, 
IT'S KNOWING WHERE TO FIND IT Panfish j , g s . slip 
sinkers. Snelled hooks. When a fisherman needs one, the first place he 
looks is in his tackle box. • After more than 30 years of supplying photonic 
components, scientists and engineers have come to think of Hamamatsu as 
a kind of photonics tackle box. Because we have over 150 different PMTs 
to fit all your applications. They're available in a wide range of spectral 
response levels and configurations. In sizes from 3/8-inch to 20 inches with 
six different dynode structures and a variety of photocathode materials. 
• We also have a complete line of PMT accessories. • In the unlikely 
event we don't have what you need on the shelf our technical people can 
work with you to modify existing products. Or, custom-design a PMT 
to fit special needs. • You know what you need. Now you know 
where to find it. Hamamatsu. .^^^m, a T> discuss your PMT 
applications, call 1-800-524-0504. 

H A M A M A T S U 
HAMAMATSU CORPORATION • 360 FOOTHILL ROAD, RO. BOX 6910, BRIDGEWATER, NJ 08807 

International Offices in Major Countries of Europe and Asia. 
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People 
and things 

a s t r o p h y s i c s a n d c o s m o l o g y - t h e 
s t u d y o f Na tu re o n t h e w i d e s t 
p o s s i b l e sca le . A n e x a m p l e w a s 
t h e pre-LEP p r e d i c t i o n , b a s e d o n 
t h e p r i m o r d i a l n u c l e o s y n t h e s i s o f 
l igh t e l e m e n t s ( d e u t e r i u m , he l i um 
a n d l i t h i um) , t h a t t h e r e is n o t m u c h 
r o o m f o r m o r e t h a n t h r e e k i n d s 
o f l ight n e u t r i n o s (June 1 9 9 0 , 
p a g e 3 ) . 

In t h i s c o n t e x t , ' l i g h t ' m e a n s 
m u c h less t h a n 1 M e V . Heav ie r 
n e u t r i n o s w o u l d have b e h a v e d d i f ­
f e r e n t l y at t h e e p o c h ( w h e n t h e 
U n i v e r s e w a s a b o u t 2 0 0 s e c o n d s 
o ld ) w h e n p r o t o n s a n d n e u t r o n s 
b e g a n t o f u s e t o g e t h e r t o f o r m 
l igh t nuc le i . 

Earl ier, n e u t r i n o s w e r e in t h e r m a l 
e q u i l i b r i u m , s o t h a t , f o r e x a m p l e , 
n e u t r i n o - a n t i n e u t r i n o pa i rs c o n ­
s t a n t l y f o r m e d e l e c t r o n - p o s i t r o n 
pa i rs a n d v i ce v e r s a . H o w e v e r 
w h e n t h e U n i v e r s e c o o l e d t o a 
t e m p e r a t u r e o f t h e o r d e r o f a f e w 
M e V , it b e c a m e ' t r a n s p a r e n t ' t o 
w e a k l y i n t e rac t i ng l igh t n e u t r i n o s , 
w h o w e r e r e l e g a t e d t o an e s s e n ­
t ia l ly s p e c t a t o r - l i k e ro le . 

H o w e v e r a m a s s i v e ( m u l t i - M e V ) -

n e u t r i n o w o u l d have a c q u i r e d an 
a p p r e c i a b l e e n e r g y d e n s i t y , a f f e c t ­
ing t h e s u b s e q u e n t p r o d u c t i o n o f 
l igh t nuc le i . 

F r o m t h e s e a r g u m e n t s , t h e Ch i ­
c a g o - b a s e d q u a r t e t o f E d w a r d 
K o l b , M i c h a e l T u r n e r , A . C h a k r a v a -
t o r y a n d Dav id S c h r a m m have ex ­
a m i n e d h o w s u c h a m u l t i - M e V n e u ­
t r i n o w o u l d have a f f e c t e d t h e re la­
t i v e a b u n d a n c e s o f l ight e l e m e n t s . 
W i t h t h e p laus ib le a s s u m p t i o n t h a t 
t h e t a u n e u t r i n o l ives f o r l o n g e r 
t h a n a b o u t a s e c o n d , t h e y c o n c l u d e 
t h a t t h i s par t i c le ( the o n l y n e u t r i n o 
n o t y e t c o n s t r a i n e d b y e x p e r i m e n t ­
al l im i t s t o be l ight) has e i the r t o be 
l i gh te r t h a n 0 . 5 M e V o r heav ie r 
t h a n a b o u t 2 5 M e V . 

W i t h t h e A R G U S e x p e r i m e n t at 
D E S Y ' s DORIS e l e c t r o n - p o s i t r o n 
co l l i de r s a y i n g t h a t t h e t a u n e u t r i n o 
has t o be l igh ter t h a n 3 5 M e V 
( S e p t e m b e r , page 2 5 ) , t h e pa r t i c le 
d o e s n ' t have t h a t m u c h r o o m t o 
m o v e . If t h e c o s m o l o g i s t s ' a r g u ­
m e n t is r i gh t a n d t h e e x p e r i m e n t a l 
l im i t can be r e d u c e d t o 2 5 M e V , 
t h e n a t a u m a s s a b o v e 0 . 5 M e V 
w o u l d be ru led o u t . 

Meetings 

The Advanced Study Institute on 
Techniques and Concepts of High 
Energy Physics, sponsored by 
NA TO, the US Department of Ener­
gy, the US National Science Foun­
dation, Fermilab and the University 
of Rochester, will be held in St. 
Croix, US Virgin Islands, from 15-
26 July 1992. Further information 
from C. Jones, Dept. of Physics 
and Astronomy (ASI-92), Universi­
ty of Rochester, Rochester, NY 
14627, USA. E-mail (bitnet) connie 

at uorhep or ferbel at fnal (decnet) 
urhep:: connie 

The 1992 Gordon Research Con­
ference on Particle Physics in the 
90s will be held from 13-17 July 
1992 at the Proctor Academy, An-
dover, New Hampshire. The organ­
izing committee is chaired by John 
Elias at Fermilab. 

CEBAF graduate programme com­
pletes sixth summer 

Hampton University Graduate 
Studies (HUGS) at CEBAF, a sum­
mer program in electromagnetic 
nuclear physics held at the Contin­
uous Electron Beam Accelerator 
Facility, Newport News, Virginia, 
has completed its sixth year. Some 
26 second- and third-year graduate 
students from 21 universities parti­
cipated and earned academic cre­
dit. Lecturers included Glennis Far-
rar (Rutgers), M. Frank (Kent S t a t e / 

At the opening of the European Space 
Agency's exhibition at CERN's Microcosm 
Expo Centre in July - (left to right) ESA 
Science Programme Director Roger Bonnet 
(wearing CERN tie for the occasion), ESA's 
ESTEC research and technology centre 
(Noordwijk, Netherlands) Scientific Director 
Martin Huber, CERN Research Director Pierre 
Darriuiat. 
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Accelerator and 
Experimental 

Research Associates 
The Stanford Linear Accelerator Center (SLAC) 
is one of the world's leading laboratories sup­
porting research in high energy physics. The 
laboratory's program includes the physics of 
high energy electron-positron collision, high 
luminosity storage rings and high energy 
linear colliders. 

Post-doctoral Research Associate positions 
are currently available with research oppor­
tunities in the following areas: 

• Z° Physics with polarized electron beams 
and the SLD detector 

• Hadronic spin structure physics with 
polarized electrons 

• B Factory machine and detector R&D 
• Linear collider research and development, 

including experiments with SLC, FFTB, 
and high-power RF production 

• Analysis of charm data from the Beijing 
Detector 

• Research and development for a detector 
at a tau/charm factory 

• General Accelerator physics 

These positions are highly competitive and 
require a background of research in high 
energy physics and a recent PhD or equiva­
lent. The term for these positions is two 
years and may be renewed. 

Applicants should send a letter stating their 
physics research interests along with a CV 
and three references to S. Williams 
(Experimental), Research Division, M/S 80, 
or E. Paterson (Accelerator), Technical Divi­
sion, M/S 24, at SLAC, PO Box 4349, Stan­
ford, CA 94309. Equal opportunity through 
affirmative action. 

Stanford Linear 
Accelerator Center 

SLAC 

FAST 
CURRENT 

TRANSFORMER 

BERGOZ makes 
Faster Current Transformers 
to monitor particle beams or 
currents at high vol tage 
levels. F a s t e r t r a n s f o r m e r s 
a re m a d e by B E R G O Z us ing 
s p e c i a l l y a n n e a l e d C o b a l t 

a l loys . S t a n d a r d m o d e l s h a v e 1 7 8 m m inner d i a m e t e r , 
r ise t ime- fa l l t ime < 1 ns a n d 1.25 V / A sensi t iv i ty . Spec ia l 
m o d e l s c a n be as la rge as 3 0 0 m m , or ve ry sma l l . O the r 
mode l s c a n in tegra te p i c o s e c o n d r ise t ime p r imary pu l ses 
wi th less t han 1 % ratio error . 

BERGOZ Crozet, France, Fax 50.41.01.99 • Tel 50.41.00.89 
REPIC Tokyo, Japan, Fax 03-3918-5741 • Tel 03-3918-5110 
GMW Redwood City, CA, Fax 415-368-0816-Tel 415-368-4884 
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T CERN Theory Division Leader John Ellis 
outside the Physics Department of the Sharif 
University of Technology, Teheran, flanked 
by Department Chairman Farhad Ardalan 
(left) and Hussein Arfaei. The present re­
search is quite theoretical, reports Ellis, but 
there are ideas to send research students to 
Europe to boost experimental and phenome-
nological work. 

v A university graduate studies program 
v now a regular feature at CEBAF, the 
Continuous Electron Beam Accelerator Facili­
ty, Newport News, Virginia. This year 26 se­
cond- and third-year graduate students from 
21 universities participated and earned acad­
emic credit. 

Laboratory 
correspondents 
Argonne National Laboratory, (USA) 

M. Derrick 
Brookhaven National Laboratory, (USA) 

P. Yamin 
CEBAF Laboratory, (USA) 

S. Corneliussen 
CERN, Geneva, (Switzerland) 

G. Fraser 
Cornell University, (USA) 

D. G. Cassel 
DESY Laboratory, (Germany) 

P. Waloschek 
Fermi National Accelerator Laboratory, 
(USA) 

M. Bodnarczuk 
GSI Darmstadt, (Germany) 

G. Siegert 
INFN, (Italy) 

A. Pascolini 
IHEP, Beijing, (China) 

Qi Nading 
JINR Dubna, (USSR) 

B. Starchenko 
KEK National Laboratory, (Japan) 

S. Iwata 
Lawrence Berkeley Laboratory, (USA) 

B. Feinberg 
Los Alamos National Laboratory, (USA) 

O. B. van Dyck 
NIKHEF Laboratory, (Netherlands) 

F. Erne 
Novosibirsk Institute, (USSR) 

V. Balakin 
Orsay Laboratory, (France) 

Anne-Marie Lutz 
PSI Laboratory, (Switzerland) 

J . F. Crawford 
Rutherford Appleton Laboratory, (UK) 

Jacky Hutchinson 
Saclay Laboratory, (France) 

Elisabeth Locci 
IHEP, Serpukhov, (USSR) 

Yu. Ryabov 
Stanford Linear Accelerator Center, 
(USA) 

W. Kirk 
Superconducting Super Collider, (USA) 

N. V. Baggett 
TRIUMF Laboratory, (Canada) 

M. K. Craddock 
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Late news - new funding 
for KAON project in Vancouver 
T h e C a n a d i a n g o v e r n m e n t h a s o f f e r e d $ 2 3 6 m i l l i o n d o l l a r s f o r t h e 
K A O N p a r t i c l e b e a m f a c t o r y p r o j e c t a t t h e T R I U M F L a b o r a t o r y i n 
V a n c o u v e r . T h i s r e p r e s e n t s a t h i r d o f t h e p r o j e c t ' s c o s t , a n d 
m a t c h e s a n e a r l i e r o f f e r f r o m t h e r e g i o n a l B r i t i s h C o l u m b i a g o v e r n ­
m e n t . M o r e n e w s i n o u r n e x t i s s u e . 

J. Gates (Maryland), D. Kusnezov 
(Michigan State), and W. Parke 
(George Washington). 

Proton structure book 

A timely addition to high energy 
physics literature is The Structure 
of the Proton by R. G. Roberts 
Cambridge University Press 1991, 

ISBN 0-521-35159-6). 
The HERA electron-proton collid­

er at DESY will soon begin analys­
ing the structure of the proton with 
a resolution roughly an order of 
magnitude better than existing ex­
periments. Although the basic 'par-
ton modeT picture of this structure 
is rather simple and intuitive, the 
actual process of extracting and 
quantifying the information from 
experiment requires a complicated 
mathematical framework. 

This book introduces the intrica­
cies of proton structure physics. 
Starting from the basic physical 
picture, the author gently intro­
duces the refinements - structure 

motions, sum rules, scaling viola­

tions, radiative corrections and so 
on - to produce in the end a com­
prehensive handbook. Written by 
one of the subject's leading ex­
perts, it comes as no surprise to 
find that all the important theoreti­
cal and experimental results to date 
are included. Together with a beau­
tifully clear writing style, this 
makes it an invaluable purchase for 
beginners and experts alike. 

Preparing for LHC experiments 

With research and development 
work pushing ahead for the exper­
imental programme at the pro­
posed LHC proton collider in 
CERN's LEP tunnel, attention is also 
turning to preparations for the ex­
periments themselves. 

Rather than rushing for Letters of 
Intent (Lois) for specific experi­
ments, the immediate plan is for 
the R and D programme to contin­
ue to roll. Lois will be invited next 
year, while a new LHC Experiments 
Committee will be set up to recom­
mend by the end of 1992 those 

projects meriting a full technical 
proposal. 

To prepare for the Lot stage, a 
3-4 day meeting will be convened 
early next year, covering all as­
pects of the LHC physics pro­
gramme and its attendant detector 
scenarios, as a platform for detec­
tor study groups. As a lead-up, a 
one-day preparatory meeting 
organized at CERN on 28 October 
covers the latest developments in 
LHC machine design and prepara­
tions for the LHC experimental pro­
gramme, including detector R and 
D, detector magnet design and 
plans for experimental areas. 

Edwin M. Macmillan 1907-91 

Edwin M. Macmillan died on 7 Sep­
tember, age 84. In 1940 (with Phil­
ip Abelson) he discovered neptu­
nium, the first transuranic artificial 
element, and in 1951 shared the 
Nobel Chemistry Prize with Glenn 
Seaborg for their pioneer work on 
transuranic elements. In particle 
physics, he was best known for 
the invention of 'phase stability', 
demonstrated at Berkeley in 1946 
and incorporated in the synchrocy­
clotron concept. From 1958 to his 
retirement in 1973 he was director 
of the Lawrence Berkeley Laborato­
ry. A full tribute will be included in 
our November edition. 

The tradition of 'tagging' the walls of CERN 
experimental halls which housed bygone 
neutrino experiments was started by WA 1 
in 1984. The picture shows a detail from 
CHARM ll's contribution to the CERN 
landscape after it closed down this year 
(page 5). 

(Photo CERN HI 14.8.91) 

CERN Courier, October 1991 25 



R E S E A R C H A S S O C I A T E P O S I T I O N 
E X P E R I M E N T A L H I G H E N E R G Y P H Y S I C S 

I N D I A N A U N I V E R S I T Y 

The Department of Physics at Indiana University invites applicants for a research 
associate position to work with the high energy physics group on the OPAL Experiment 
at CERN. The position will be available beginning December, 1991. The Indiana 
University group in OPAL plays a leading role in the offline analysis facility, SHIFT, 
which uses a high-speed UltraNet network to access the large amount of data. The group 
is also working on the silicon microvertex detectors, both the single-sided detector 
installed for the current run and development of a double-sided detector. The physics 
interests of the group are primarily in the area of heavy flavor physics. Applicants should 
have an interest and experience in computing and physics analysis. Applicants should 
have a Ph.D. Degree. Applications, including vitae, list of publications, and three 
reference letters should be sent to: 

High Energy Physics Secretary, Department of Physics, Indiana University, 
Bloomington, Indiana 47405, by November 1, 1991. Indiana University is an Equal 
Opportunity/Affirmative Action Employer. 

A N N O U N C E M E N T 

FACULTY OPENING IN PHYSICS 
University of California at Berkeley 

The Physics Department at the University of California at Berkeley, pending final budgetary 
approval, expects to make two appointments at the tenure-track assistant professor level, 
effective July 1, 1992. We encourage applications from both theorists and experimentalists in 
condensed matter physics (including low-temperature physics), astrophysics and space physics, 
particle physics, atomic physics, plasma physics and nonlinear dynamics, and newly emerging 
subfields of physics. 

Please send a curriculum vitae, bibliography, statement of research interests, and a list of 
references to Professor P. Buford Price, Chairman, Department of Physics, University of 
California, Berkeley, Cali fornia 94720, before November20,1991. The University of California 
is an Equal Opportunity, Affirmative Action Employer. 
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Realtime. Real world. Results. 

Looking for a reliable VXI vendor, but unsure of new 
players and their ability to deliver? 

Need experienced leadership in data acquisition, but 
find yourself configuring systems with instruments 
from a variety of vendors? 

Want high speed.. .realt ime performance...and 
flexibility, but ALSO a system solution tha t can start 
small and grow as your needs change? 

Call Kinetic Systems. WeVe offered award-winning, 
proven performance in data acquisition and control 
systems based on international IEEE standards for more 
than 20 years. NOW we offer one of the most 
extensive VXI product lines in the industry -
everything you need to configure data acquisition 
and control systems. 

Analog & digital I/O...register-based for higher 
speeds 

Signal conditioning...for RTDs, the rmo couples, 
and strain gages 

Counters...to 100 MHz 

Transient recorders...to 100 MHz, with 16 
megasamples of s torage 

Monitors and controllers...for pressure 
scanners, MIL-STD-1553B, and ARINC-429 

Kinetic Systems 
International 

So contact us today. Why 'mix and match* your 
instrumentation when there is a one-stop-shop tha t 
can meet your demanding VXI needs. . .both large 
AND small? 

3 chemin Tavernay • 1218 Geneva, Switzerland 
|41](22) 798 44 45 • FAX: [41](22)798 05 25 

11 Maryknoll Dr. • Lockport, IL 60441 USA • (815) 838 0005 

Definitive Leadership in Data Acquisition. 
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industrial and process controller 
JUMO DICON SM 

portrait and 
landscape 
size 9 6 x 4 8 mm 

Simple and user-
friendly operation 
due to clear 
separation of the 
functions: 
- OPERATION 
- PARAMETERS 
- CONFIGURATION 

inputs and outputs 
freely configured 

interface RS232C 
(V.24) or RS422/485 

self-optimisation, 
ramp function 

Measurement and Control.Seestr. 67.CH-8712 StSfa 
^ Phone 01/9 282141 • Fax 01/9 26 67 65 - Telex 875 757 ^ 
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The EXB-10 loads and unloads automatical ly 
10 cartr idges of 5 GB. Now you wi l l be able to save up 

to 50 GB in one single operat ion. 

8, route des Avouillons 
CH-1196 Gland (VD) 
Phone 022/64 47 47/48/49 
Fax 022/648 127 
Telex 419 654 erb ch 

Dielsdorferstrasse 9 
8173 Neerach (ZH) 
Phone 01/858 06 58/59/61 
Fax 01/858 08 25 

I 0£2Q32l£ OFFICIAL REPRESENTATIVE 
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SY 403 
64 Channel High Voltage System 

- 1 6 H„V. channels per board 
- +3 kV/3 m A and +600 V/200 | I A channels available 

- Sophisticated hardware and software protections 

- Interlock and password facilities 
- Local control both via front panel keyboard 

and display and RS 232 C port 

N470 
4 Channel programmable 
High Voltage Power Supply 
- Two unit wide Nim module 

- Output voltage up to ± 8kV, output current up to 3 mA 

- Presettable M A X HV output via front panel trimmer 

- Independent positive or negative polarity 
- Local control via front panel keyboard and display 

Both units can be remotely controlled by CAMAC, V M E and PC via High Speed CAENET 

COSTRUZIONIAPPARECCHIATURE E L E T T R O N I C H E NUCLEARI S .p .A. 
Iscritta all'Albo dei Laboratori di ricerca (Deer. Min. 25/3/90) 

Via Vetraia, 11 -55049 VIAREGGIO (Italy) - Tel (0584) 388398 - Tlx 501068 CAEN I - Fax (0584) 396034 
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r 
and SIMPLE 

In t roduc ing VAT's unique 
M in i G a t e , an innovat ive new 
vacuum va lve . 

• Patented seal ing pr incip le uses only one mov ing 
par t 

• Extremely compact a n d l igh twe ight 
• CF40, KF25, 40 , 50 
• Visual ind icator f o r o p e n / c l o s e d posit ion 

• V i r tua l ly par t ic le- f ree w i th no closing shock 
• Low degassing 
• Fully bakeab le to 200 °C 
• Vacuum to UHV 

See the M in i Gates a n d o ther innovat ive valves 
in our new 225 p a g e c a t a l o g , " V a c u u m 
V a l v e s 9 0 " . 

V A T V a k u u m v e n t i l e A G 
C H - 9 4 6 9 H a a g / S w i t z e r l a n d 

Phone 085/701 61 Fax 085/748 30 Telex 855 162 
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PEARSON 
Wide Band, Precision 

Current Monitor 
With a Pearson current monitor and an oscilloscope you can 
make precise amplitude and waveshape measurement of ac 
and pulse currents from milliamperes to kiloamperes. 
Currents can be measured in any conductor or beam of 
charged particles, including those at very high voltage levels. 
A typical model gives an amplitude accuracy of +1 %, - 0%, 
20 nanosecond rise time, droop of 0.5% per millisecond, and 
a 3 db bandwidth of 1 Hz to 35 MHz. Other models feature 2 
nanosecond rise time, or a droop as low as 1 % per second. 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS, INC. 
1860 Embarcadero Road, Palo Alto, Calif. 94303, U.S.A. 
Telephone (415) 494-6444 • Telex 171 -412 • FAX (415) 494-6716 
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SOCIETE INDUSTRIELLE 
DE LIAISONS ELECTRIQUES 

64 bis, rue de Monceau - 75008 Paris 
T&.: 0) 45.63.14.33. T&ex: SILEC 280 248 F 

•telecopied)45.63.78.40 J 
SOCIETE ANONYME AU CAPITAL DE 194.160.600 F 

DEPARTEMENT CABLES 
DEPARTEMENT SIGNALISATION 

Centre de production : 
MONTEREAU 

A SILEC 
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Technopolis Thoiry 

Geneva Moves With The Times 

Geneva has been closely linked to science from the time it hosted crucial discussions 
on links between such diverse phenomena as light, chemical reactions and magnetism. 
Indeed, the city became the home of one of Europe's first major experimental facilities 
— a giant electrochemical pile designed to test Ampere's theories. This was built by 
de Saussure two decades after a visit by Volta to demonstrate a more famous, but much 
smaller, pile on his way to impress Napoleon. 

An International Role 

Geneva's role in providing a testbed for unified theories of matter continues to this day 
at CERN where the LEP collider probes nature at the 10~18 metre scale by colliding elec­
trons and positrons circulating inside a high vacuum beam pipe buried up to 100 metres 
below the Swiss and French countryside in a 27 kilometre circular tunnel. 

CERN was conceived by scientists and politicians in the late-1940's as a step on the road 
to post-war reconciliation via a major collaboration on the neutral ground of pure 
research in a region with a long history of internationalism. With a staff of 3000 and a 
budget of some 900 million Swiss francs to provide facilities for scientists from 300 insti­
tutes, CERN welcomes 6200 visitors each year. 

The Technopole Interface 

Geneva continues to adapt its role as we move towards the 21st Century. Science parks 
represent one development and there are now about 300 in the industrialized world. In 
offering a homogeneous blend of activities and facilities, they generally aim to enhance 
synergies in an increasingly competitive world. 

Unique among the science park concept is the Technopole approach where an outer 
circle of commercial, governmental and institutional interests come together to promote 
an inner core of activities providing interfaces between science, technology, new busi­
nesses, and higher education. Each Technopolis thus comprises a homogeneous blend 
of facilities and ancilliary services. 

The Geneva region's Technopolis is situated just across the Franco-Swiss border from 
the main CERN campus. The 27 hectare green field site on the outskirts of the village 
of Thoiry is therefore ideally located to interface with the international physics community. 
Being only five kilometres by road from Geneva's international airport and main line 
station is an invaluable advantage. 

Looking across the main CERN campus to Geneva from Technopolis Thoiry, outlined 
as an artist's image. 

The Opus One building at Technopolis Thoiry, 

Focussing on Applied Physics 

LHC, CERN's next major collider, proposed for the LEP tunnel, follows on from past 
achievements in calling for state-of-the-art superconducting magnets, advanced mate­
rials, sophisticated vacuum and cryogenic systems, high power electronics, and a wide 
range of computer-based facilities to serve all aspects of the machine — from resource 
management to the imaging of particle collisions in its mega-detectors. 

Technopolis aims to allow industry and institutes to participate in, and contribute to, • 
rich scientific and technical environment by serving as a closeknit interactive base for 
specialist organizations. In addition to enjoying a convenient window on CERN's exten­
sive sub-contracted requirements, they will be able to arrange collaboration on a formal 
basis. Technopolis is also working to establish an Institute to provide an interface in 
applied physics between teaching and research staffs, postgraduates and high calibre 
technicians coming from industry and R. and D. centres. 

A Superb Environment 

Robert Hinterberger, Director of a Technopolis Thoiry based computer software com­
pany, places great importance on the "perfect working environment". This will continue 
to be preserved in a balanced development comprising space reserved for accomoda­
tion, technical and commercial companies, the technological institute, small scale R. and 
D. units, and hotels and conference services. 

By the same token, while Mr. Benier, the Mayor of Thoiry, is "obviously interested in pro­
moting employment opportunities" he is "also concerned that we preserve the quality 
of our local environment". Hence recent agreements for a national park in the Jura moun­
tains behind Thoiry, consolidation of road access from Switzerland through to the French 
motorway system, a cultural centre, a second international school, and the imminent 
construction of a major world-class shopping centre. 

Organizations and companies wishing to set up at Technopolis Thoiry can 
choose between: 
- buying either complete buildings or office and technical space within a specific 
building; 

- renting floor space; 
- building to their requirements on a purchased plot. 

For further information or to explore possibilities, please contact: 

Technopolis Thoiry 
1, avenue du Mont-Blanc Tel.: +(33) 50 42 02 02 
F-01710 Thoiry, France Fax: +(33) 50 20 66 09 
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120 quadrupole cryostats 
for the HERA storage ring 

Cryosta t being m a n u f a c t u r e d 

The industrial production of storage 

ring components presents a major challenge. 

NOELL GmbH, Wiirzburg, Germany took on 

this challenge by supplying 120 quadrupole 

cryostats for the HERA storage ring on 

schedule and to the full satisfaction of the 

client. NOELL is currently manufacturing 

4 superconducting dipole prototypes. 

The take over of the magnet engineer­

ing sector of the ABB company has helped 

NOELL to extend its activities in this field. 

NOELL also supplies components for 

servicing and maintenance of storage rings 

and for fusion reactors; these include 

manipulators Tokomak in Princeton, USA 

and for JET in Culham, UK as well as 

positioning manipulators for the LEP magnets 

in Geneva, Switzerland. Contact us if you 

require any components for particle research 

and for fusion engineering. 

IVDELL 
an enterprise 
of the Preussag Group 
NOELL GmbH, Dept. V 29 

P. 0. Box 62 60, W-8700 Wiirzburg 1 

Germany, Phone: 0931/9 03-13 18 

Telex: 68822, Fax: 0931/9 03-10 08 

Environmental engineering * Hydropower - Materials handling * Engineering for nuclear plants 
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NE's DEMON detectors 
The Franco/Belgian project t eams 
building DEMON, Europe's latest 
modular neut ron detector, have 

decided that all their neutron 
de tec tors will consist of NE 213-filled 
cells. 

After two years 
of progress , 
working in close 
contact with 
scientists from 
both teams, 
deliveries of the 
first major 
consignments have 
been completed, 
with 12 detec tors 
going to France 
and 18 to Belgium. 

Computer-generated 
representation of 
DEMON. 

Success depended upon optimising 
the mechanical proper t ies of the cells 
to maintain excellent pulse shape 
discrimination, whilst maximising the 
efficiency of neut ron detection. These 
character is t ics help the neut ron 
energy and angular distribution 
measu remen t s to be performed under 
"the bes t experimental conditions". 

When DEMON, complete with 96 
neut ron detec tors , has been 
assembled it will be opera ted at the 
cyclotron facility at Louvaine-la-Neuve 
and also at GANIL (Caen). The 
modular const ruct ion of the de tec tors 
will ensure ease of installation and 
rapid commissioning. 

The possibilities for nuclear physics 
at DEMON include; identification of 
different react ion channels for high 
energy neut rons , how the excitation 
energy in neu t ron react ions is shared 
and neut ron interferometry. 

ALL SYSTEMS GRO! 
Celestial gamma rays are emit ted by 
s o m e of the most powerful, and 
s t range, sources of energy in the 
universe. They reveal the interactions 
of subatomic particles with mat te r and 
radiation to increase our knowledge 
and unders tanding of p h e n o m e n a such 
as neut ron stars , quasars and the 
myster ious gamma ray burs ters . 

With the successful launch of the 
Gamma Ray Observatory (GRO) from 
Houston on 23rd April 1991, sources 10 
to 50 t imes fainter than previously 
observable can now be detected. 

Gamma ray energies be tween lMeV 
and 50MeV are observed by the 
Imaging Compton Telescope 

(COMPTEL), whilst 
the Energetic 
Gamma Ray 
Experiment 
Telescope (EGRET) 
covers the 50MeV 
to 2000MeV range. 
Both te lescopes 
are equipped with 
ant icoincidence 
de tec tors supplied 
by NE Technology. 

NE were the only 
company able to 
manufacture these 
large dome-shaped 
plastic scintillators 

to the required accuracy. Now their 
precise Cassini profiles are clearly 
visible as GRO takes scientific data, 
orbiting 450km above the surface of 
the ear th . GRO in orbit. 



On top of Gran Sasso 
The s tudy of cosmic showers from 
astral bodies is helping to increase our 
unders tanding of the universe and it's 
origins. Now the Extended Air Shower 
Array exper iment on top of the Gran 
Sasso tunnel in Italy, (EASTOP), will 
take this even further. It is designed to 
de termine the cross sectional areas 
and the ent ry angles of the most 
energetic showers . 

Using da ta from a matrix of 400 
detec tors , m a d e out of 800 x 400 x 
400mm shee t s of NE 110 it will be 
possible to deduce the original energy 
and the azimuthal co-ordinate of the 
highest energy showers . 

Due to the design qualities of the 
EASTOP array, it can also provide a 
supplementa ry level of triggering for 
MACRO, a major par t of the Gran Sasso 
complex. 

Brit ish Steers r a w 
mater ia ls s tay cool 

Radiation detector operating at the entry weighbridge 
NE's exper ience with scintillators 
benefits many Original Equipment 
Manufacturers (OEMs), positively 
influencing their commercia l success . 

With Br i t i sh S tee l , the requi rement 
was to prevent radioactive sources of 
Cobalt or Caesium from inadvertently 
coming into refineries via the scrap . 
The solution is to combine a gantry-
mounted scintillation detec tor with a 
vehicle sensor operat ing at the entry 
weighbridges. 

The use of such a device offers 

considerable benefits. It reassures the 
workforce, by demonstrat ing that 
practical s teps are in force to prevent 
any contaminat ion of the plant. If 
radioactivity were to enter the plant, 
very large charges for radioactive 
decontaminat ion and waste disposal 
could be incurred. 

In tests , a 185MBq (5mCi) source of 
radioactive Caesium within a 30mm 
lead pot, concealed in a lorry-load of 
scrap , was easily detected, yet the 
de tec tor length is only 400mm. 

N e w Agents 
appointed 
for France. 
NE's new representat ives for 
scintillators in France are 
I n t e r t e c h n i q u e who purchased 
N u m e l e c I n s t r u m e n t s earlier 
this year. Inter technique are 
a leading supplier of nuclear 
de tec tors and the only European 

company 
designing, 
manufacturing and 
supplying the full 
range; germanium, 
silicon, CdTe and 
scintillation 
detectors , together 
with NIMs and 
systems. These are 
supplied both t<? 
end-users andm^ 
other nucleonic 
companies . NE's 
contact is M a r i e -
O d i l e L a m p e r t 
who is well 
exper ienced in the 
technical and 
marketing aspec ts 

Marie-Odile LAMPERT of the business . 

Douglas R. Ni l 

D o u g l a s R. Nicoll , Chief Chemist, 
Edinburgh Laboratories, took his well 
ea rned re t i rement at the end of J u ^ 
1991. 

After he joined Nuclear Enterprises 
(GB) Ltd in 1956, as 'Employee No. 2', 
Mr. Nicoll supervised all organic 
scintillator developments . Starting 
with the original 'oil ba th on an 
electric hea ter ring' technique, he is 

NE TECHNOK 
Scintillators in the form of long 
'fingers' were recently delivered to 
CERN. A total of 360 pieces of NE 110, 
each one 1850 x 14.5 x 10mm were 
supplied. 

The fingers are componen t s of the 
Omega Spect rometer for use on WA91 
('glue-ball' s ea rch) and WA92 ( 'beauty ' 



OKEN —creating 
NEfans 
in Japan 

Akio Sakuragi 

Ohyo Koken Kogyo Co Ltd (OKEN) has 
distributed NE Scintillators in Japan 
since 1979. Mr. Akio S a k u r a g i is the 
sales representat ive providing the link 
between NE and their Japanese 
cus tomers . He repor ts that cus tomers 
and users set exacting specifications 
and they expect quick deliveries, 
reasonable prices and of course, high 
quality. 

OKEN stores s tandard plastic and 
liquid materials in sufficient quantity 
to supply them machined, 
encapsulated or made into detector 
assemblies. This strategy creates 
satisfied cus tomers and allows them 
to compete successfully with both 
domest ic and American suppliers. "As 
a result", says Mr. Sakuragi, "many new 
cus tomers are becoming fans of NE". 

Scint i l la tor W o r l d 1991 

Please tick app rop r i a te boxes to indicate 
you r interests 

Plastic scintillators 
large area | | 
general purpose 
fast timing | | 
low cost | | 
high temperatures 
special purpose - state application 

Liquid scintillators 
large volume, low cost 
psdtypes Q 
loaded types 

special purpose 
- state application 

Glass scintillators 
Inorganic, 
multi-crystalline types 
ZnS • ZnO • 

Inorganic, single 
crystal types 
crystal types of interest 

o i l 

the person responsible for developing 
the refined materials and chemical 
me Jpds used by NE Technology today 
- 35 memorable years! 

Amongst other things, Douglas now 
intends to devote more time to his 
interests as an active member of the 
Edinburgh Astronomical Society. 

We all wish him a long, happy and 
p rospe rous re t i rement . . . and clear 
skies! 

Douglas R. Nicoll 

>GY AT CERN 
search) , and will help in the accura te 
measu remen t of the life of both 
charged and neutral beauty. 

Installed behind some 3 radiation 
lengths of Pb-glass, in a configuration 
of 2 or thogonal planes, the quality of 
the fingers is such that the positions of 
incoming charged particles (arising 

from the conversion of photons in the 
Pb-glass), can be localised to + / -
2mm after pulse height analysis. 

B e r n a r d F r e n c h , the contact 
person for the experiment, expressed 
his complete satisfaction with the 
delivery, quality and performance of 
the NE 110. 

Please tick app rop r i a te boxes to indicate 
you r interests 

Plastic scintillators 
large area 
general purpose | | 
fast timing 
low cost | 1 
high temperatures | | 
special purpose - state application 

Liquid scintillators 
large volume, low cost | | 

psdtypes [ j 
loaded types QJ 

special purpose 
- state application 

Glass scintillators 
Inorganic, 
multi-crystalline types 
ZnS • ZnO • 

Inorganic, single 
crystal types 
crystal types of interest 



SN.'rB,05TS 
• The purchase of Vinten 
Analytical S y s t e m s Ltd in 
February marks an impor tant 
s tep in NE's acquisitional growth, 
boost ing turnover in nuclear 
p roduc t s by 30%, mainly in 
Thermoluminescent Dosimetry, 
Track Etch Dosimetry and 
medical ins t ruments such as the 
ISOCAL Dose Calibrator. 
• Steel monitoring of sc rap in 
the USA has been m a d e simpler 
and easier following the 
introduction of the GR-520 Low 
Level Radiation Monitor by 
Exploranium. Their sys tem 
utilises NE plastic scintillator to 
control traffic lights si tuated at 
the weighscales or plant en t ry 
point. There are s t rong economic 
a rguments in favour of such 
installations. Whilst removal of a 
contaminated load may cost 
a round $30k, furnace clean-up 
cos ts are est imated to be more 
like $5M to$15M. 

• Large scale scintillators using 
a single photomultiplier tube to 
cover a detect ion a rea of 600 sq 
c m are now available to special 
order. Preferential detect ion of 
a lphas, be tas neu t rons et al is 
accompl ished by the choice of 
scintillator materials. 

We want to hear 
from you ! 
These news items and stories are only 
a brief 'snapshot' of our business, 
which is providing the best possible 
goods and services to the markets we 
address. 

Having served high energy physicists 
as suppliers of scintillators for over 35 
years we have a 'mine' of detector 
design information; specifications, 
scientific references and expertise 
to offer you. 

Whether you already use scintillators, 
or want to collect information for the 
future, we need to hear from you. 

Within a year's span, the number of 
physicists starting on new projects 
can be counted in hundreds if not 
thousands. This means updating our 
mailing list at regular intervals with 
the correct type and frequency of 
information that you require. 

Please help us by completing a reply 
card and posting it to our Beenham 
address. 

Dr. John Emans 
NE a n n o u n c e s the appoin tment 
of Dr. J o h n Emans , BSc PhD, as 
Chief Chemist and Head of 
Engineering, Edinburgh 
Laborator ies . John, who has 
cons iderable research and 
industrial exper ience in the fields 
of liquid crystalline polyesters 
and polymer chemistry, 
c o m m e n t e d on his new role in 
concise te rms: 

Dr. John Emans 

"Strictly applied QA 
techn iques a re fundamental to 
m o d e r n chemical processes ." In 
his leisure t ime John keeps fit on 
the badmin ton cour t and has 
musical interests which include 
playing the flute and the clarinet. 

NE Technology Limited 
Bankhead Medway 
Sighthill, Edinburgh EH11 4BY 
Scotland 
Tel: +44(0)314535560 
Fax: +44(0)314585044 
Telex: 72333 

NE Technology Limited 
Bath Road, Beenham 
Reading, Berkshire, RG7 5PR 
England 
Tel: +44(0)734 712121 
Fax: +44(0)734 712835 
Telex: 848475 

USA: NE Technology INC. 
Princeton Corporate Plaza 
9 Deer Park Drive, Suite 110 
Monmouth Junction, NJ 08852 
Tel: +(908) 3291177 
Fax: +(908) 3292221 

Scintillator World is published by NE 
Technology Limited. The information 
contained herein is given in good faith 
and is accurate at the time of publication. 
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