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Construction of the D0 detector at Fermilab was completed early in the contract

period, February 1,1991 to January 31,1994. The detector moved into the Tevatron ring

in February 1992 and detector commissioning was successfully completed during the May-

July Tevatron engineering run. During the subsequent run (Run la) from August '92 to

May '93 a total of 16.7 pb'* data was recorded.

In the first half of the contract period the group effort was focused on the design and

implementation of both the D0 high voltage system and the Level 1 moon trigger. We

were also active in developing on-line and off-line software for the muon system.

In the second half of the contract period our emphasis shifted to data analysis. S.

Wimpenny led the D0 team which is seeking evidence of top quark production via decay

into dilepton channels. He developed the analysis strategy and the software package for

this project. Wimpenny's graduate student R. Hall has analyzed the dimuon channel as his

Ph.D. thesis topic. J. Ellison played a leading role in initiating a study of the three-vector

boson coupling WWyand the W magnetic moment; he and B. Choudhary are completing

an analysis of this topic using Wy production data in the W —> (iv channel. Our group (K.

Bazizi, T. Huehn and A. Kernan) is also responsible for the measurement of the b-quark

cross section through the study of muons produced a) inclusively and b) via a muon-jet

trigger. Graduate student T. Huehn is writing a thesis on the muon-jet trigger data.

Preliminary results on all these topics have been presented at several conferences and

publications are planned during 1994.

During 1991-1994 we continued to develop our silicon detector facility on campus

with major funding from the University. Planning for a silicon tracker for the D0 detector

upgrade was initiated jointly by Fermilab, LBL and UC Riverside during this time. UCR

has taken the lead in many aspects of design, prototyping and project management. In

particular J. Ellison, A. Heinson and C. Boswell have been developing the novel double-

sided wedge detectors for the forward direction. A. Heinson gave the invited presentation

on the D0 Silicon Tracker Upgrade at the 1992 DPF meeting and J. Ellison was invited to

talk on the wedge detectors at the International Symposium on Semiconductor Tracking at

Hiroshima, Japan in May 1993.

During this contract period a major effort was expended on the design of a silicon

tracker for the planned SDC experiment at SSC. Our group concentrated on three areas:
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(a) radiation damage studies, (b) design of an automated laser module tester and (c) wedge

detector R&D for the forward silicon disks. In spite of the demise of the SSC this effort

has not been wasted. The results obtained have direct relevance for the D0 upgrade plans

and for vertex detector design for the LHC at CERN. We are proceeding with construction

of the automated laser tester which will be used in the construction of the D0 silicon

tracker.

J. Ellison joined our group as assistant professor in July 1992 and was named a DOE

junior investigator in Spring 1993. Three students received their Ph. Ds during the contract

period. Nine undergraduates worked in the silicon detector laboratory, of whom six went

on to become graduate students in experimental particle physics.

During the 1991-1994 contract period members of Task Al published 28 papers in

refereed journals and conference proceedings and gave 31 invited talks at conferences,

workshops, national laboratories and universities.



Task A2 Progress Report

The contract period from February 1, 1991 to January 31, 1994 has been a very
exciting and productive period for our research program. For our major project OPAL
we have recorded and analyzed over one million decays of the Z° boson. We began
participating in the RD5 experiment at the CERN SPS to study muon tracking in high
energy collisions. The Compact Muon Solenoid (CMS) Collaboration, of which we
are a charter member, received approval from the CERN Research Board to proceed
to the Technical Proposal. The LSND experiment at LAMPF recorded physics data
in the fall of 1993 and expects to report analysis results at upcoming conferences.

Our group participated in the construction of the OPAL hadron calorimeter which,
with the rest of the OPAL detector, has been in operation since the summer of 1989.
During the past three years we have maintained an active improvement program to
increase monitoring capabilities and achieve more stable running conditions and to
reduce the deadtime of the readout electronics to cope with the increased luminosity
at LEP. Additional improvements will be carried out during the commissioning and
running of LEP200.

OPAL was the first LEP detector to record a hadronic Z° decay, on August 13,
1989, one month after LEP was commissioned. Over the past three years the lumi-
nosity has increased steadily, and by the end of 1993 OPAL had accumulated over
two million events. During this period OPAL has published 70 papers, on many of
which members of our group have been the principal authors. Among these we can
mention the search for heavy leptons and SUSY particles, a precise determination
of the number of generations by neutrino counting, the study of lepton flavor viola-
tion, measurements of tau decays and polarization, observation of the string effect in
hadronization, and the study of quark and gluon fragmentation.

In January 1991 we began working on the RD5 experiment at the CERN SPS.
This experiment, part of the LHC R&D program, is designed to study a number of
questions related to muon tracking and triggering at the high energy hadron collider.
In particular we are interested in determining the rate of muons from hadron decays
and punchthrough, the efficiency of triggering using transverse momentum cuts, and
the precision in the reconstruction of muon momentum that can be achieved in order
to identify Higgs boson signatures. The experiment has already been very successful
in addressing these questions and also in providing a test bed for developing new
detector technology. Results from the 1991/1992 beam tests have been published.

One of the most important questions to be answered in the next decade is the
origin of electroweak symmetry breaking. Within the framework of the Standard
Model, spontaneous symmetry breaking through the Higgs mechanism leads to the
existence of the scalar Higgs boson. It is anticipated that with LEP200 we will be
able to reach a mass limit of about 90 GeV for the scalar Higgs. To go beyond this



limit will require much higher energies which will only be achieved at CERN's Large
Hadron Collider (LHC). As part of our continuing effort in the systematic study
of the Standard Model, we have joined the international Compact Muon Solenoid
Collaboration in proposing the construction of a general purpose detector for LHC.
The CERN Research Board has approved CMS, along with a complementary detector
ATLAS, to proceed to the Technical Proposal phase.

The Large Scintillation Neutrino Detector (LSND or El 173) at the Los Alamos
Meson Physics Facility was completed in the summer of 1993 and began taking data
in July. There will be additional runs in 1994 and 1995. The primary goal of the
program is the search for neutrino oscillations (v^ —*• ve and VM —* Fe) to 0.02 eV2 in
mass difference and 2 x 10~4 in mixing angle. The UC Riverside group concentrated
during construction on data acquisition and now has primary responsibility for offline
software and data processing. Two students are working towards their theses on
vti —*• ve oscillations and up elastic scattering.

During the 1991-1994 contract period, members of Task A2 published 100 papers
in refereed journals and conference proceedings and gave 67 invited talks at interna-
tional conferences, national laboratories, and universities.



TASK B - FINAL PROGRESS REPORT

In the three-year period (1991 -1994) covered by the ending contract, the theory task

(Task B) completed a number of projects, resulting in over 40 publications in refereed

journals and conference proceedings. The main emphasis of the research is on a better

understanding of the fundamental interactions of quarks and leptons, and the possibility of

physics beyond the standard model. Currently, work is continuing in the area of

supersymmetry, effective field theory, neutrino physics, and conservation laws. This research

goes on without interruption as DOE replaces this contract with a grant.


