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Chapter Thirteen

New High Energy Theory Center
Allen Robbins (1979-1995)

Rutgers University

In the spring of 1982, President Bloustein appalrd new exec-
utive vice-president, T. Alexander Pond. This apment was destined
to have an enormous impact on the University asiaey and the Physics
Department in particular. Because of his backgdaarphysics, Pond was
given a tenured appointment as Professor of Physkds received his
Ph.D. degree from Princeton in 1953 where he choig positron exper-
iments. Following his degree, Pond served for ywars as Instructor at
Princeton, and then went to Washington Universgt, Louis for nine
years. In 1962 he went to SUNY Stony Brook, whHexavas Chairman of
the Department of Physics (1962-68) and played @mmale in building
the department there. He was then Executive Viesiffent at Stony
Brook (1968-80). At Rutgers he became ExecutiveeMresident and
Chief Academic Officer (1982-91).

A major thrust in the development of academic sridntific facil-
ities in the State began shortly after the appoaminof Alec Pond as
Executive Vice-President in 1982. The result woodda significant en-
hancement of academic programs at Rutgers, esyani#the sciences. In
particular there would be a 50% increase in the sfzhe Physics Depart-
ment, and the addition of distinguished faculty rhers who would dra-
matically enhance the reputation of the Department.

In 1982, Governor Thomas Kean established a Cosomson
Science and Technology for the State of New Jergggsident Bloustein
was a member of that Commission. In December 18&3Commission
issued its report recognizing the vital role Newség had played and
would continue to play in technological innovatioffhe report pointed
out that no other state had more scientists antheexs per capita than
New Jersey. In the fields such as pharmaceutieald electronics,
expenditures for research and development in Neseyavere the highest
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in the nation. New Jersey's colleges and univesstionstituted a valuable
resource. The Commission recommended investmendgas, enterprise,
and people in specific areas: biotechnology; hamadind toxic substance
management; materials science; food technology; t@ematics, the
convergence of computer and communications teclgresdo

In November 1983, President Bloustein convenedmnaittee of
39 distinguished citizens to study the future ficiag of the University.
The report, issued the following year, pointed thatt Rutgers was poised
on the threshold of a new level of national didimt. The report gave a
list of public universities, ranked by the numbdrpoograms with high
faculty quality ratings. In this list Rutgers rak eleventh, behind
Berkeley, UCLA, lllinois, Michigan, Wisconsin, Texa Washington,
Minnesota, UNC, and Indiana. The report suggetstatiRutgers was in a
position to make significant contributions to theoeomic, cultural, and
social prosperity of New Jersey. It urged a brbaded partnership
between New Jersey and the State University, atithed the needs and
strategies of the University in some detail.

In his 1984 Annual Message to the New Jersey Stdeslature,
Governor Kean announced that there should be goaetwership between
the twin missions of higher education and econodegelopment. In
November 1986, he stated that he could not thinkrof better way to
invest business dollars and bring back a return thaducation, and that
in education he couldn't think of a better invesimé¢han Rutgers
University. Governor Kean spearheaded a movementetonomic
development in the State, and Rutgers was reathktbadvantage of that
movement.

In November 1984, the voters of New Jersey approxe$90
million Jobs, Science and Technology bond issu@rtivide funds for
capital construction of research facilities at awhed technology centers
around the State. This bond issue provided tmeustis for the develop-
ment of a number of technology centers at Rutgers.

By December 1986, there had been substantial ggegon the
implementation of the University's Financial Stggtefor Academic
Distinction. The University had added to its faguinore than a dozen
scholars of national and international reputatisnpart of a program to
recruit world-class scholars. These new appointmeércluded Herbert
Freeman, an international authority on computemplges and image
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processing, Joachim Messing, a leading molecularetggst, David
Levering Lewis, a noted biographer of Martin Luti€@ng, Jr., Aaron
Shatkin, a cell biologist who was a member of treidhal Academy of
Sciences, and George Sigel, Jr., former directofilmr optic related
research for the Naval Research Laboratory. Initiadd the Henry
Rutgers Research Fellows program provided suppaort thirty-nine
promising young scholars in launching their reseapcojects at the
beginning of their careers.

One of the recommendations of the Future Finan€ogimittee
was the bold proposal that the University use wsding capacity for
building academic facilities. Previously the Unisigy had only borrowed
money to finance buildings such as dormitories dimihg halls, which
generated income that could be used to pay offodwes. The new finan-
cing strategy was approved by an act of the Statgslature in 1985-86.
The first $10 million of general obligation bondssvissued in 1986 to
finance Rutgers share of the construction costh@fNew Jersey Center
for Advanced Biotechnology and Medicine, a jointojpct with the
University of Medicine an Dentistry of New JerseydaRobert Wood
Johnson Medical School.

The University planned to issue $88 million in bsnd 1987 and
another $62 million in 1988. This borrowing agaifigture revenues,
together with private giving and state appropriaioenabled Rutgers to
embark on the largest building program in its mgtoln the fall of 1986
the University inaugurated a major capital campamraise $100 million
from private sources. It eventually exceeded ti@ml. The Fund for
Distinction that was created provided about $34llionifor buildings and
equipment by 1990. These projects included nine s@ence institutes
such as the Center for Ceramics Research and theerCfer Advanced
Food Technology. The Fund for Distinction alsoyied for over forty-
five other building or renovation projects, incladi$10 million for the
new physics building and $2 million for physicsdaditories.

President Bloustein died suddenly in December 1886r serving
as President for eighteen years. Francis Lawrbecame the eighteenth
president of Rutgers in 1990. Lawrence was a eabifv WWoonsocket,
Rhode Island, and received a bachelor's degreeeirtk and Spanish from
Saint Louis University in 1959. He earned a dad®in French classical
literature from Tulane in 1962. He became a fgcaiember at Tulane
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and assumed a number of administrative positioreseth He was
Academic Vice-President and Provost, and Deaneoataduate School at
Tulane when he accepted the presidency at Rutgers.

During the period between Bloustein's death ardajpointment
of the new President, Alexander Pond served thevddsity as Acting
President. He stayed on as Executive Vice Presidem short time after
Lawrence's arrival, but in 1991 decided to leawegbsition he had held at
Rutgers for nine years. He and Bloustein had wibsary well together in
building the University. After leaving his admitregtive position in Old
Queen's, Pond took up residence in the PhysicsrDepat in 1991. He
had been given tenure in the Department when hee danRutgers in
1982, and he was appointed University Professomwiee stepped down
as Vice-President.

When Francis Lawrence came to Rutgers he foundisetsity
that had seen major advances since it opened $ouation in 1771. By
1991 the University had awarded over 250,000 degreegh nearly three-
fourth of those degrees awarded in the previoustywears. The Univer-
sity had 26 schools and colleges with nearly 10Qomields of study.
Rutgers enrolled over 47,000 students and stootthentop five public
universities of the 58-member Association of AmanidUniversities in
minority enrolliments. The University employed argadhe highest per-
centages of women and minority faculty of any of AU institutions.
External research support at the University inadasom $17 million in
1977 to $93 million in 1990. In its last privatenfi-raising campaign the
University raised over $166 million, and higher egfion bond issues in
1984 and 1988 contributed to the massive $600aniliuilding expansion
program. These resources were instrumental igtbsth of the Univer-
sity during the previous two decades. Rutgers &isity had become one
of the great universities in the nation.

Physics and Astronomy

When Harold Zapolsky stepped down as Departmerdir@an
after six years of service, the Department askddnARobbins to be its
next Department Chairman. Robbins was familiahwite Department
and the University, having come to the Departmentia undergraduate

1“Presidents,Journal of the Rutgers University Library, v. 53, p. 37 , June 1991.
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student in 1949, and as a faculty member in 1996bbins served as De-
partment Chairman until 1995. During the first eewears (1979-86)
there was no change in the size of the facultyclvhiad been at the level
of about 40 full-time faculty members since 1970hen, during the next
seven years (1986-93) there was a major increageinize of the faculty
to about 60 full-time faculty members. In thistéatperiod some out-
standing faculty members joined the Departmente @fihancement of the
Department during this period could fairly be comgoawith the major

developments of the Department at the end of thddNwar Il and at the

time of the Science Development Grant.

Figure 44 Allen Robbins

In the first seven-year period (1979-86), ten sdasi professors
and one associate professor joined the DepartniEmese included: four
nuclear physics experimentalists, Elliot KanterylRéncent, Yehuda Niv,
and Ronald Ransome; two astronomers, Theodore avidliand Robert
Schommer; two high-energy experimentalists, Gorddromson and
Stephen Schnetzer; two high-energy theorists, GEeRarrar and Herbert
Neuberger; and a condensed matter/high-energyishedlatan Andrei.
The appointments in nuclear physics were made iat wirned out to be
an unsuccessful effort to save the tandem Van @afGaccelerator as a
viable part of the Department's experimental resedacilities. It also
represented the first appointment of a faculty memBRonald Ransome,
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whose research efforts were directed to intermediaergy nuclear
physics, joining Charles Glashausser who had pusWoredirected his
research interests to that area. The appointmentsstronomy/astro-
physics were made in support of the clear intenhefDepartment to build
a viable program in that field.

The appointment of Natan Andrei was quite unigdedrei's work
in solving the Kondo problem had been widely acold. The Kondo
problem concerned a simple physical model of magnetpurities in
metals that required the most sophisticated of em#tical techniques for
solution. Andrei executed a coup by exactly diagamg the Hamil-
tonian, which allowed a solution in closed form.ndkei was a post-
doctoral fellow at New York University when he g¢ad out this work.
Because of the promise that this work indicate@, Brepartment hired
Andrei directly to a tenured associate professaitjom.

Of the ten assistant professors hired during fins$ seven-year
period, seven received tenure in the DepartmeatraF, Williams, Thom-
son, Schommer, Neuberger, Schnetzer, and Ransdhere continued to
be faculty members leaving the Department. In 1BB0Ot Kanter left the
Department for Argonne National Laboratory aftee grear, and Robert
Stellingwerf went to Mission Research Corporatifterahree years in the
Department. In 1981 Joseph Johnson moved to -proléssor's position
at the City College of New York after nine yearstive Department, and
Peter Weiss retired to Maine after thirty-five year the Department. In
1983 Andrew Cheng went to the Applied Physics Latwy at Johns
Hopkins University after five years in the Departipeand Douglas Potter
went to Carnegie Mellon University after six yearghe Department. In
1983 Yehuda Niv returned to Israel after two yearthe Department, and
Paul Vincent went to Brookhaven National Laboratafter four years in
the Department.

In 1979-80 the Department had 63 undergraduatsiggynajors,
with 19 graduating seniors, 11 in the professigralgram and 8 in the
general program. In pursuit of the developmentprogram in astron-
omy and astrophysics, 300- and 400- level coursese vintroduced,
preparing students for graduate work in that fielthe Department also
added a course in modern instrumentation with &le of a grant from the
Rutgers Council for Instructional Development. féhavere 76 graduate
students, 60 full-time and 16 part-time, a decrdasa the previous year.
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In 1980 Arthur Gillman, a student of Harold Zapgiskeceived the first
Rutgers Ph.D. in astronomy for his work on a relstic treatment of
optically thick spherical accretion.

Also in 1980, Zapolsky brought to Rutgers the &asiheoretical
Physics Conference, which was, arguably, the mestessful of a long
series of such conferences.

There were significant research accomplishmemid, racognition
of the faculty for these accomplishments. Elihuagkiams and his collab-
orators made a major contribution to the understanaf disordered
electronic systems. They predicted that thin mi@tak never exhibit true
metallic conductivity. Abrahams was named Pregdidanthe Aspen
Center for Physics. Charles Glashausser begangagon in intermediate-
energy nuclear physics at Los Alamos National Latwyy, and Bell
Telephone Laboratories extended its contract fer uke of the tandem
Van de Graaff accelerator.

The Department continued its unsuccessful efftotdring an
outstanding experimental condensed-matter physicithe Department.
It made an attractive offer to Allen Goldman at Rwsota, who turned
down the offer, deciding to stay at Minnesota.

In 1980-81 the academic reorganization on the NBFunswick
campus resulted in the establishment of the Faaidil#rts and Sciences
with single academic departments, which served ghalents in the
undergraduate liberal arts colleges, (Rutgers, Rasg Livingston, and
University College). Since the Physics Departmeras already a
“singleton” department, teaching all the coursephgsics and astronomy
in New Brunswick, the Department faced a relativelynor adjustment.
After the reorganization, the Chairman of the Ptg/&epartment reported
to the Dean of the Faculty of Arts and Scienceserathan to the Dean of
Rutgers College.

Total research grants in the Department had risethe level of
more than $2 million per year. The NSF providegamgrants for a new
helium liquefier and recovery system, and providegbport to Daniel
Murnick for laser experiments in nuclear and setiaste physics. Murnick
later became Chairman of the Physics DepartmetitarCollege of Arts
and Sciences at Rutgers-Newark. The large paretectors, designed
and built by Felix Sannes and his collaboratorsewesed at the electron
storage ring accelerator in the discovery of thetttim quark” at Cornell,

179



Allen Robbins (1979-1995)

a major research accomplishment. Ted Kruse anddBeHerzog of the
Chemistry Department developed a method of degetimute quantities
of 10Be in meteorites, using the tandem acceleratomagtea-fine mass
spectrometer. This technique was used to obtdiornration about
cosmic-ray interactions during the previous 10iomllyears. The Depart-
ment acquired a 12-inch telescope for use in tlergraduate astronomy
courses.

In June 1981, the Department formalized a propémala new
physics building. The building proposal documertteel need for 50,000
sq ft of new space for offices, instructional ladtories, research lab-
oratories, and general support facilities. Prot963 the Department was
housed in Van Dyck Hall. In that year faculty, duate students, and
research moved to the Serin Laboratory and Nuddssics Laboratory
on the Busch Campus. The instructional laboratoreamained in Van
Dyck Hall until 1970 when they moved temporarilythe former military
structures (Physics Annex) on the Busch Campusthatttime, another
major building of physics was high on the priofiist for a forthcoming
bond issue. Unfortunately the new building did nwterialize for many
years to come.

In April 1982, the Department had its second ewkreview. The
external review committee consisted of James Lan@#C, Santa
Barbara), James Peebles (Princeton), John Scl#fgonne), and Frank
Sciulli (Columbia). The committee found that theuters Physics
Department ranked between 15th and 25th natioreatly,between 6th and
10th among state universities. The committee atdiat that the overall
program was well balanced, with most of the impart@reas of physics
research being represented. They reported that sbthe programs were
visible nationally and that a few of the scientistsre the top leaders in
their fields.

The committee stated that the nuclear physics gabupe tandem
had made a number of important contributions toptugress of nuclear
physics, but that the scientific focus of the fialds shifting to physics for
which other accelerators were more suitable. Wthi#eRutgers group was
seeking to make use of the tandem accelerator gtoexother scientific
areas, it appeared possible that the NSF mighbedtble to continue to
support the tandem facilities at Rutgers.

180



Allen Robbins (1979-1995)

The committee urged the continuation of effortsti@ngthen the
programs in experimental materials science andemsetl-matter physics.
It also commended the efforts to build a programastronomy/astro-
physics, urged the appointment of an experimensalophysicist, and
noted the lack of a highly visible leader at Rusgerthat field. The report
specifically addressed the serious space problem.

Following the external review, the University Coittee on
Standards and Priorities in Academic Developmeatuated the Depart-
ment. The CSPAD committee gave the Departmennking of 1a, its
highest rating. While noting a CBARC study whidited the faculty
quality at 55, or one-half standard deviation abtheemean, the CSPAD
committee supported the external review committesiert which found
the Physics Department to have a large strong tlacukh a few top
leaders in their field. It recommended sympathstipport for the pro-
gram, pointing out that given the high quality o€ forogram and the mode
of research in physics, the high level of facukgaurces appeared jus-
tified. It recommended improvement of the physfeallities.

There follows here a brief outline of Departmentasearch in
1981. In astrophysics, Cheng studied the Joviagnetasphere, Matilsky
used the International Ultraviolet Explorer satellio obtain information
about the cores of metal-poor globular cluster, @htliams investigated
the structure and dynamics of elliptical galaxies.

In condensed matter theory, Abrahams studied redattconduc-
tance of a disordered electronic system as a famaobf size, Horton
calculated the two-photon Raman scattering of lfigim solid Argon, and
Langreth explored the ground-state properties atwitations of many-
body systems. Leath studied the critical phenonessaciated with the
percolation threshold, Sak worked on the behavidhe critical point in
various systems, and Stephen investigated the lwhat disordered
magnetic or disordered conducting systems.

In elementary-particle theory, Bonzan studiedghaperties of the
Abelian gauge field theory, Lovelace investigatéé targe N limit of
SU(N) lattice gauge theories, Shapiro looked at (S special case of a
class of non-Abelian gauge theories, and Farramaed the extent to
which data from pp experiments could be used toQED.

In condensed matter experiment, Carr investigditpaid-vapor
critical phenomena with NMR experiments, Croft awerized the fun-
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damental modifications which occur as a Ce compatrndses from ay*
like” phase to and like” phase, and Glaberson investigated the dyoami
of an array of vortex lines in rotating superfluilium. Kojima de-
termined that the functiony(r,t), which describes superfluidHe,
vanishes at the wall of the container, and Pifexduslectron resonance
experiments to find that as silicon is compresdsel donor electrons
overlap, and the silicon changes from a semi-camduto a metal.
Lindenfeld and McLean studied the properties ohglar metals, finding
that superconductivity may be possible in a sydteshin the normal state
would be an insulator rather than a metal at absoaero. Johnson
discovered that molecular reaction rates can brtisl by turbulence,
and that detonation waves can generate turbulestsu

In experimental high-energy physics, Devlin meaduthe polar-
ization and magnetic moments of hyperons at Febmikalelkar and
Plano examined multiparticle production reactionsbubble chamber
experiments at Fermilab, and Potter measured féienies and branching
ratios for the weak decays of many hadrons. Sastuesed the properties
of the B-meson at the Cornell Electron-Positronr&je Ring, Thomson
continued his investigations of CP violation inyweare decays of the K
meson, and Watts studied jets formed in hadromscarfis.

In experimental atomic and nuclear physics, Glasber carried
out experiments with the inelastic scattering aftpns at the Los Alamos
Meson Physics Facility (LAMPF) to try to determimdether nuclei are
close to the density necessary for pion condensatkoller used Moss-
bauer and conversion electron spectroscopies tairolat microscopic
description of the contributions to the hyperfinagnetic fields at nuclei
embedded in or traversing magnetic materials. &rused the tandem
accelerator to detect trace amounts of cosmic-ragyred radioactive
beryllium from meteorites, and Murnick used dye agyabk lasers for
nuclear polarization spectroscopy of short-livectlear levels. Robbins
examined a reported violation of time reversal mewgce in a nuclear
reaction at the tandem accelerator, and Temmer megsurements of
lifetimes of highly excited nuclear states by detieing the recoil distance
at known velocity inside a crystal.

In theoretical nuclear physics, Harrington workenl the theory
used to extract information about the wave fundioh excited states of
nuclei obtained from inelastic proton-nucleus sraiy experiments at
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energies near 1 GeV, and Kloet worked on the saagtelynamics of two
protons at medium energies (500-1200 MeV). Mekjgndied the
collision between two heavy ions of high energipspducing such
phenomena as quark matter and pion condensatiooknkore studied the
pion nucleon interaction, and Zamick investigatqunsmode giant
resonances.

By 1983-84 the external research support in thpaiment had
reached the level of $2.75 million per year. Cowmitig the pattern of an
increasing number of faculty members carrying cugirt research at
accelerators at other institutions, Stephen Scknetecepted the respon-
sibility for the development of a large experimérfecility at the new
TRISTAN accelerator in Japan. Richard Plano joiaegtoup developing
the EHS detector at the CERN accelerator in Swardr Charles Glas-
hausser carried out a nuclear physics program at Alamos Meson
Physics Facility and at the Saturne Il acceleratdfrance. Herman Carr
received recognition when he was invited to writeoanmentary on the
historical and personal circumstances related égpthblication of a fund-
amental paper on nuclear magnetic resonance thatdte in 1954 with
E. M. Purcell. This paper was one of the most Widéed papers in the
history of physics.

In July 1984, the University announced a five-yeapital plan for
FY1986 through FY1992. The plan listed 42 itemshva total cost of
$311 million. The 14th item on that list was a giog teaching and
research building, to be located adjacent to thstiag Physics Building.
This new building was intended to accommodate ttoavtp of physics
research, and to consolidate those activities tbested in the antiquated
barracks buildings. The building was to have 4Q,66t sq ft, with a total
project cost of $14 million. The occupancy of thelding was scheduled
for FY1988. It appeared that the long-delayed seddhe Department for
additional building space might finally be address&he Department had
carefully documented those needs, and receivedosufspm the External
Review Committee, the CSPAD Committee, the physiéissociate
Provost (Leath), and the physicist Executive Vicesitlent (Pond).

In order to provide desperately needed accommmustifor
graduate students, a temporary office building setsup adjacent to the
Serin Physics Laboratory in 1984. The building teored graduate
student offices, a conference room, and a compandrterminal room.
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This temporary building would remain a part of epartment's facilities
for nearly fifteen years.

In 1985 a collaboration in surface physics wasube@etween
physicists at Rutgers and physicists at Bell Compaiions Research
(Bellcore), led by T. Venkatesan. Bellcore setapthe first floor of the
Serin Physics Laboratory, a laboratory that couddl Wwave been the finest
university-based facility for surface physics ie tnited States. In excess
of $2.5 million of Bellcore equipment was installedthe new laboratory.
The equipment included a 1.7 MV ion accelerator Rutherford back-
scattering analysis (RBS), channeling analysistigharinduced x-ray
emission (PIXE), and high-energy ion implantation.

In 1985 the University set about preparing magkans for each of
its units and for the University as a whole. ThepBrtment of Physics and
Astronomy prepared its master plan. In that plenDepartment focused
again on its efforts to build a research prograrasttonomy/astrophysics.
It stated that in the following five years the Dep@ent would continue its
efforts to strengthen its experimental program ondensed-matter
physics, and would add a faculty member in surfalegsics. It would
seek to strengthen intermediate-energy nuclearggsd nuclear physics
at the tandem accelerator, and it would strengthenexperimental and
theoretical elementary-particle physics researolgnams.

It was usual for members of the Department todbeeon various
national physics committees. Glennys Farrar washenHigh Energy
Advisory Committee of the Brookhaven National Ladtory, and Larry
Zamick was on the Program Advisory Committee of th&MPF.
Georges Temmer was Editor of t@hinese Physics Journal, and Noémie
Koller was Associate Editor of theyperfine Interactions Journal. Koller
was on the Nuclear Physics Panel of the Nationa@damy of Sciences
and on the Executive Committee of the American RhysSociety.
Charles Glashausser was Chairman of the Board céciors of the
LAMPF Users Group and was Chairman of the GordorseBeh
Conference on Nuclear Structure. Thomas Devlin atasthe Physics
Advisory Committee at FNAL, and Theodore Williamsasvon the
Advisory Committee at the Kitt Peak National Obseovy.

There were a number of efforts to address the meddthe
instructional program. In 1985-86 George Hortonereed a $179,000
grant from the New Jersey Department of Higher Btan to set up a
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Physics Learning Center. The Center provided asndpboratory for
physics students, a series of videotapes with probkolutions, and
teaching assistants who were on duty to assisstildents. It provided
valuable assistance to students taking physicsesur

Figure 45 George Horton, Allen Robbins, Brian Holbn, and
Noémie Koller at Physics Learning Center

Horton, and Brian Holton, who was hired as Direabthe PLC,
made an important contribution to the Departmeinssructional program.
As an indication of the national reputation of tpigram, Holton was
elected national president of the Physics Instoncfissociation. In 1987-
88 the PLC was evaluated by an outside consultathbg the Department
Undergraduate Studies Committee. The evaluatiare positive and the
Department voted to continue the PLC. In 1988Dkpartment changed
the instruction in the large introductory course éogineers from the tra-
ditional lecture/recitation mode to a lecture widguired PLC activities,
which included a quiz, a one-half hour minilab, aatbrial instruction in
groups of fifteen students. In 1990 the Departnoemperated with the
Faculty of Arts and Sciences in expanding the PL&o ian
interdisciplinary Math and Science Learning Centeth a Busch Campus
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Center located in the Physics Annex and a Doudl&sder located in the
Douglass Chemistry Building. Holton was named &tive of the MSLC.

Mark Croft provided a valuable service to the Wmsity and com-
munity by arranging telescope viewings of Hallegamet. These
viewings drew about 500 people. Through the ye@rsft frequently
offered other telescope viewings of interest to ¢benmunity. At times,
David Maiullo, a member of the instructional staffffered public
demonstrations of various lecture demonstratioms] &eorge Horton
arranged for instructional seminars in physics,clvhinave continued to
this day, and have provided valuable information tlee faculty about
developments in teaching methods.

For several years the Department worked with theg&s Foun-
dation to raise funds to enable the Rutgers astngrastrophysics group
to join a consortium to construct and operate an¥%er telescope with
remote control and data collection facilities attg@wms. Although this
effort was not successful, the Department continieedxplore the pos-
sibility of joining other telescope consortia iretilears to come. It would
be nearly fifteen years before the Department wdaddable to secure
funding to enable the astronomy/astrophysics grmuoin a telescope
consortium.

In April 1987, the Department had its next extémewiew by a
committee consisting of Curtis Callan (PrincetdRpbert Dynes (AT&T
Bell Laboratories), Stanley Hanna (Stanford), amub&tt Kraft (Santa
Cruz).

Although the Committee did not give an overallkiag for the
Physics Department, its report indicated that tiepddtment had become
stronger since the previous review in 1982. ltcfpmlly indicated that
the elementary particle theory group had improveghiscantly in the
previous five years, giving it a ranking somewheréhe teens. It reported
a substantial improvement in the health and prodtgctof the experi-
mental condensed-matter group, and it noted that theoretical
condensed-matter group included individuals whoewiara league with
the very best in the world.

The Committee strongly supported the particle thaatiative that
the Department was then proposing. It suggestdotie of the few ways
in which the Department could make a major leapvéod was by hiring a
“package” of stars. This approach would enableDdBpartment to attract
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faculty members that it could not attract by incesstal hiring. The
general impression of the experimental elementaryigle group was
positive. The committee argued that no major wsite could afford to
be without an astronomy program, that the Physiepalment was an
appropriate home for that program, and that aduafiofaculty and
equipment resources were required for a viablerprag

The Committee addressed the experimental nuclegsigs pro-
gram at the tandem accelerator in some detaipoilited out that during
the 1960's and 1970's that program was among tist active and well
known in the country, and that the work of thatugrohad made an
important contribution to the increased staturetted Department as a
whole. However, with two of the experimental plegsfaculty members
already pursuing research programs at other fiasilitt seemed likely that
the tandem would no longer receive adequate fedaraling, and the
Committee recommended that the Department shoultermoan orderly
manner to close the nuclear physics program aatigem.

In an effort to provide new leadership for thedam Van de
Graaff accelerator project, the Department had w©afeémie Koller
director of the Nuclear Physics Laboratory in 198 eorges Temmer was
named University Professor after having served iascdr of the Nuclear
Physics Laboratory since his appointment in 198Be recommendation
of the External Review Committee to close the tamdaccelerator
appeared to be a reasonable one. With Charlet&ilaser and the newer
appointments in nuclear physics (Ronald RansomeRumhald Gilman)
focusing their research at accelerators at ottgdituions, it was no longer
realistic to maintain a vigorous nuclear physicseegch program at the
Rutgers tandem.

An unsuccessful proposal was made to the NSF txaitthe
accelerator as the National Ocean Sciences Actedéviass Spectrometer
Facility. The tandem was finally closed down inrhd989 after twenty-
five years of productive research in nuclear ptsysi¢he accelerator was
sold to the Nuclear Science and Technology Laboyato Australia for
use as an accelerator mass-spectrometer facilliye Nuclear Physics
Laboratory Building subsequently provided housiagthe Laboratory for
Surface Modification as well as for the nucleargby researchers.

The major expansion of the Physics Department éetwi986 and
1993 was a direct result of the special excellefurel established by
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Governor Keane. This fund, which totaled about $#Bion, provided
money to spend in areas in which the University hadopportunity to
attain world-class status. It was used to hireumbver of outstanding
scholars, and did, in fact, make a major impa& mumber of areas. The
Physics Department was fortunate to be able to takentage of this
unique opportunity. This opportunity resulted franGovernor with a
vision for the development of technology in thetestaand a number of
leaders at the University who were aggressive pleémenting that vision
at the University. These leaders included UnivgrBiresident Edward
Bloustein, Executive Vice-President Alexander Povitte-President for
Research Felix Browder, and Provost Paul Leath.

As a result of the heightened level of State supfoo science and
technology, the University recruited faculty mensbectively in several
disciplines, hiring a number of outstanding juraoid senior faculty mem-
bers. The Physics Department moved aggressivelgki® advantage of
the rather unique opportunity with a number of rigriinitiatives. The
largest of these initiatives was the elementaryigartheory, or “string-
theory”, initiative. There was a major condensedttar theory initiative
as well, and a significant development of the pmagiin surface physics.
There were also enhancements of the programs rophassics, exper-
imental nuclear physics, elementary-particle plsysiand condensed-
matter physics.

While the size of the Physics Department had reethiapprox-
imately constant between 1971 and 1986, thesatingis resulted in a
dramatic increase in the size of the physics fgché#tween 1986 and
1993. During this period the number of full-timeygics faculty members
increased by roughly 50% from approximately 40kow 60. During this
period the Department hired twenty-three new fgcoiembers. Nine of
these appointments were at the assistant professar and fourteen were
tenured appointments at the associate profesgmmofessor level. Six of
the new faculty members were in elementary-par{isieng) theory, five
in condensed-matter theory, four in surface phydiuee in astronomy/
astrophysics, two in nuclear physics experimentp tw elementary-
particle experiment, and one in condensed mattgeraxent.

Also during this period, Alec Pond came to the D#pant in
1991, after nine years as Executive Vice President Chief Academic
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Officer, and Paul Leath returned to full-time seevin the Department in
1992 after fourteen years of service as Associated3t and Provost.

During this period, seven faculty members left epartment.
Herman Carr retired in 1987 after 35 years in trepd@tment, Richard
Weidner retired in 1988 after 41 years, and Geoilg@amer retired in
1990 after 28 years of service. In addition, V@it Glaberson left for a
permanent position at Hebrew University in Israel988 after 21 years in
the Department, and Robert Schommer left for atposiat the Cerro
Tollo Observatory in Chile in 1990 after nine yeamsthe Department.
The Department was saddened by the tragic deattvafof its faculty
members. William McLean passed away in 1990 atailpe of 57, after
twenty-nine years of service in the Department, gk Sannes retired in
poor health in 1992 after twenty-two years of segviHe passed away two
years later at the age of 53.

The first major development in this period of exgpian (1986-93)
was the hiring of a number of faculty members irfate science to build
the Rutgers Laboratory for Surface Modification. Vienkatesan of Bell-
core had started this effort in 1985. David Latigref the Physics
Department had worked in the area of surface phyic a number of
years and supported the development of this Rujfgegram. This center
became one of the state-supported centers of scemt technology, and
was a member of a New Jersey research consortigamiaed under the
aegis of Sematech.

The first faculty member to be hired in the Depeamt in Surface
Science was Robert Bartynski, who was appointedsfes® Professor in
1986, following the completion of his Ph.D. degegethe University of
Pennsylvania. In 1987 Torgny Gustafsson, also fthen University of
Pennsylvania, was appointed Professor. His appeint was featured in a
Time magazine article on corporate raidingThe effort of Rutgers to
build its Physics Department received considerghlblicity, mostly
positive, but some skeptical.

In 1988 Theodore Madey joined the Physics Departrag State of
New Jersey Professor of Surface Science and Direftthe Laboratory
for Surface Modification. He replaced Venkatesahp had served as
Acting Director of the Laboratory since 1985. Mpdeame to the

2Physics Today, June 1989, p. 63.
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Department from the National Institute of Sciennd dechnology (NIST)
(formerly the Bureau of Standards) where he had IDeEputy Chief of the
Surface Science Division. He had received his Pirdin Notre Dame in
1963, and had held a number of positions at NISfbrbecoming to
Rutgers.

Figure 46 Robert Bartynski and Student in SurfaceScience
Laboratory

At Rutgers, Madey continued the development of theer-
disciplinary program in surface science that becagcegnized as one of
the best in the country. Madey's appointment veasufed in &hysics
Today article describing central Jersey's strengtheoings position as a
pole of U.S. physics. Following Madey's appointment, David Vanderhbilt,
a theorist, joined the surface physics group in0199%anderbilt had
received his Ph.D. degree from MIT in 1981, wadaas Fellow, and was
Associate Professor of physics at Harvard wherahngecto Rutgers.

The largest of the initiatives in the Physics D&pant in this
period was the program in high-energy theoretitgisics. The initiative
began with an offer to Leo Kadanoff, an outstandiagior physicist from
the University of Chicago. He was given an oppatfuto bring other
physicists, and to put together an attractive @ogmat Rutgers. After

3physics Today, June 1989, p. 62.
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consideration, Kadanoff decided to stay at Chicagit. that point the
Department developed the idea that it might be iptesdo attract a
“package” of outstanding young people who could bmenticed to come
to Rutgers individually. The University's fund tdtract world-class
scholars made such a bold proposal possible. dpwsoach was suc-
cessful in bringing to Rutgers packages of outstanghysicists in
elementary-particle theory and in condensed-m#itory.

The elementary-particle theory package was pudthey by Daniel
Friedan, also from the University of Chicago. Hae had received his
Ph.D. degree from Berkeley in 1980 and became 8sofeof Physics at
Chicago in 1987. Joining the initial group wereoifas Banks, Nathan
Seiberg, and Steven Shenker. Banks received hi3. legree from MIT
in 1973, and spent thirteen years at Tel-Aviv Ursitgy and three years at
University of California, Santa Cruz, before comtagRutgers. Seiberg
received his Ph.D. degree from the Weizmann Irstitu 1982, and spent
seven years at the Weizmann Institute and thetumstifor Advanced
Study before coming to Rutgers. Shenker receivedPh.D. degree from
Cornell in 1980 and had become Professor of Phygi€hicago in 1987.
Friedan and Shenker had received the prestigiousAMaur and Sloan
Foundation awards.

Because all four of these physicists had maderibomibns to the
development of string theory, they became knowrthasstring theory
group or the “string quartet.” Friedan, Shenked &fartinec had solved
the long-standing problem of the fermion vertex rap@, Banks and
Peskin had made an important contribution to stfietd theory, and
Seiberg and Moore had advanced the understandirggiohal conformal
field theory. In the theory of superstrings, tbadamental building blocks
of nature are strings rather than point particliess an elegant theory that
seems likely to include gravity in a singly unifigtleory of nature.
Sheldon Glashow, who had been critical of supemgtriheory, was
reported to have said, “it was strange that hadf world's theoretical
physicistsand the better half at that—-were doing string theory. The
Department brought these four string theorists wtgBr's in 1989 because
they were working in one of the hottest fields bfgics, but also because
they were very bright physicists who could worlother fields as well.

4physics Today, June 1989, p. 63..
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Figure 47 Glennys Farrar, Tom Banks, Dan Friedan,
Steve Shenker, and Student Discussing String Theory

Following the appointment of the first four stritigeorists in 1989,
there were two more appointments in 1990: Alexartimolodchikov,
one of the world's most distinguished mathematptalsicists from the
Landau Institute for Physics in Moscow; and MichBeluglas, who had
received his Ph.D. degree from Cal Tech in 1988.

The string theory initiative also received pulilici mostly
favorable. APhysics Today article described Rutgers efforts to build its
programs in particle theory, surface science amdpeation?> The article
reported that during the previous two years, Rgtged taken everybody
by surprise by enormously strengthening its physiepartment and
related programs. It predicted that Rutgers waddn rank among the
world's most prestigious universities in physicgd anathematics. A
somewhat more critical article appearedNewsweek, entitled “Lets Buy a
Physicist or Two.# This article suggested that when Rutgers warded t
build up its physics department, it went out andupht” one, much like
the New York Yankees baseball team might go outptmchase an
outfield. As might be expected, thHeutgers Magazine published an

SPhysics Today, June 1989, p.62.
6Newsweek, February 12, 1990, p. 60.
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extensive and favorable review of the string theoiyative, entitled “The
Smallest Frontier” The article reported that Rutgers had becomeobne
the two or three top centers in the world for sapargs.

As part of the effort to recruit the string theagyoup, Rutgers
offered attractive salaries, a research supporgétideduced teaching
loads, and a separate theoretical physics centehdéogroup. In addition
to agreeing to hire the initial six faculty memhettse University agreed
that three additional faculty lines could be usdithee for permanent
faculty members or for visitors. The Universitys@lagreed to provide
support for postdoctoral fellows and for administa staff. Initially the
group was housed in the temporary office buildidgaeent to the Serin
Physics Laboratory.

When the new physics building was finished, thererhird floor
of the original Serin Physics Laboratory was cortgierebuilt for the
string theory group. The group was able to move aitractive facilities
which included large offices, general meeting ropamel computer rooms.
The special treatment of the string theory grous \@asource of some
notice both within the Department and outside.héligh there was minor
resentment of the special treatment, the groupgeasrally well accepted
by the Department, which respected the additiomdenade to the
Department. The undesirable effects of such alaegruiting effort were
even mentioned in a letter of recommendation bpwside referee, who
insisted that his criticism be brought to the aitan of the Board of
Governors. It is reported that in later years h@ged his mind about this
criticism.

Although on a more modest scale, the same philgsopf
attracting several people together was used ininguttogether an
outstanding package of young condensed-matterigti®orThese theorists
were working on the modern many-body problem, whagalt with
electronic systems characterized by strong coroslst

Piers Coleman joined the Department in 1987, @aKmtliar and
Andrei Ruckenstein in 1988, and Lev loffe in 1990oleman received his
Ph.D. degree from Princeton in 1984, and spentywars at the Institute
for Theoretical Physics at Santa Barbara before imgpno Rutgers.
Kotliar received his Ph.D. degree from Princetorl @83, and spent two

’Rutgers Magazine, Fall 1991, p. 16.

193



Allen Robbins (1979-1995)

years at Santa Barbara and three years on theéyfatWIT before coming

to Rutgers. Ruckenstein received his Ph.D. defyoze Cornell in 1984,

and then spent a year at AT&T Bell Laboratories #meée years as a
faculty member at the University of California, Sarego, before coming
to Rutgers. loffe received his Ph.D. degree frbmn ltandau Institute for
Theoretical Physics in Moscow in 1985, and spentr fgears at the
Landau Institute and one year at Illinois beforeow to Rutgers.

Figure 48 David Langreth, Gabriel Kotliar, and Piers
Coleman Discussing Problem in Condensed Matter Thep

The addition of these four young condensed mattwrists had an
enormous impact on the reputation of theoreticahdemsed-matter
physics at Rutgers. Such a major addition to @a d@hat was already
strong could not have been envisioned before threrdadf the excellence
movement at Rutgers.

Although not a part of this original condensed teratnitiative,
another significant condensed-matter theory app@nt was made with
the hiring of Shirley Jackson in 1991. Jacksoreirex her Ph.D. degree
in elementary particle theory from MIT in 1973. Asblack woman she
was truly a pioneer in physics. After receiving Rd.D., Jackson spent
time at the Fermi National Accelerator Laboratompe European
Organization for Nuclear Research, and AT&T Belbbeatories. She
worked in a number of different areas of theoréfity/sics and served on
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a number of Boards of Trustees. After fifteen gezs a term member, she
was elected a life member of the MIT Board of Teest

At Rutgers Jackson became a member of the Boafdustees in
1986 and the Board of Governors in 1990, servinghmse Boards until
she joined the faculty in 1991. She received a bmmof awards in
recognition of her service. After a few years @hdhing and research at
Rutgers, she was appointed by President Clintoingad the Nuclear
Regulatory Commission, the first woman and the #Bican-American
to chair the U.S. Nuclear Regulatory Commissiorhe Served with dis-
tinction in that position for several years. 1M9%he became President of
Rensselaer Polytechnic Institute, the first Afridamerican to head a
major research university.

While taking advantage of the opportunities to &udrld Class
Scholars to the faculty in the period 1986-93, Blepartment also moved
ahead with its objective to strengthen its program astronomy/
astrophysics. Three faculty members were addeithah area: Carlton
Pryor and David Merritt in 1988, and Jerry Sellwood1991. Pryor
received his Ph.D. degree from Harvard in 1982 @arde to Rutgers after
service at Michigan, Victoria, and Vanderbilt. M#r a theoretician,
received his Ph.D. degree from Princeton in 1982, eame to Rutgers
after service at Berkeley and at the Canadiantinstifor Theoretical
Astrophysics (Toronto). Sellwood received his Phdegree from Man-
chester (England), in 1977 and came to Rutgers efiensive service at
the Stockholm Observatory, the European Southerse@hbtory, the
Institute of Astronomy (Cambridge, England), Gragyan, and the Space
Telescope Science Institute (Baltimore). The appoent of Sellwood
brought the total number of astronomer/astrophstsdn the Department
to six (Matilsky, Merritt, Pryor, Sellwood, Williag) Zapolsky).

In addition to the appointments in surface physstang theory,
condensed-matter theory, and astronomy/astrophysittee period 1986-
93, there were also five other appointments in grpental physics. In
condensed-matter physics, Eva Andrei was appoimel®86. She had
received her Ph.D. degree from Rutgers in 1981spedht time at AT&T
Bell Laboratories and Saclay (France). In nucpdgssics, Jolie Cizewski
was appointed in 1986 and Ronald Gilman in 198&eWski received her

8 Rutgers Magazine, Fall 2000, p.31.
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Ph.D. degree from SUNY Stony Brook in 1978, spevu years at Los
Alamos and six years on the faculty at Yale befosening to Rutgers.
Gilman received his Ph.D. degree from Pennsylvamia985 and spent
seven years at Argonne National Laboratory befamminog to Rutgers.
Finally, in elementary-particle physics John Convaayg Sunil Somalwar
joined the faculty in the spring of 1993. Conwadheceived his Ph.D.
degree from Chicago in 1987 and spent five yeaesrasearch associate at
Wisconsin. Somalwar received his Ph.D. degree f@@mcago in 1988
and spent four years as a research associatecgohi

These new faculty appointments “made the headlinesa
somewhat different wayPhysics Today reported in 1994 that the Physics
Department at Rutgers had the largest number ofemof®) on its tenure-
track faculty of any physics department in the ¢ouh These women
were Eva Andrei, Jolie Cizewski, Glennys Ferrarirl&p Jackson, and
Noémie Koller.

The construction of the new physics building beganpart of the
new five-year Capital Plan for the University, F¥@Dthrough FY1996.
The capital construction was to be carried out unthe Fund for
Distinction Program. In that Program, the high@strity was to be given
to the improvement of physical facilities for thoaeademic programs
which had already attained national distinctionmtiich had the potential
to do so with enhanced facilities. The new physiggding was project
No. 11 in that plan, and provided for 62,140 netfsgof new space for
physics.

In December 1986, the Board of Governors approkiedconcept
document for a new physics building, which wouldemapproximately
half of the needs of the Department for additiasce. The total project
budget was $14,062,000 and the construction budgst $11,762,000.
The firm of Hellmuth, Obata & Kassabaum was sebtete the architect to
begin the design of the building, which was to beated adjacent to the
Serin Physics Laboratory. The design was begu@dtober 1987 and
completed in June 1988. The construction contnead awarded to Epic
Construction Co. in August 1988. Construction lmebg the summer of
1989, and the building was ready for occupancyheydummer of 1990.
In May 1990, the Department moved into the new dog, and the

9Physics Today, September 1994, p. 86.

196



Allen Robbins (1979-1995)

University began renovating the second and thodr8 of the old physics
building for the condensed-matter theory and sttitepry groups. At the
same time, the introductory and advanced instroatitaboratories moved
from their temporary accommodation in the Physicsnvé to the new
physics building. By January 1992 the renovationsthe old physics
building were completed and the theory groups vaéite to move into the
refurbished space.

Figure 49 New Physics Building (Serin West)

Members of the Department continued to receivegeition. The
most significant recognition of a member of the Bx@ment came in 1986-
87 when Elihu Abrahams was elected to the Natiohehdemy of
Sciences for his work in condensed matter thestg.and Joel Lebowitz,
who held a joint appointment in the DepartmentsMathematics and
Physics, were the only members of the Departmenetcso honored.
Heinrich Rohrer, a former postdoctoral fellow wRlter Lindenfeld in the
Department's low-temperature physics group, redetiie Nobel Prize in
physics for his work in developing the scanningimg microscope, and
returned to Rutgers to receive an honorary degn@élliam Glaberson
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went to the NSF to serve as Program Officer in temperature physics,
and Richard Plano served for two years with the DOEhe Division of
High Energy Physics. George Horton received thgg&s Presidential
Award for outstanding public service for his workstarting the Rutgers
Community Health Plan. In 1988 Peter Lindenfelcereed the Warren 1.
Sussman Award for Excellence in Teaching, and a lgar he received
the Robert Millikan Medal from the American Assdma of Physics
Teachers for notable and creative contributionthéoteaching of Physics.
In 1989 George Horton received the Warren |. Sussiward for
outstanding teaching, bringing continuing recogmitio the Department
for its excellent teaching.

Figure 50 President Bloustein Congratulating Peter
Lindenfeld on the Award of the Robert Millikan Medal

There were a number of other significant awardshe physics
faculty. In 1991 Eva Andrei received the PrizéPblysics, awarded by the
French Commission of Atomic Energy for her work tre Wigner
Crystal, and Jolie Cizewski received the NSF Aw#&nd Women in
Science and Engineering. In 1992 Theodore Madeyelected President
of the International Union of Vacuum Science, Tegba and
Applications. Joe Pifer received the 1992 FAS Awfar Distinguished
Contributions to Undergraduate Education. It watable, as well, that
one of the new string theorists, Stephen Shenkeceived the
Undergraduate Teaching Award from the Rutgers 3pax¢ Physics
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Students. Joel Lebowitz received the Boltzman NMeddl992 for his
outstanding contributions to statistical physiasg ahe Planck Research
Award. Thomas Devlin received the Panofsky Prioenfthe American
Physical Society for his strange-baryon experimantSermilab. In 1993
Shirley Jackson received the Governor’'s Thomas Adson Award, and
the Henry Hill Achievement award of the Nationalg@nization for the
Professional Advancement of Black Chemists and GtanEngineers.
David Vanderbilt received the NSF Creativity Awalar his research
program. Among the younger faculty members, MitHaeuglas and
Piers Coleman both received Sloan Foundation Fehgqewe and NSF
Presidential Young Investigator Awards, and Supin@lwar received the
NSF Presidential Young Investigator Award.

There were other evidences of the attention gimn the
Department to its instructional programs. In 1836-Joe Pifer, the
undergraduate coordinator, received an NSF grana feummer research
program for undergraduate physics majors from masktern universities
and colleges, and in 1992-93 he placed first in d@maual national
apparatus competition of the American AssociatibPloysics Teachers.
Also, Peter Lindenfeld and George Pallrand from @raduate School of
Education organized, for several years, four-weakraer institutes for
New Jersey high-school physics teachers.

In 1987 George Horton organized the Gateway Prodoa under-
prepared students planning to take the introducpdrysics course for
engineers. It consisted of problem solving andiladinsessions. Initially
a one-semester course, it was eventually extenaléeld semesters. In
1993 Suzanne Brahmia joined the Department as Diret the Gateway
Program and its Extended Analytical Physics courdée.1993 George
Horton and Brian Holton received $600,000 in grdnisn NSF, FIPSE,
and GE to establish sections of the Extended GeRérgsics course on
the Douglass Campus. In 1994 the Gateway Progmanthe Busch
Campus was moved from the MSLC to the Serin Laboyawith
equipment purchased with money from the Equipmesaising Fund. The
Gateway and extended introductory physics coursese wextremely
successful in improving the rate of successful detign of the physics
courses by poorly prepared students, as well agdnyen and minorities.

In an effort to further develop its laboratory tiustion, Michael
Molnar was hired in 1990 as Laboratory Managerhwésponsibility for
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running and upgrading the instructional laborasriéolnar was trained
as an astronomer and had extensive collegiateitepelperience. In an
effort to provide a physics major program bettesigieed for students
seeking industrial jobs, an applied physics opti@s introduced in 1990
to supplement the general and professional optauaslable to physics
majors. In 1992 the Department hosted a conferenc&eaching Intro-
ductory Physics and Chemistry, sponsored by the Blaey Institute for
College Teaching and Learning. Some 130 New Jearskgge teachers
attended the conference. In 1993 Joe Pifer, Gyegerzog (Chemistry),
and Emmet Dennis (Biological Sciences) received N#F grant to
develop a new interdisciplinary course, The GreesboEffect, for first-
year liberal arts majors. As a service to theamati physics community
Peter Lindenfeld edited an educational newsletbertfie College-High
School Interaction Committee of the APS and AAPT.

Figure 51 Students in Physics Learning Center

As an indication of the rising stature of the Guaig Program, the
average graduate record examination advance physgts score for
incoming graduate students rose from 47% in 1988#& in 1987. The
number of applicants more than doubled in thatggeralthough much of
the increase was a result of a substantial increabee number of foreign
applications. These increases in the quality arahtty of graduate appli-
cations were a reflection of intensive recruitinffoes and of the
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spreading reputation of the Department worldwideln 1990, in
recognition of the enhanced role of astronomy ie Department, the
Graduate Program in Physics was changed to theu@@d”rogram in
Physics and Astronomy. The Department added nedugte courses in
astronomy, and an astronomy option was made alilab physics
graduate students, with slightly different courequirements designed to
speed the preparation of students for researcstiaraomy.

In response to a somewhat pervasive discontenh@npbysics
graduate students at Rutgers, the Ad-Hoc Commatte&raduate Student
Life was appointed in spring 1992, charged to loi& the concerns of the
graduate students and make recommendations t@chéyf for rapid im-
provement. In the spring of 1993 the committee enadveral recom-
mendations relating to concerns about graduateestude, the graduate
program, graduate student job assignments, andt dbeupossibility of
providing more information about job opportunitiesThe Department
moved quickly to respond to most of those concerns.

There was a special honor for the Rutgers Gradeitgram when
Karl Gebhardt received the 1995 Northeastern Assioci of Graduate
Schools Dissertation Award for his thesis, “Dynasnaf Globular Clus-
ters.”

There were a number of significant research actishpents. In
1987-88 Devlin and Watts completed work on theit pathe $50 million
detector for Fermilab, designed to detect the gadiresulting from 2-
TeV proton-antiproton annihilations. In 1993-94vibe, Watts and Con-
way were part of a 440-person group that announiatdit had found
evidence for the existence of the top quark, onethaf elementary
constituents of matter. In 1987-88 Sannes and &zéncompleted the
construction of the electromagnetic shower deteatich was installed
at TRISTAN accelerator in Japan. Schommer andigé completed the
design and construction of an imaging Fabry-Pertdrierometer, which
was installed at the Cerro Tololo Observatory inl€hin 1990-91 Plano
supervised the construction and installation ofoeglex component of
the $65 million SLD detector at SLAC, which subsealy made the most
precise measurement of the weak mixing angle, foneddal to the
Standard Model. In 1988-89 members of the LSM wsrecessful in
securing NSF funding for a Materials Research Gredpch would focus
on “Oxide Surfaces and Their Interaction with Me@aderlayers.”
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In 1992-93 Thomas Banks outlined a new scenaridlack hole
evaporation, which resolved the long-standing motd of information
loss identified by Steven Hawking. Banks’ work wagorted in a long
article in theNew York Times, and Banks received a Gravity Foundation
Award for an essay in the field. In 1993-94 Bapkblished a paper on
the cosmological implications of superstring thesyiwhich appears to
provide a unique chance to confront string theaiti @xperiment.

Also in 1993-94, Nathan Seiberg produced exaaitsols of the
four-dimensional sypersymmetric gauge equationsichwidescribe the
elementary forces of nature. This achievementavamjor breakthrough,
which has revolutionized that branch of mathemadins pointed the most
promising way in decades to get a unified theorglementary forces of
nature. This work, which was done in collaboratwith Edward Witten
at the Institute of Advanced Study, has had anrenas impact on the
field and brought great credit to Seiberg and soDepartment.

As part of the planning process for the Universésch unit was
asked to draw up a strategic plan for the unitApmil 1993, the Depart-
ment of Physics and Astronomy adopted its StratBipn. The Depart-
ment committed itself to honor previous commitmentade for three
remaining faculty lines for the string theory iative, for the faculty line
that had been committed at the time Professor Madesy hired, and for
the faculty line that had been committed to coumteroutside offer to
Professor Farrar. The New High Energy Theory Gragpeed to donate
one of their remaining faculty lines, which, togathvith the line promised
to Farrar, would be used to build a strong grouppamticle phenom-
enology. It was expected that the remaining twoENIHines would be
used for visitors for some time.

Further Departmental goals included continuingdfierts to build
an outstanding program of instruction, strengthgnihe experimental
condensed-matter physics program, and continuiagl@velopment of the
program in astrophysics. The Department plannddré in the following
decade, five new faculty members in condensed-mglttgsics and five in
astronomy. With the death, departure and retireraeMcLean, Glaber-
son, Carr and Weidner, there remained four expetiahecondensed-
matter physics faculty members (E. Andrei, CroftojiKa, and
Lindenfeld), in addition to the experimental LSMctdiity members
(Madey, Gustafsson, and Bartynski). There were 8lIg astrophysics
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faculty members, three theorists (Merritt, Sellwoddpolsky), and three
observers (Matilsky, Pryor, Williams).

The Strategic Plan spelled out the needs for @adit building
space. The Plan pointed out that by the end ofL88®’s, the growth of
the instructional program would make necessary tcoctson of a new
building, devoted entirely to department instruc#b activity. It was
estimated that 42,000 sq ft of space would be reéalethe instruction
building, with an estimated cost of $6.3 millioniThe Department em-
phasized the importance of honoring the commitntentenovate the
Nuclear Physics Laboratory for the LSM, with anirasted cost of $1
million. Short-term renovation needs for the Pog€®uilding and Lecture
Hall required an estimated $200,000, and long-texconfiguration of the
Serin west wing, after the instruction programs gtvnto the new
building, would cost another $500,000. The totatof additional space
for the Department was estimated to require $8onill

In November 1994, the Department had its fourttereal review,
by a committee consisting of Icko Iben (lllinoiBatrick Lee (MIT), John
Rowe (AT&T Bell Laboratories), John Schwarz (Cakhg and George
Walker (Indiana). Their report recognized the gigant advancement of
the physics program at Rutgers since the previgtesreal review in 1987,
and concluded that the University resources hach el spent in the
three major areas of expansion, the LaboratoryStmface Modification,
the New High Energy Theory Group, and the Conderdatier Theory
Initiative.

In terms of productivity, the External Review Coitiee
concluded that the NHET group ranked second invtbdd only to the
two Princeton groups combined (at Princeton Unitaeiend the Institute
for Advanced Study), that the LSM ranked with tlesttwo or three such
centers in the country, and that the CMT group edniifth in the country
in overall quality and breadth of coverage. Then@uttee reported that
the Department as a whole ranked among the top 51@Hysics
departments in the nation. It was particularly emairthy that the
Committee found that faculty morale in the Deparitngas high, and that
there was little friction between the newer su@esstwith high budgets
and low teaching assignments, and the older menadbéine Department.

The Committee suggested that the graduate stugieality in
condensed-matter theory lagged behind the progetnssich prestigious
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places as Princeton and Stanford, whose reseaoghgons in some areas
were not assessed as highly. They pointed outatlstonger program in

experimental condensed-matter physics was esseotiakintain the ex-

cellence of the strong theory effort. The Commeig&rongly supported the
Department’s strategic plan, indicating that it @wkoposition the Depart-

ment among the very best physics departments iodhetry.

The Department took a number of actions in respotos the
recommendations of the External Review Committée.the spring of
1995 the Department hired a surface scientist,KKEammermann, on the
line committed to Madey in the LSM, and hired a demsed-matter
experimentalist, Michael Gershenson, utilizing fsintbr the start-up
package that became available from a special taggam. The Depart-
ment reaffirmed its priority areas for future hgin(experimental
condensed-matter physics and astrophysics), amd@go make available
space for these new faculty members. The Depattmiso agreed to
expand course offerings in astrophysics, and tdyafgp membership in
the Association of Universities for Research inrdsbmy at the earliest
opportunity.

The Department agreed to give higher priority xwe#ience in
teaching in salary increment and promotion actions the area of
graduate student life, the Department moved to avpthe advisement of
graduate students, to involve graduate studenteamsions about which
graduate courses to teach each year, to creatstgdar seminar course,
to start a daily Department coffee hour, and tod@epways to reduce the
teaching loads of the teaching assistants.

In 1995, Allen Robbins ended sixteen years asrcizan of the
Department. In 1995 there were 63 faculty memiethe Department,
including Lebowitz and Kupiainen who held joint apptments with the
Department of Mathematics, and Gershenson and Zimarer who were
hired in the spring of 1995 and joined the Departie the fall. With the
inclusion of Lebowitz, Kupiainen, Gershenson, Zinmman, and the
NHET and LSM faculty members, the breakdown of fdmulty members
by research area was: astronomy (6), theoreticadexmsed matter physics
(15), experimental condensed matter physics (b@pretical elementary
particle physics (11), experimental elementary igart physics (8),
theoretical nuclear physics (5), and experimentalear physics (8). With
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a small number of exceptions these faculty memhbene all active in
research.

In addition to the faculty members, there wereuald®0 full-time
and several part-time graduate students, 33 pdst@gbcaesearch asso-
ciates, and approximately 40 full-time supportingffs In the previous
five years, the Department had awarded 51 doctdegirees and 26
masters’ degrees in physics.

The Department had acquired substantial, althongh yet
adequate facilities. The Serin Physics Laborapwoyided about 100,000
sq ft of office, laboratory, and classroom spanegddition to the Nuclear
Physics Laboratory and Physics Lecture Hall. Ind®equipment for the
LSM included a 400 keV ion accelerator, a 1.7 Mawdetron accelerator,
and several tunneling microscopes. Low temperatqepment included
three mk-range dilution refrigerators and two teesl@ superconducting
magnets. Whereas, all of the physics research caased out on the
Rutgers campus in 1945, much of the physics reSesas carried out at
other institutions in 1995. Surface physics stsidiere carried out at the
synchrotron radiation facilities at the Brookhavisational Laboratory.
Nuclear physics experiments were carried out usicgelerators at
Argonne and Lawrence Berkeley National Laboratoriésle University,
New Port News (Virginia), Mainz (Germany), and %gcl(France).
Elementary-particle physics experiments were caroet at the Fermi
National Accelerator Laboratory and at the Stanfomtear Accelerator
Center. Astrophysics observers used facilitieKiatPeak, Cerro-Tololo,
Mauna Kea, and the VLA. The mode of physics resedad changed
significantly in fifty years.

The last of the group of physicists who starteds tlesearch
program at the end of World War Il had left the Bement some years
earlier. A large group of outstanding new physgcisere carrying on the
tradition that had been started fifty years earli€here were new areas of
research, greater emphasis on undergraduate ardlatga teaching
programs, and many programs that reached out t@dhenunity. The
group that came from the MIT Radiation Laboratorguwd be pleased
with what they saw today.
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