
DESY Theory Workshop Organizing Com
mittee Chairman Dieter Schildknecht of Biel
efeld (right) with Harald Fritzsch. 

With the Higgs limits depending 
on a perturbation approach, the ar
guments can be turned upside 
i o w n to say that a non-appearance 

"of the Higgs signals a breakdown 
of perturbation theory. Using the 
non-perturbative lattice technique, 
I. Montvay (Hamburg) showed that 
Higgs bounds roughly coincide wi th 
those coming from the renormaliza-
tion group and unitarity ap
proaches, so that theorists can 
conclude fairly confidently that the 
absence of a Higgs particle below 
about 650 GeV would require at 
least some overhaul of the underly
ing electroweak formalism. 

Higgs hunting in the context of 
standard and extended electroweak 
pictures was covered by J . Gunion 
(UC Davis), while M. Chanowitz 
(Berkeley) looked at the possibili
ties of investigating Higgs in partic
ular and electroweak symmetry 
breaking in general at multi-TeV 

proton colliders, examining the im
plications if the Higgs would be 
heavier than expected. 

Heavy Higgs implications were 
also looked at by G. Gounaris 
(Thessaloniki), this time for their 
impact on precision (radiative cor
rection) electroweak studies. F. Fe-
ruglio (Geneva) investigated sym
metry breaking alternatives to 
Higgs. 

Other scalar particle possibilities 
(axions, dilatons,..) were covered in 
both laboratory and astrophysics 
scenarios. 

Returning to the Higgs, M. Velt-
man concluded with T h e Higgs 
particle: to be or not to be, that is 
the question', reviewing in the light 
of perturbation theory many of the 
questions asked and proposals ta
bled during the meeting. 

From Dieter Schildknecht 
(Organizing Committee Chairman). 

B MESONS 
Beauty without charm 

Under the action of the weak force, 
the heavy quark constituents of 
strongly interacting particles decay 
into lighter quarks, giving other 
particles, as in the familiar beta-
decay transformation of neutrons 
into protons. 

The interrelation between the 
weak force and quarks was ex
tended in 1963 when Nicola Cabib-
bo showed how weak decays of 
particles containing strange quarks 
could be related to other such de
cays by a mixing parameter. 

Looking at the selection rules of 
weak decays, Sheldon Glashow, 
John lliopoulos and Luciano Maiani 
proposed in 1970 an extended pic
ture containing four types of quark, 
dramatically confirmed in 1974 
wi th the discovery of charmed par
ticles. 

In 1972, Kobayashi and Maska-
wa enlarged the description to cov
er six types of quark, grouped into 
three doublets - up and down, 
strange and charm, beauty and top 
- the minimal set of quarks needed 
to accommodate the delicate viola
tion of combined charge/parity (CP) 
symmetry. Wi th the decay patterns 
of the Z particle, the electrically 
neutral carrier of the weak force, 
now indicating that there are only 
three kinds of neutrino, and hence 
six varieties of quark, this picture 
takes on added significance. 

While most of the input para
meters have to be determined from 
experiment, consistency conditions 
give a certain amount of predictive 
power. Thus it was expected that 
the B mesons, containing the fifth 
'beauty' quark, would prefer to de
cay via charmed states. 

However 'charmless' B decays 
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In Grenoble 
Rhone-Alpes 

France 

The European Synchrotron Radiation 
Facility is constructing a state-of-the-art 
storage ring for 6 GeV electrons and/or 
positrons to be operated as a high 
brilliance synchrotron radiation source 
in the field of X-ray from 1994 on. 
Financing of the ESRF is shared by 11 
European countries. 

•••• 

• r t • 

EUROPEAN 
SYNCHROTRON 
RADIATION 
FACILITY 

The objectives of the ESRF are to support scientists in the 
implementation of fundamental and applied research on the 
structure of condensed matter in fields such as 

• physics 
• geology 
• chemistry 

We recruit now to our Experiments Division, Machine Division and 
Technical Services Division : 

»biology & medicine 
»crystallography 
• surface & materials science 

Scientists 

Two posts in charge of Beam Line construction and operation (ref. 
2113/19). Beam Lines with high priority in the ESRF scientific 
program including Protein Crystallography, Powder Diffraction, 
Nuclear Bragg Diffraction, Inelastic Scattering, Imaging & 
Topography, X-ray Absorption Spectroscopy, Anomalous 
Scattering. 
One post in the Detector Group (ref. 2114) to participate in 
development and design of advanced X-ray detector systems. 
(Scientists are normally employed on fixed-term contracts for max. 
5 years) 

Engineers 

Head of Mechanical Engineering Group (ref. 6101) for a candidate 
with at least 5 years experience of high-tech development and 
production of electromechanical prototypes. The group consists of 
three engineers and ten technicians. 
Mechanical Engineer (ref. 6111 Jforacandidatefamiliarwithhigh 
precision mechanical construction; experience in vacuum 
techniques, metallurgy and/or stress analysis appreciated. 
Beam Line Control Systems Engineer (ref. 2112) for an expert 
in electronics and computing working to allow remote control of 
elements in the Beam Line such as shutters, slits, optical elements, 
specimens, beam stops and detectors. Many of these control 
systems are sophisticated and rival robotic systems in complexity. 
Interaction with Data Aquisition and Data Analysis groups is 
essential. 
Software Engineer (ref. 2120) supporting the Beam Line design 
by computational tools as optics ray-tracking, data aquisition, 
performance simulations and related programs packages 

Technicians 

In field of Programming (ref. 4525), Software & Electronics-
Insertion Device (ref. 4553), Power Supplies (ref. 4544), Insertion 
Device Prototype Assembly and Tests (ref. 4554), Mechanics for 
Assembly and tests (ref. 4543) Beam Front End (ref. 4524), 
Electro-mechanics (ref. 4532), Electronics-Radio Frequency (ref. 
4530), Buildings & Infrastructure (ref. 6518), Ultra High vacuum 
(ref. 6528). In addition, the Experiments Division recruits technicians 
experienced within one or more of the following fields : Precision 
Mechanics, Optical Devices, Surface Preparation, Computing, 
Electronics, Vacuum Technology and Cryogenics (ref. 2500). 
The working language in the ESRF is English; knowledge of 
French is desirable. ESRF offers you an interesting opportunity in 
an international atmosphere and with high technology equipment. 
Staff members moving to Grenoble benefit from Installation 
Allowances (non-French staff also from an Expatriation Allowance. 
The salaries should be attractive. Give us your name your address 
and the reference number and we shall provide you with an 
"Application form" and further information. 
Deadline for returning the "Application Form": 28 February 1990 

ESRF (Personnel Office), Boite Postale 220 
F - 38043 Grenoble Cedex 

MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 

Department of Physics 

The Physics Department of the Massachusetts Institute 
of Technology invites applications for a 

Tenure Track Position 
a t t h e A s s i s t a n t P ro fesso r level 

in the area of experimental high energy physics. 

Physicists at MIT currently pursue e + e~ and p + p~ collider 
physics at CERN (LEP3 and UA1 detectors) and at SLAC 
(SLD detector). They are also involved in a deep inelastic 
muon scattering experiment at Fermilab (E665), a cosmic 
ray program at Grand Sasso (LVD detector), and in R&D 
for the SSC. 

These programs would welcome new members, but can
didates with other research interests will also be con
sidered. 

Applicants should submit a curriculum vitae, publications 
list, and names of references to: 

Professor W. Busza 
Chairman, Search Committee 
Room 24-510 
Massachusetts Institute of Technology 
Cambridge, MA 02139 

MIT is an Affirmative Action/Equal Opportunity em
ployed and solicits applications especially from qualified 
women and minorities. 

T H E V E N E T C L E R J O U N 
TRANSIT ION JUNCTIONS l,M 
FOR CRYOGENIC. VACUUM, NUCLEAR AND SPACE APPUCATIONS 

THEY HAVE THE 
SAME MECHANICAL 
CHARACTERISTICS 
AS THE ALUMINUM 
TUBE AND CAN ALSO 
BE FABRICATED 
TO ANY MATERIAL 
SPECIFICATIONS 

TOTALLY RELIABLE BIMETALIC 
TRANSITION JUNCTIONS 
FOR TUBULAR ASSEMBLIES 
UP TO 0 600 MM (24") 
10"9 atm. cm3. S"1 

10 M Pa 
0 to 573 K 
UNDER RADIATION 

i But/da Scientific Europe 

* COMMISSARIAT A L'ENERGIE ATOMIQUE CALL OR WRITE FOR DOCUMENTATION THEVENET CLERJOUNIE . DEPARTEMENT JONCTIONS TC CONTACT: M. ARMAND PI NET, CONSULTING ENGINEER 22, AVENUE FRANKLIN-ROOSEVELT - 69517 VAULX-EN-VELIN CEDEX FRANCE - TELEPHONE: (7) 849.54.64 • TELEX380544F 
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With the DORIS electron-positron collider at 
the German DESY Laboratory in Hamburg 
tuned to the upsilon 4S resonance at 
10.575 GeV, the Argus detector saw this 
example of an upsilon decaying into a pair of 
neutral B mesons (carrying the fifth 'beauty' 
quark), one of which decays into a pion, 
avoiding an intermediate charm state. This 
event also shows the particle-antiparticle 
'mixing' of the neutral Bs by the weak inter
action. 

should still happen, albeit at a re
duced level, and their observation 
last year by the CLEO and ARGUS 
experiments at the CESR and DO
RIS electron-positron rings at Cor
nell and DESY, Hamburg, respect
ively, provides important new input 
for the six-quark picture. 

The signature of these transi
t ions is an excess of leptons 
(muons or electrons) above the ki
nematic limit for B decays via 
charmed particles. Tuning the col
liding electron-positron beams to 
the upsilon 4S resonance (which 
decays into B pairs) and comple
menting the measurements wi th 
studies on the neighbouring elec
tron-positron continuum (to esti
mate background), each group 
finds about 60 excess leptons. 

Unearthing the quark transition 
parameters needs a model to des
cribe the overall decays, and there 
are several on the market. But 
broadly speaking the results show 
that there is about a ten per cent 
chance that a beauty quark will de
cay directly into a light quark, rath
er than via a charmed quark. 

The interpretation of these quark 
decay parameters remains a chal
lenge to theorists. 

Lepton (electron and muon) spectra from the 
CLEO experiment at Cornell's CESR electron-
positron ring taken both on (solid points) 
and away from (open points) the upsilon 4S 
resonance, showing the small excess of on-
resonance points above 2.3 GeV due to B 
meson pairs decaying into particles contain
ing light quarks without passing through an 
intermediate charm state. Note the different 
vertical scales in (a) and the enlargement (b). 

....
 J 

A R G U S 
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