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Participation in Conferences

Summer Institute on Particle Physics, 1975, Stanford, California, July 21-31, 1975.

Summer Institute on Particle Physics, 1976, Stanford, California, August 2-13, 1976.

Summer Institute on Particle Physics, 1977, Stanford, California, July 11-22, 1977.

1978 Annual Meeting of the American Physical Society, San Francisco, California, January 23-26, 1978.

Spring Meeting of the American Physical Society, Washington, D.C., April 24-27, 1978.

Summer Institute on Particle Physics, 1978, Stanford, California, July 10-21, 1978.

1979 International Symposium on Lepton and Photon Interactions at High Energies, Batavia, Illinois, August
23-29, 1979.

NATO Advanced Study Institute on Techniques and Concepts of High Energy Physics, St. Croix, Virgin
Islands, July 2-13, 1980.

20th International Conference of High Energy Physics, Madison, Wisconsin, July 17-23, 1980.

International Conference of Neutrino Physics and Astrophysics, Wailea, Hawaii, July 1-8, 1981.

Summer Institute on Particle Physics, 1981, Stanford, California, July 27- August 7, 1981.

International Conference of Neutrino Physics and Astrophysics, Balatonfűred, Hungary, June 14-19, 1982.

Europhysics Study Conference on Electroweak Effects at High Energies, Erice, Italy, February 1-12, 1983.

4th U.S. Summer School on High-Energy Particle Accelerators, Batavia, Illinois, August 13-24, 1984.

First Workshop on Antimatter Physics at Low Energy, Batavia, Illinois, April 10-12, 1986.

23rd International Conference of High Energy Physics, Berkeley, California, July 16-23, 1986.

Conference on Physics at Fermilab in the 1990’s, Breckenridge, Colorado, August 15-24, 1989.

First Biennial Conference on Low Energy Antiproton Physics (LEAP 90), Stockholm, Sweden, July 2-6 1990.

Joint 1991 International Symposium on Lepton and Photon Interactions at High Energies and Europhysics
Conference on High Energy Physics, Geneva, Switzerland, July 25 - August 1, 1991.

1992 Joint April Meeting of the American Physical Society and the American Association of Physics Teachers,
Washington, D.C., April 20-24, 1992.

1992 Spring Meeting of the Ohio Section of the American Physical Society, Cincinnati, Ohio, May 8-9, 1992.

Summer Institute on Particle Physics, 1992, Stanford, California, July 13-24, 1992.

26th International Conference on High Energy Physics, Dallas, Texas, August 6-12, 1992.

7th Meeting of the American Physical Society’s Division of Particles and Fields, Batavia, Illinois, November
10-14, 1992.

3rd NESTOR International Workshop, Pylos, Greece, October 19-21, 1993.

4th International Conference on Advanced Technology and Particle Physics, Como, Italy, October 3-7, 1994.

Workshop on Physics with e+e− Linear Colliders, Gran Sasso, Italy. May 29 - June 3, 1995.



4th International Workshop on Vertex Detectors Vertex 95, En Gedi, Israel, June 11-16, 1995.

5th International Workshop on B-Physics at Hadron Machines Beauty 97, Los Angeles, California, October
13-17, 1997.

IEEE Nuclear Science Symposium, Toronto, Canada, November 8-14, 1998.

30th International Conference on High Energy Physics, Osaka, Japan, August 25 - September 7, 2002.

Annual Meeting of the Hellenic Society for the Study of High Energy Physics, Patras, Greece, April 25-27,
2002.

2002 European School of High-Energy Physics (formerly the CERN-JINR School of Physics), Pylos, Greece,
August 25 - 7 September 7 ,2002 (attended as discussion leader).

2003 International Symposium on Lepton and Photon Interactions at High Energies, Batavia, Illinois, August
11-16, 2003.

19th International Workshop on Weak Interactions and Neutrinos October, WIN’03, Lake Geneva, Wiscon-
sin, October 6-11, 2003.

Conference on Recent Advances in Particle and Astroparticle Physics, Chios, Greece, 1-4 April 2004.

XIII International Symposium on Very High Energy Cosmic Ray Interactions, XIII ISVHECR, Pylos, Greece,
6-12 September 2004.

7th International Workshop on Neutrino Factories and Superbeams, Nufact05, Frascati (Rome), Italy, 21-26
June 2005.

Talks

April 24, 1978 at the 1978 Spring Meeting of the APS in Washington, D.C. . Contributed paper on Char-
acteristics of D Meson Production in e+e− Annihilation.

May 2, 1978 at Harvard University, Cambridge, Massachusetts. Physics Department seminar on Recent
Results from SPEAR.

May 5, 1978 at the Fermi National Accelerator Laboratory, Batavia, Illinois. Joint Experimental - Theoretical
Physics Seminar (’Wine and Cheese’) on Recent Results from SPEAR.

October 11, 1978 at Athens University, Athens, Greece. Physics Department seminar on Recent Results from
SPEAR.

August 7, 1981 at the Stanford Linear Accelerator Center, Stanford, California. Invited talk at the 1981
Summer Institute on Particle Physics on Recent Results on Total Neutrino and Antineutrino Cross Sections
by the CFRR Collaboration.

June 25, 1982 at the Laboratoire d’Annecy-le-Vieux de Physique des Particules, Annecy-le-Vieux, France.
Colloquium on Recent Results on Neutrino Cross Section and Nucleon Structure Functions by the CFRR
Collaboration.

November 10, 1982 at the University of Chicago, Chicago, Illinois. High Energy Physics Seminar on Nucleon
Structure Function Measurements from the CFRR Neutrino Experiment.

November 12, 1982 at the Fermi National Accelerator Laboratory, Batavia, Illinois. Joint Experimental-
Theoretical Physics Seminar (’Wine and Cheese’) on Results from E616: Neutrino Cross Sections and Nu-
cleon Structure Functions.



February 2, 1983 at the Ettore Majorana Centre for Scientific Culture, Erice, Italy. Invited talk at the Euro-
physics Study Conference on Electroweak Effects at High Energies on Measurement of sin2θw in Semileptonic
νFe and νFe Interactions.

April 8, 1985 at Northwestern University, Evanston, Illinois. High Energy Physics Seminar on The Fermilab
Antiproton Source.

December 11, 1985 at the University of Wisconsin, Madison, Wisconsin. Accelerator Physics Seminar on
Diagnostic Instrumentation for the Fermilab Antiproton Source.

April 10, 1986 at the Fermi National Accelerator Laboratory, Batavia, Illinois. Invited talk at the First
Workshop on Antimatter Physics at Low Energy on The Fermilab Antiproton Source : Prospects for pp
Experiments.

April 14, 1986 at Northwestern University, Evanston, Illinois. Physics Department Colloquium on The
Fermilab Antiproton Source and its use in the Study of Charmonium.

November 16, 1989 at the University of Cininnatti, Ohio. Physics Department Colloquium on The Fermilab
Antiproton Source.

July 5, 1990 at the First Biennial Conference on Low Energy Antiproton Physics (LEAP 90), in Stockholm,
Sweden. Invited Talk on Low and Medium Energy Antiproton Facilities in the USA.

April 7, 1992 at the Massachusetts Institute of Technology, Nuclear and Particle Physics Departmental
Colloquium on Study of Charmonium States produced in pp̄ Annihilation.

April 21, 1992 at the 1992 Joint Meeting of the American Physical Society and the American Association of
Physics Teachers in Washington, D.C. Invited talk on Formation of Charmonium states in pp̄ Annihilation.

May 9, 1992 at the 1992 Spring Meeting of the Ohio Section of the American Physical Society in Cincinnati,
Ohio. Invited talk on New Results in Charmonium Physics.

July 18, 1992 at the Stanford Linear Accelerator Center, Stanford, California. Invited talk at the 1992
Summer Institute on Particle Physics on Precision Charmonium Spectroscopy at Fermilab Antiproton Accu-
mulator.

December 3, 1992 at Syracuse University, New York. Physics Department Colloquium on Antiprotons at
Fermilab, but not at the Tevatron!.

April 2, 1993 at Northern Illinois University, DeKalb, Illinois. Physics Department Colloquium on Antipro-
tons at Fermilab, but not at the Tevatron!.

October 20, 1993 at Pylos, Greece. Invited talk at the 3rd NESTOR Workshop on Overview of the Fermilab
Long Baseline Neutrino Experimental Program.

April 11, 1994 at the University of Illinois, Urbana, Illinois. High Energy Physics Departmental Seminar on
Precision Charmonium Spectroscopy with pp Annihilations at the Fermilab Antiproton Accumulator.

October 19, 1994 at the University of Crete, Heraklion, Crete, Greece. Physics Department Colloquium on
Charmonium Formation in pp Annihilations at the Fermilab Antiproton Accumulator.

June 12, 1995 at the 4th International Workshop on Vertex Detectors Vertex 95, En Gedi, Israel, June 11-16,
1995, on The Silicon Vertex Detector for the DØ Upgrade.

April 13, 1996 presentation to the Fermilab Program Advisory Committtee on Possibilities for Low Energy
p Physics at Fermilab.

October 15, 1997 at the 5th International Workshop on B-Physics at Hadron Machines Beauty 97, Los
Angeles, California, October 13-17, 1997, on The Silicon Vertex Detector for the DØ Upgrade.



August 27, 2000 at the International Conference on High Energy Physics, Osaka, Japan, on The Silicon
Vertex Detector for the DØ Upgrade.

April 26, 2002 invited talk at the Annual Meeting of the Hellenic Society for the Study of High Energy
Physics, Patras, Greece, on Physics at the Tevatron Collider, Status and Future Prospects.

August 25 to September 7, 2002. Discussion leader at 2002 European School of High-Energy Physics (for-
merly the CERN-JINR School of Physics), Pylos, Greece.

8 October 2003. Invited talk at the 19th International Workshop on Weak Interactions and Neutrinos
October, WIN’03, Lake Geneva, Wisconsin, on B-physics results from the CDF and DØ Collaborations
(excluding lifetime measurements).

1 April 2004. Invited talk at the Conference on Recent Advances in Particle and Astroparticle Physics,
Chios, Greece, on Tevatron Run II, Status and Recent Results.

10 September 2004. Invited talk at the XIII International Symposium on Very High Energy Cosmic Ray
Interactions, (XIII ISVHECR), Pylos, Greece, on Tevatron Results.



Research Experience1

During my last year as an undergraduate I worked with the medium-energy
electron scattering group at M.I.T. . There I participated in the construction
of the 600 MeV Bates Electron Linac. In particular, I worked on the magnetic
field mapping of the beam switchyard magnets, and I constructed and tested
a plastic scintillator hodoscope to be used as the focal plane detector of the
spectrometer of the linac.

For the last three year of my graduate studies I worked with the ex-
perimental group E at the Stanford Linear Accelerator Center, under the
supervision of Prof. Martin L. Perl. My experience there included work
on the Mark I magnetic detector at SPEAR (Expt. SP-17) as well as work
with the Lead-Glass Wall addition to the Mark I (Expt. SP-26). My major
contributions to the experiment were :

I participated in the building, testing, and operation of the magnetostric-
tive readout wire spark chambers of the Lead-Glass Wall.

I built and tested a modular CAMAC system used in the monitoring of
the high voltage of the 320 phototubes of the Lead-Glass Wall.

I made significant contributions to the software and interfacing to the on-
line Sigma-5 computer (including interfacing to CAMAC, data acqui-
sition, and on-line monitoring of the experiment).

I supervised the off-line data processing on the SLAC IBM 370 system,
which included minor alterations to the code used for pattern recogni-
tion and track fitting.

Even though my first work[1] at SLAC was on topics related to the
search for (the as of then undiscovered) heavy lepton, my interest turned
to the study of charmed meson production in e+e− annihilation. Thus my
thesis[46] was on the general characteristics and dynamics of D meson pro-
duction in e+e− collisions. In particular, I studied the inclusive production of
D mesons[43][45]. This work included the discovery[27] of the ψ′′(3772), the

1References to specific items from my publications list implies that I was a
major contributor in the work described in that publication.
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investigation of its properties, the measurement of the cross section for the
reaction e+e−→ D+anything, and the measurement of the momentum spec-
trum of D’s produced at the highest energies attainable at SPEAR (Ec.m.= 7
GeV/c2). This last measurement allowed for a glimpse of the charmed quark
fragmentation function.

After receiving my doctorate I joined Fermilab as a research associate,
a position which I occupied for four years. My immediate supervisors at
Fermilab during that time were Drs. Drasko Jovanovich, and H. Eugene Fisk.
During that time I was associated with Experiments E616, E595, E701, and
E744 .

Experiments E616, E701, and E744 were a programmatic series of runs by
a Columbia, Chicago, Caltech, Fermilab, Rochester, and Rockefeller collab-
oration studying neutrino-nucleon scattering; the senior scientist was Prof.
Frank Sciulli. The objectives of that effort were:

an accurate measurement (better than 5%) of the total cross section,

the determination of the nucleon structure functions,

the study of neutral currents and a measurement of sin2 θw,

the study of dimuons produced in neutrino interactions,

the study of possible neutrino oscillations.

Experiment E616 used the Lab E detector, a large iron-scintillator calori-
metric target followed by an iron toroid magnetic spectrometer. We collected
more than 150,000 events during the 1979-80 run with the dichromatic (nar-
row band) neutrino beam. Results on total cross sections, neutral currents,
structure functions, and on dimuon production have been reported. One of
the most significant result of E616 has been the measurement of cross sections
for charged current neutrino-nucleon interactions[53][55][68] that are higher
than the ones measured in earlier experiments. Subsequent re-measurements
by our rival European experiment have strikingly confirmed our results.

Besides helping run the experiment, my major contributions and respon-
sibilities in E616 were :
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The upkeep and upgrading of the spark chamber system, consisting of 60
3m×3m chambers. The upgrading of this system allowed it to operate
efficiently at a rate of 50 Hz.

The initial data reduction and data manipulation.

The construction, maintenance, and calibration of many devices[59] used
in monitoring the secondary particle flux in the decay region of Fer-
milab’s dichromatic neutrino beam. These devices (which included a
Cherenkov counter[54], beam current transformers, ionization cham-
bers, a resonant RF cavity, and segmented ion chambers) were essen-
tial to the success of the experiment, since they allowed us to infer the
neutrino flux at our detector and determine the absolute value of the
cross section. The calibration of the ion chambers and the RF cavity
involved setting up what would best be described as three small experi-
ments in both the test beam at Fermilab, and in the primary extracted
proton beam[53]. This effort, which I orchestrated and to a large extent
designed, took more than three months and involved 3-4 physicists and
graduate students.

The study of multimuon production. I initiated this effort and the initial
selection of dimuon candidates was performed by Dr. Fukushima and
myself. This data sample, combined with the data of E701 has been
analyzed and was the thesis topic of one of the graduate students in the
experiment. Results from this analysis[63] included the determination
of the strange quark content of the nucleon ( κ = 2s/(u + d) = 0.52±
0.17), and the observation of a puzzling signal of same sign dimuons
( 7 ± 5 events over background), which has not been confirmed by
subsequent experiments.

The study of neutral current interactions. Together with a few physicists
from the U. of Chicago we picked up this orphan piece of analysis. This
work[56][61][67], which was the thesis topic of P. Reutens, lead to an
accurate measurement of sin2 θw = 0.242± 0.015.

Experiment E701 had as its objective the investigation of neutrino oscilla-
tions through the use of two detectors placed at different locations along the
narrow band neutrino beam (the original Lab E apparatus, located 1100m
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downstream of the decay region, and a similar smaller apparatus located
350m upstream of Lab E).

The ratio of the neutrino cross sections measured in the two detectors
as a function of neutrino energy ( 30 < Eν < 230 GeV) was used to search
for oscillatory behaviour. Since this ratio is largely free of systematic errors,
we were sensitive to neutrino oscillations with 30 < ∆m2 < 1000eV 2/c4 and
sin2 (2θ) > 0.02− 0.40. No oscillations were observed[60].

Experiment E701 also accumulated a large amount of data that were used
to perform the same kind of analysis as for E616; this work included a new
measurement of the neutrino nucleon cross section[68].

Experiment E744 was the first neutrino scattering experiment to take
data in the higher energy regime allowed in the Tevatron. The apparatus was
upgraded by replacing the spark chambers with 160 planes of 3m× 3m drift
chambers. This upgrade was motivated primarily by the need to decrease the
dead-time; with the drift chambers up to 30 events in 1 ms can be recorded.
Data using the quad triplet neutrino beam were taken in the summer of 1985,
some 1.7 million charged current events have been analyzed. Even though I
contributed significantly to the design, construction, and testing of the drift
chambers, due to other obligations I did not participate in the analysis of
E744 data.

Experiment E595 was a Caltech, Fermilab, Rochester, and Stanford col-
laboration; the spokesman was Prof. Arie Bodek. This experiment was
essentially a beam-dump experiment. We studied the production of prompt
muons in hadronic interactions with the Lab E apparatus augmented by
a variable density target calorimeter. An earlier phase of this experiment
established the existence of a prompt muon signal in p Fe interactions by
extrapolating the observed muon production off finite density targets to one
of infinite density. The observed signal was at a level expected from the
production of charmed particles (≈ 15µb). Experiment E595 extended the
measurements to a lower pT region and to π−-Fe interactions. Even though I
was interested in the physics of this experiment, due to my commitments to
experiment E616 I did not contribute significantly to the analysis effort. My
major contribution was in the running of the experiment and in the (previ-
ously mentioned) upgrade of the spark chamber system that enabled E595
to significantly decrease its dead time.
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For the years 1985-1990 I was associated with the Tevatron I section at
Fermilab. This section, headed by Dr. John Peoples, Jr., was the group that
designed, built, and commissioned the Fermilab Antiproton Source. Since
I joined this group after the antiproton source had been largely designed,
my major contribution was in the design and construction of diagnostic
instrumentation[72]. This included devices for the two storage rings that
comprise the Antiproton Source (e.g. a ‘D.C.’ current transformer based on
a magnetic modulator[93], transverse and longitudinal Schottky pickups, a
beam loss monitoring system), as well as the various beamlines in the source.
In the process, much to my delight, I had to learn the intricacies of strong-
focusing circular accelerators and of stochastic cooling[75]. I find it gratifying
that these instruments are still in daily use measuring the beam intensity of
the accumulated antiproton beam, its longitudinal (energy) profile, its beta-
tron tunes, and the beam transfer efficiency.

As an outcome of this accelerator related work, I became one of the
proponents[71] of E760, an experiment at Fermilab that was approved in De-
cember 1985. This experiment was a collaborative effort of physicists from
Fermilab, Ferrara, Genova, Irvine, Northwestern, Penn State and Torino. We
used a hydrogen gas jet as an internal target in the Fermilab Antiproton Ac-
cumulator Ring. We studied pp interactions with Ec.m. ≈ 2− 4GeV/c2. Our
objective was to study the charmonium states produced, identified through
their very characteristic electromagnetic decays into a high mass e+e− pair
or a high mass γγ pair. This allowed the study of charmonium even in the
presence of a hadronic background of ∼ 70 mbarn which is at least four orders
of magnitude larger than the rate for charmonium production.

E760 combined the best features of accelerator physics and experimental
physics. The continuously stochastically cooled beam of antiprotons had an
extremely narrow momentum spread (dp/p ∼ 0.01%) which implied a center-
of-mass energy resolution of 160 keV/c2 ! In addition the beam energy could
be controlled in a very precise manner. As a result, we were able to measure
with excellent accuracy the widths and masses of the χc1, χc2 states[76] [77],
to directly measure (i.e. a measurement based on the line shape) the width
of the J/ψ and ψ′ states[80], and to measure the mass of the J/ψ. Branching
ratios for these states to decay inclusively into J/ψ, as well as branching
ratios to pp have also been reported. Additionally, we reported the first
measurement of the proton electromagnetic form factor for large time-like
momentum transfers[78].
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A notable goal of E760 was the search for the ‘missing’ hc[1
1P1] state of

charmonium[79]. We reported an observation for that state that has since
not been confirmed in the mode we searched for it (J/ψπ0). Definite obser-
vations of this state in other modes have been recently reported by E835,
the continuation of E760 (Andreotti et al., Phys. Rev. D72,032001,(2005)),
and the CLEO group (Rubin et al., hep-ex/05080307 (2005)). As a result
now the spectrum of charmonium is better known than the spectrum of
positronium(!), and the fact that the mass of this state lies very close to
the center-of-gravity mass for the χc states shows that simple single gluon
exchange can describe the spectrum of charmonium, as expected by QCD. In
addition E760 measured the γγ decay of the χc2, and the ηc, and has reported
measurements of light quark resonances produced in pp annihilation.

The precision results obtained in E760 constitute a stringent and signifi-
cant test of QCD. It is no accident that what is probably the best determi-
nation of αs, the strong coupling constant, is extracted from Lattice QCD
calculations using our charmonium masses as input data (see El-Khadra et
al., Phys. Rev. Lett. 69, 729 (1992)).

I took a leadership role in E760. I was involved in the analysis of the
results mentioned above, but more importantly I was involved in all aspects
of the experiment from the first day. I wrote a good part of the proposal
to the Program Advisory Committee at Fermilab. I was one of the design-
ers and the physicist in charge of building the E760 central electromagnetic
calorimeter[85]. This was a a large cylindrical array of some 1280 lead glass
blocks, used in detecting high energy electrons and photons, and cost in ex-
cess of 1, 500, 000 $; I was involved in the procuring of the glass, supervised
its machining, its testing, specified the electronics used in its readout, and
directed its construction. In this capacity I had to work with two engineers,
four technicians, two physicists, and four graduate students. Further down
the line, I was instrumental in running the Antiproton Source for E760 and
devising techniques used in measuring its energy[75]. I also directed the
installation of the gas jet apparatus used as the target; this was a system
comprising of 13 turbomolecular pumps and their ancillary equipment.

As a result of my intimate involvement with E760 and the Antiproton
Source I was invited to present our results to various conferences[86], to lead
study groups on antiproton physics[73] [74], and was delegated to be the Fer-
milab representative the PSSC (Proton Synchrotron Scientific Committee)
of CERN at its long range planning meeting of September 12-16, 1990 at
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Cogne, Italy. In addition, together with Prof. Cester of the University of
Torino, we were asked to contribute a review[88] on Charmonium Formation
in pp Annihilations for the 1994 volume of the Annual Review of Nuclear and
Particle Physics.

In 1991 I proposed, together with Dr. Hsueh, an experiment[92] to search
for CP violation in the decays of ΛΛ pairs produced in pp annihilations.
Consideration of this experiment, which is very demanding since it needs 109

hyperon pairs to achieve its sensitivity goal, and will probably need a small
dedicated storage ring, was indefinitely postponed given its relatively high
cost and is now dormant.

For the period 1993-2004 I was associated with the DØ experiment at
Fermilab. This experiment studies high energy pp collisions at Ec.m. ≈ 2 TeV.
I joined the Upgrade effort of DØ[111][167], which involved the addition of
a magnetic tracker to the existing excellent calorimetric detector of DØ.
The most important part of this new tracker was the Silicon Microvertex
Tracker (SMT), which measures tracks with a resolution of ∼ 20µm and
allows secondary vertex reconstruction with a similar resolution. The total
system consists of some 600 silicon strip detectors with some 792576 channels.
Roughly half of these silicon strip detectors are double-sided ones. Special
integrated circuit amplifier/digitizer chips, the so called SVX2 chip, (each
reading 128 channels) are used for readout and digitization.

I was involved in the design of the detector and was originally assigned
the task of the mechanical integration of the system. This was a formidable
task indeed, since the alignment requirements for this meter long device
are in the tens of microns. In this capacity I had to become familiar not
only with silicon detector technology, but also with precision machining,
temperature compensated materials, precision aligning, manipulating, and
measuring equipment (e.g. co-ordinate measuring machines, x-y-z moving
tables, microscopes, probing stations). I had to specify and procure such
equipment, and to instrument a test station. In this work I designed and
implemented a test system for strip detectors using fiber optics and a pulsed
infrared laser[94].

As time progressed, we identified the SVX2 as a particularly capricious
piece of electronics - it was prone to failure, had extremely tight operating
margins, and on occasion exhibited pathological behavior. Given this and
the complexity of the readout system I argued for and finally carried out an
extensive test of the whole system. This so called ‘10% test’ in reality involved
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more like 20% of the final system and exercised not only the electronics, but
also the mechanical and thermal components of the final setup and significant
aspects of the DØ data acquisition system. It is acknowledged within the
SMT group that this test, which occupied besides myself a post-doc and a
graduate student for a full year, was a crucial step that assured the successful
operation of the complete device[137].

I led the effort of commissioning and operating the SMT for two years and
I was heavily involved with it as an eminence grise ever since it was installed
(in 1999), to the detriment of any major physics analysis work. During this
period we have discovered that a significant portion (≈ 15%) of the SVX2
chips have failed for reasons that have been very hard to identify.

These failures, together with the need for better efficiency for b-tagging,
and larger data acquisition bandwidth moved us to propose an upgraded
SMT[154] for the next run of the Tevatron, the RunIIb period. The new
SMT would have beeen read out by a new generation of readout chip, the
SVX4, which is built in a much more robust fashion than the SVX2. I was
heavily involved in the specification, design, and testing of this new chip.
In this I worked together with two graduate students and two post-docs.
The operation of the chip proved almost flawless and the upgraded SMT
was moving along at a good clip, when in a completely bizarre fashion the
previous Fermilab Director cancelled this part of the upgrade for apparently
no good reason.

For two years I served as the Deputy Group Leader of the Silicon Detec-
tor Center at Fermilab, the organization charged with bringing together the
required resources to build the silicon vertex detectors for CDF, DØ, BTev
(the B physics experiment at the Tevatron), and the US portion of the CMS
silicon tracker. In this capacity I have supervised 36 technicians, four engi-
neers, and six draftsmen; I was actively involved in the budgeting process for
the Center, which during these years had an annual capital equipment bud-
get of approximately $300,000 and an annual operating budget (excluding
salaries) of $250,000.

The SMT is now successfully used to tag B particles and early results on
B-production and lifetimes are being reported at conferences. I have been
involved with this phase of the DØ analysis[180] and I was invited to give
a summary talk on b-physics at the Tevatron at a conference (WIN’03).
DØ now looks forward to the detailed study of the decays of the B hadrons
which will allow for another way to probe the mysterious phenomenon of CP
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violation.
I was also involved in the work of the QCD group looking into the pro-

duction of jets with large rapidity gaps[118] at DØ. This process allows for
the study of the exchange of a color-singlet object between the two interact-
ing particles (pp). In the limit of low momentum transfer (i.e. in diffrac-
tive processes) the exchanged object is the so-called ’Pomeron’, an elusive
quasi-particle that models the exchange of a whole series of soft particles.
Such a study may provide the best path towards exploring the nature of the
Pomeron.

This last involvement has led me to become in December 2001 the ‘god-
parent’ of the Forward Proton ID group. In this capacity I served as the
internal referee for the analysis of the data coming out of the Forward Pro-
ton Detector - a set of hodoscopes inside that can come very close to the
beam axis (using the so called ‘Roman Pots’) and measure protons scattered
with very small momentum transfer.

The cancellation of the DØ Run IIb silicon upgrade affected me seriously,
and I started looking for alternative avenues of research. As of early 2005
I have switched my research interest to neutrino physics and the study of
neutrino oscillations. As mentioned earlier I have participated in the early
1980’s in a neutrino oscillation experiment, but at that time I must say I
did not believe that neutrinos had mass - a belief based on the fact that a
massless fermion provides some kind of a rationale for a parity non-symmetric
world. It was that belief, my disillusionment with the engineering style of
neutrino physics during the intervening years, and my deep involvement with
the accelerator and the Fermilab Antiproton Source that drove me away from
the study of these light fermions.

The renaissance of neutrino physics - heralded by the Kamiokande dis-
coveries - has reignited my interest in that field and I have been following it
with quite some interest. As a result I was one of the group that proposed a
massive detector for Fermilab’s off-axis neutrino beam [189], a detector based
on a large Liquid Argon Time Projection Chamber with a target mass in the
range of 15 to 50 ktons.

This proposal has been met with some enthusiasm and encouragement
from Ferilab’s management. I am now a leading member of a small group
of physicists from the Laboratory and from the university community that
are designing such a detector and charting out a plan for research and devel-
opment for this new detector breed. We are requesting R&D funds of 5M$
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over the next four years to be followed by an 100M$+ construction program
for the final large detector. We are submitting a document[190] arguing for
such a program to the recently established U.S. NuSAG panel (Neutrino Sci-
ence Assessment Group) that will advise the U.S. funding agencies on such
matters.

Distinction

For the period of 1982-1985 I was appointed as the third R.R. Wilson Re-
search Fellow at Fermilab. This is the highest distinction that the Laboratory
can bestow to a young scientist.

Teaching Experience

I was a teaching assistant for three academic years. During my Junior year
at M.I.T. I taught the self-paced version of the sophomore course in quan-
tum mechanics. During my first two years at Stanford I taught laboratory
and discussion sections in the sophomore level courses in mechanics, electro-
magnetism, and thermal physics. I was also a grader for problems for the
graduate course in statistical mechanics at Stanford.

For the period of August 25 to September 7, 2002 I served as a discussion
leader for graduate students at 2002 European School of High-Energy Physics
(formerly the CERN-JINR School of Physics).

Other Activities

During the year 1980-1981 I was the chairman of the Fermilab Physics Col-
loquium Committee. I take pride in the fact that the colloquia for that year
were one of the better series we have had.
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