
Physics 
monitor 

what happens in gaseous helium, 
and the Tokyo group, together 
wi th researchers f rom CERN and 
Munich's Technical University, are 
planning an experiment at CERN's 
LEAR Low Energy Ant iproton Ring. 

Other experiments at LEAR (Sep­
tember 1989, page 24) have used 
Penning traps and complementary 
cooling techniques to store antipro-
tons, the record being 60 days. 

CEBAF 
Superconducting 
injector reaches 
design energy 

On 11 June the superconducting 
injector at the Continuous Electron 
Beam Accelerator Facility (CEBAF) 
accelerated an electron beam to 45 
MeV - design injection energy for 
the 4 GeV superconducting accel­
erator undef construction in New­
port News, Virginia. 

Earlier, a partial injector configu­
ration had reached 5 MeV using 
the injector's initial two-supercon­
ducting-cavity quarter-cryomodule 
to begin CEBAF's Front End Test 
(FET) of permanently installed com­
ponents. In Apri l , wi th 1 1 / 4 cryo-
modules, the FET reached 25 MeV 
(June, page 10). The injector's se­
cond full cryomodule was installed 
in May. The 20 MeV (nominal) 
cryomodules are identical to those 
being prepared for the main CEBAF 
accelerator. 

Supplying FET liquid helium is 
CEBAF's central refrigeration plant, 
which is in commissioning and had 
operated for some 2100 hours for 
the test when 45 MeV was 
reached. 

The superconducting injector at the Contin­
uous Electron Beam Accelerator Facility (CE­
BAF) has accelerated electrons to 45 MeV -
design injection energy for the 4 GeV super­
conducting accelerator under construction in 
Newport News, Virginia. 

GUT feeling 
CERN's LEP electron-positron col­
lider is going full blast, wi th each of 
the four big experiments - Aleph, 
Delphi, L3 and Opal - now able to 
see thousands of Z particles (the 
electrically neutral carrier of the 
weak nuclear force) in a day. 

For the moment, these physics 
results line up solidly behind the 
'Standard Model ' , the tw in picture 
of the electroweak unification of el-
ectromagnetism and the weak nu­
clear force on one hand, and the 
field theory of quark dynamics on 
the other. 

Unfortunately as a physics theo­
ry the Standard Model is transpar­
ent, being riddled wi th unresolved 
questions. But its very solidity now 
means that physicists can use it as 
a springboard in their quest for the 
deeper theory which will finally an­
swer these questions. 

The main trouble wi th the Stan­
dard Model is its lack of predictive 
power - too many things have to 
be measured in experiments, and 
the values put into the theory by 
hand. 

A classic example came in 1989 
wi th initial results f rom Stanford's 
SLC Linear Collider and f rom LEP. 
These showed that there is room 
for only three kinds of lepton 
(weakly interacting particle). In the 
Standard Model each lepton - elec­
t ron, muon and tau - is paired wi th 
its respective neutrino and t w o 
kinds of quark, but there is no limit 
on the number of allowed leptons. 
What did this evidence for a closed 
scenario of six leptons and six 
quarks tell physicists? 

As well as not explaining its 
own spectrum of particles, the 
Standard Model cannot account for 
the mysterious charge-parity (CP -
combined particle/antiparticle and 
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La Silice, code Corning 
7940, est un dioxyde 
de silicium amorphe 
et synthetique de tres 
grande purete. Cette 
Silice transparente as-
socie un bas coef f i ­
c i e n t de d i l a t a t i o n 
thermique avec de re-
marquables proprietes 
optiques. Elle est pro-
posee en differentes 
qualites pour des ap­
plications telles que 
Optiques pour Laser de 
haute energie, ou Opti-
que instrumentale. 

Fused Silica, Corning code 7940, is a 
synthetic amorphous silicon dioxide of ex­
tremely high purity. This colorless, Silica glass 

combines a very low ther­
mal expans ion coe f f i c ien t 
w i th excel lent opt ical qualit ies 
and number of optical grades for 
d i f f e r e n t a p p l i c a t i o n s such as high 
energy Laser Optics or instrumental Optics. 

SILICE 
USED SILICA 

Les caracteristiques 
de la Silice Syntheti­
que de Corning sont: 

• Tres haute transmis-
sion jusque dans 
I 'U .V . p ro fond 
(T>85°/oa180nm), 

• Haute homogeneite 
d'indice, 

• Bas coefficient de di­
latation thermique, 

• Forte resistance 
aux rayonnements 
laser. 

Coming's synthetic Fused Silica offers: 

TRANSMISSION 

TRANSMITTANCE 

WAVELENGTH 

LONGUEUR D'ONDE 

• Extremely high transmittance in the deep 

U.V.: >85%, at 180 nm. 

• High refractive index homogeneity 

• Low coefficient of thermal expansion 

» High resistance to laser damage 

C O R N I N G 

F R A N C E CORNING 
Corning France - Division Opt ique - 44, avenue de Valvins - 77210 AVON-FONTAINEBLEAU - Tel.: 16 (1) 60.72.50.00 - Fax : 60.72.18.30 

We provide easily built-in 
safety in Know-how. 

Vacuum-impregnated toroidal 
components (circular in all three 
dimensions) made of glass 
fibre/epoxy for 

Tokamak FTU 
insulation for E.IM.E.A. 

Frascati (and Ansaldo) 
Part 1: For accelerator ring with 4 

straight-through ring electrodes. 
Part 2: Coil vee ring manufactured by 

FW process. 

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 with 
field specialists. 

Stesalit AG 
Kunststoffwerk 
CH-4234 Zullwil SO Telefax 061 /80 06 04 
Telephone 061 /80 06 01 Telex 963 182 
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O R G A N I S A T I O N EUROPEENNE P O U R LA RECHERCHE NUCLEAIRE 
E U R O P E A N O R G A N I Z A T I O N FOR NUCLEAR R E S E A R C H 

Laboratoire Europeen pour la Physique des Particules 
European Laboratory for Particle Physics 

GENEVE. SUISSE 
GENEVA, SWITZERLAND 

Employment opportunities are now available for: 

. E N G I N E E R S 
. T E C H N I C I A N S 
. A P P L I E D S C I E N T I S T S 

To work in the fields of: 
computer sof tware and hardware; 
telecommunications; electronics; opto­
e lec tronics ; cryogen ic s ; mechanics ; 
superconducting cavities and magnets; 
electricity, detector construction; data 
acquisition; radio protection; material 
studies and surface physics. 

These vacancies are open to: 
young applicants from CERN member 
states (Austria, Belgium, Denmark, Finland, France, 
Germany, Greece, Italy, Netherlands, Norway, 
Poland, Portugal, Spain, Sweden, Switzerland, 
United Kingdom) who want to work in an 
internat ional e n v i r o n m e n t at the 
forefront of technology. 

Candidates should be proficient in one of the CERN official languages (English and French). 

Besides the chance to be involved in a major scientific venture, CERN offers attractive 
employment conditions including a comprehensive social security package, favourable 
leave and joining expenses. 
Please apply to our Employment Enquiry Office, quoting " E n g ^ l " , tel.(022)7672735, 
telefax.(022)7828307, CERN, 1211 Geneva 23, Switzerland. 

Postdoctoral Positions 
Experimental Particle Physics 

University of California, Santa Barbara 

We anticipate one or more positions in Experimental Particle 
Physics starting in the 1991-1992 academic year. These positions 
would be primarily for research with the CLEO collaboration, where 
we have recently made a commitment to develop hardware suitable 
for close-in precision tracking, or with the SLD collaboration. 
Limited involvement with the NA31 collaboration at CERN, or in 
small experiments and detector development at Santa Barbara, is 
possible. Applicants should have a doctoral degree with emphasis 
on experimental particle physics, and experience in both hardware 
development and data analysis. 

Interested candidates should send a letter of application, statement of 
research interests, vita, and list of publications to: 

Professor Harry N. Nelson 
Department of Physics 
University of California 
Santa Barbara, CA 93106-9530 
Bitnet: HNN@SBHEP 
Decnet: 45181::HNN 
Internet: HNN@SBHEP.PHYSICS.UCSB.EDU 

and arrange to have at least three letters of recommendation sent to the 
same address. Applications should be received by September 15, 1991; 
later applications will be considered if a position is still open. Proof of U.S. 
citizenship or eligibility for U.S. employment will be required prior to 
employment (Immigration Reform and Control Act of 1986). We encourage 
applications from minority candidates, and from women. The University 
of California is: An Equal Opportunity/Affirmative Action Employer. 
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Five Fellowship in Theory 
(With expectation of promotion to senior staff) 

T he LAWRENCE BERKELEY LABORATORY Nuclear Science 
Division has a position available for a theorist with several 
years experience beyond the Ph.D. The appointment will be 

as Divisional Fellow, which is for a term of five years with the expecta­
tion of promotion to Senior Scientist upon successful review. This posi­
tion is for a person of outstanding promise, creative ability and potential 
for leadership. Candidates with a research record in the following 
fields are especially encouraged to apply: nuclei and nuclear matter 
under extreme conditions, nuclear astrophysics, nuclear collision 
dynamics, nuclear structure, nuclear chromodynamics, quantum many-
body and field theory, fundamental symmetries and electroweak inter­
actions in nuclei. An additional appointment is anticipated in the near 
future in connection with the growth of the research interests of the 
Division. Current experimental initiatives include nuclei at high spin 
and temperature (Gammasphere), ultra-relativistic nuclear collisions 
(RHIC, SPS), and neutrino astrophysics (SNO). Current theoretical 
research is focused on the theory of dense matter, nuclear astrophysics, 
nuclear collision dynamics and quantum chaos. 
Applicants are requested to submit a curriculum vitae, list of publica­
tions, statement of research interests and accomplishments, and names 
of at least three references as early as possible and before the closing 
date of December 1,1991 to: 
Dr. Norman K. Glendenning, Chair, Search Committee, c/o Employ­
ment Office, MS 90-1042, Job #A6691, Lawrence Berkeley Laboratory, 
One Cyclotron Road, Berkeley, GA 94720, USA. The Lawrence Berke­
ley Laboratory is an equal opportunity/affirmative action employer. 

E LAWRENCE BERKELEY LABORATORY 
UNIVERSITY OF CALIFORNIA 
U.S. Department of Energy 

OA 

mailto:HNN@SBHEP.PHYSICS.UCSB.EDU


The Standard Model includes six leptons -
the electron, the muon and the tau, each 
with its associated neutrino - and six quarks 
- 'up', 'down', 'strange', 'charm', 'bottom' 
and the long-awaited 'top'. 
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left/r ight reversal) symmetry viola­
t ion known for more than 25 years 
in the decays of neutral kaons. 

CP violation can be accommo­
dated, but not explained, by a ma­
trix of the various inter-quark cou­
plings. As this (Cabibbo/Kobaya-
shi/Maskawa) matrix has simple 
symmetry properties, not all the 
inter-quark couplings need to be 
known, and some uninformed pre­
dictions are possible. For CP viola­
t ion to happen, at least six types of 
quark are needed, but more than 
six are not ruled out. 

In the 1970s, when the Standard 
Model first started looking good, 
ambitious theorists looked for a 
wider 'Grand Unified Theory' 
(GUT). In the same way that the el-
ectroweak picture synthesized el­
ectromagnetism and the weak nu­
clear force, so GUT would encom­
pass both electroweak and quark 

effects, and hopefully pointing to 
the origins of the quark-lepton 
spectrum and CP violation. 

One encouraging early GUT pre­
diction was for the vital mixing pa­
rameter ('Weinberg angle') linking 
the t w o electrically neutral carrier 
particles of the electroweak picture 
- the photon of electromagnetism 
and the Z of the weak force. The 
Standard Model cannot predict this 
mixing angle. 

Another GUT prediction was 
that the proton has to be slightly 
unstable, wi th a lifetime of some 
1 0 3 2 years. Wi th the proton, like 
the electron, previously considered 
absolutely stable, physicists had to 
backtrack, but wi th the age of the 
Universe 'only' about 1 0 1 0 years, 
there is plenty of room for proton 
instability on this scale! 

A wave of proton decay 
searches got underway, but wi th 

no positive sightings yet reported, 
the simplest GUT theory, proposed 
by Howard Georgi and Sheldon 
Glashow in 1974, has had to be 
abandoned. Wi th many more ela­
borate GUT theories still on the 
market, experiments wi th higher 
sensitivity test for still longer pro­
ton lifetimes. 

Another early GUT result, devel­
oped by a rolling collaboration at 
CERN's Theory Division, gave inter­
esting interrelations between the 
quark and lepton masses, and sug­
gested strongly that there was 
room only for six types of quark. 

GUT dynamics would have ruled 
the first tiny fraction (10~ 3 0) of a 
second of the Universe after the 
Big Bang, until it cooled to the 
stage where the quark and elec­
troweak sectors separated out. 

Looking at the implications of 
these dynamics for the early histo­
ry of the Universe, astrophysicists 
calculated the amount of helium 
formed a few minutes after the Big 
Bang. This limited the number of 
lepton types to four (and thus eight 
quarks), a limit subsequently im­
proved wi th better helium abun­
dance data. 

High energy experiments allow 
physicists to look back towards 
this GUT era. Confident measure­
ments of the coupling strength of 
inter-quark forces in the energy 
range opened up by LEP (April, 
page 3) give a first tiny lever arm 
pointing back towards the GUT lim­
it around 1 0 1 4 " 1 6 GeV. These first 
extrapolations suggest that if elec­
troweak and quark effects are to 
merge smoothly together, some 
new physics, such as 'supersym-
metry ' , will have to make an 
appearance. 

In the meantime the precision of 
Standard Model results improves 
steadily. Sooner or later the strain 
will begin to tell. 
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Deutsches Elektronen-Synchrotron DESY 

DESY is the largest and most modern research laboratory for elementary particle 
physics and synchrotron radiation studies in Germany. For our computer center we 
are looking for : 

y o u n g p h y s i c i s t s , m a t h e m a t i c i a n s or c o m p u t e r s c i e n t i s t s , 

who want to contribute new ideas and concepts to help us meet the increasing 
demands on the computer center in the era of experiments at the hadron-electron 
collider HERA. We offer several post-doc positions for work in the following areas: 

• developments and implementation of a consistent electronic mail 
environment on the various computer systems, including an addressing scheme 
based on personal names ; 

• development and implementation of a consistent method for sending printer output 
from any computer systems to any printer at DESY ; 

• development and maintenance of experiment specific software in close 
cooperation with both the experimental groups located at DESY and with the 
corresponding computer center groups at other high energy physics laboratories ; 

• setup of an automated network operation center for the DESY specific LAN and 
WAN connections on TCP/IP, DECnet, X.25 and SNA ; 

• development and implementation of a concept for the simultaneous usage of 
magnetic tapes and cartridges by several users (staging) and the transfer of large 
data volumes to workstation clusters ; 

• setup of a workstation computing environment for quasi real time reconstruction of 
large data volumes in close connection to our IBM/MVS 9000/720 mainframe ; 

•• development of a logistic method for the migration of a large number of cartridges 
from the ACS (Automated Cartridge System). 

As an integral part of the work in any of these fields, we expect you to write user 
documentation in English. 

A sound knowledge of one of the operating systems MVS, VMS or Unix is required, 
as well as the willingness to learn to work with the other systems. Experience with the 
operating system (HEP-)VM, distributed computing and networking is desirable. We 
expect the capability to work in a team and a good knowledge of English. 

Physicists, mathematicians and computer scientists who are under 32 years of age 
and have just finished their Ph.D. may apply for these positions. The contracts are 
limited to three years with a salary according to the principles of the German civil 
services (Ma MTV Angestellte). 

Written applications including a resume and three references should be sent to the 
secretariat of the - Z - Bereich : 

D e u t s c h e s E l e k t r o n e n - S y n c h r o t r o n D E S Y , N o t k e s t r a s s e 8 5 , 
W - 2 0 0 0 H a m b u r g 5 0 , G e r m a n y , T e l . + 4 9 - 4 0 - 8 9 9 8 - 3 3 7 0 . 
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