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I. The Formative Period

The teaching campus at the University of
California at Riverside originated as a small
liberal arts college operating within the fra-
mework of a large University system with a tradi-
tional broad-range emphasis on research,
instruction, and service activities. It was com-
posed of four divisions, one of which, Physical
Sciences, included the chemistry discipline.

The founding Division Chairman of Physical
Sciences was W. Conway Pierce, after whom the pre-
sent Chemistry Building was named. Conway was
reared in Kentucky, and received his bachelors
degree from Georgetown College, Lexington,
Kentucky. His Ph.D. was awarded by the University
of Chicago. He taught at the University of
Chicago during the 1930's and mid-1940's. During
WWII he was active in research projects for the
Chemical Warfare Service. After WWII he was
asked to reestablish the Chemistry Department at
Pomona College which he did most successfully.
Founding Provost Gordon Watkins asked him to
establish the Division of Physical Sciences at the
then-new Riverside campus College of Letters and
Science. Conway remained Division Chair until the
unit was broken up into departments. He taught
(primarily) Chemistry 1 and analytical chemistry
as well. After the UCR Division of Physical
Sciences was converted to departments, he con-
sulted for the new Irvine campus in the establish-
ment of its physical science departments. He
received the Tolman Award of the Southern
California Section of the American Chemical
Society. He was co-author, originally with Ed
Haenish and later with Don Sawyer, of one of the
classic texts in analytical chemistry. Conway
retired in 1962; after a few retirement years in
Riverside, he moved to Oregon where he died.



Pierce was famous for practical jokes at
Pomona College and carried something of this tra-
dition to WCR when he arrived. 1In Chemistry 1,
one of his standard demonstrations was to detonate
electrically a small perchlorate/sulfur mixture at
the end of the lecture on nuclear energy and The
Bomb. Administrators remember his frequent

appeals to thermodynamics in budget discussions or
the comparison of a student's study list to a
restaurant menu. Conway was an astute academic
politician and played a major role in developing
campus policies as well as in influencing the
selection of chancellors. Early members of the
faculty remember his attempt to try to "humanize"
our grading practices and attempts to transfer
students from science to other parts of the campus
without destroying their grade points unne-
cessarily.

His research covered a surprising number of
areas starting at Chicago with X-ray diffraction
on liquids and photochemistry, as examples. At
Pomona he worked in gas adsorption on charcoal
surfaces, and he continued this work at UCR even
after his retirement.

George Helmkamp was the first chemist aside
from Conway Pierce to move to UCR. He received
his B.A. from Wartburg College, Iowa, an MS from
the Claremont Graduate School, and his Ph.D. from
Cal Tech. After a year as a chemistry instructor
at Pomona College he was invited to join the
faculty at UCR. When he arrived in 1953, the
buildings for the new Letters and Science College
had not been completed, so the first six months of
work were spent in temporary quarters.

George taught the first classes in organic
chemistry and introduced the Physical Sciences

Survey course. He has been involved in planning
and teaching all organic chemistry courses until

his retirement in 1981. He was chairman of the
Department from 1969 to 1973, and also served as
Associate Dean of Letters and Science and later,
Natural and Agricultural Sciences. For his
teaching he was awarded the Academic Senate Award
in Teaching and the first Graduate Student
Association Teaching Award. His research evolved
from acetylenes to optically active deuterium com-
pounds, DNA conformation studies, and small-ring
sulfur and nitrogen heterocycles. In retirement
he has become heavily involved with The Nature
Conservancy and played a key role in the
establishment of its reserve in Big Morongo
Canyon.

No account of Helmkamp would be complete
without some attempt to portray his Rennaissance-
man type personality. He was a pianist of suf-
ficient talent to make professional music a real
possibility in college. Other interests in which
he has excelled are tennis, glassblowing, bridge,
fishing, rockhounding, bird identification and
botany {he taught himself the elements of botani-
cal systematics to identify all common plants in
the Southwest deserts and, with Frank Vasek, orga-
nized and helped teach the Biology Spring
Wildflowers course). His skill and nastiness in
the card game of hearts are legendary with those
who participated in the noon hour games in the
departmental library.

Preparing the Physical Sciences building for
the opening of classes in January of 1954 was much
like receiving a birthday present consisting of a
do-it-yourself kit without the tools. The excite-
ment of being given an unusual, even unique,
opportunity was quickly lost in the realization
that here was a laboratory building without a
beaker, a campus without grass and trees, and a
curriculum before any students.



The Division Heads, including Conway Pierce in
Physical Sciences, operated out of what was the
residence of the Director of the Citrus Experiment
Station. Professor Homer Chapman's Greenhouse #6
provided the office space for Physics and
Chemistry Instructors Wild and Helmkamp, and
Entomology Professor Francis Gunther's laboratory
was the site of the first experiments that led to
a publication originating from Chemistry.

The first goal was to outfit the Chemistry
wing from a budget that was, to put it lightly,
just slightly larger than the government's alloca-
tion for the Riverside County submarine base.

With weekly trips to War Surplus in Los Angeles
and donations of outdated glassware from UCLA and
elsewhere, the laboratories did become operational
in time for the opening of classes. The largest
pieces of equipment in the department were a
Beckman DU spectrophotometer and a manual Rudolph
polarimetér, but there were 24 double-pan balances
whose history includes being rescued after mid-
night from a leaky tin storage shed during a
severe Fall rain.

Physical Sciences came equipped with one stan-
dard telephone, but fortunately raceways were
included that allowed us to install a set of war
surplus, handcranked field phones for interoffice
communication. In retrospect, other advantages
and disadvantages stand out. Parking was free,
anywhere, usually in dirt lots; equipment packing
crates became useful substitutes for sidewalks
during a very rainy Spring; office supplies, down
to pencils and tablets, were doled out singly;
every chemistry faculty office was also a labora-
tory, and at one time two offices, two faculty
laboratories and a student laboratory were housed
in one room. The brick and cement buildings had a

very high heat capacity, resulting in morning
summer temperatures of above 90° (high enough to

boil ether). In line with the do-it yourself
plan, it might be noted that the first gas chroma-
tograph in the department was built by George
using a wooden box, a copper tube, and flashlight
bulbs as themmal conductivity detectors. Vacuum
lines and other glass apparatus usually were
constructed by faculty members. Much "informal®
plumbing also took place.

July of 1953 opened the academic year with
three staff persons available, only one of whom
was responsible solely to Chemistry. Kay Milne
was the only secretary for all of Physical
Sciences (Chemistry, Geology, Mathematics and
Physics), Al Staats was machinist and all-around
specialist for the division, and Frances Lewis was
storeroom operator, bookkeeper, purchasing agent,
laboratory manager and most indispensable person
for Chemistry (according to Pierce). Ronald
Tolberg, who had just finished his doctorate at
Northwestern University under Jim Pitts, joined
Conway Pierce and George Helmkamp in teaching the
first chemistry classes in the Spring Semester of
1954. The first chemist graduating from UCR was
Gene Garner in 1955. The chemistry majors who
graduated through 1958 (first 4-year class at UCR)
are shown below):

1955 1957

Eugene Garner Donald Bublitz
Jack Opdyke

1956 Paul Paulsen

Charles Carlson

Waldemar Klemm
Albert Pugh

Bruce Rickborn
Thomas Ryan

Brooke Thickston
Donald Thompson
John Peter Wolfe III

1958

Raymond George
Franklin Goodspeed
Harvey Lester
Robert Lovins

John Pernett

Robert Rhodes
Norman Schnautz

Robert Woolfolk




A significant part of the requirements for
graduation from this new Liberal Arts Campus was a
Senior Thesis. In Chemistry this meant that all
students got involved as soon as possible in
undergraduate research. This student par-
ticipation had dual importance. It provided the
basis for the student's thesis but it also was
highly significant in developing the research
programs of the young faculty. Just how young the
faculty seemed was illustrated by the fact that in
1954 a maintenance man refused to modify a labora-
tory for Johnson until he could find a “faculty
member” to approve the desired change.

In Chemistry, Jim Pitts and Conway Pierce came
in as established scientific investigators with
outside grant support. The other faculty, newly
out of graduate school as divisional policy,
relied on quite modest University support and
starter grants from sources such as Research
Corporation to initiate research. Again,
everything was a do-it-yourself kit. The faculty
members were personally responsible for the
teaching activities of lecturing, grading,
teaching laboratory sections and even clean-up of
laboratories; but they also had to rely for the
most part on their own hands for the research-
related experimental efforts. Things got so tight
during the Summer of 1954 that Pomona College stu-
dents were recruited into the research programs to
keep things going.

James N. Pitts, Jr. was the first appointment
made by Conway Pierce, although Jim did not come
from his former post at Northwestern University as
a full time associate professor here until July,
1954, Jim was reared in the LA area; and both his
undergraduate and graduate work were completed at
UCLA, the latter in physical chemistry/photo-~

chemistry. During WWII he worked on classified
research projects on chemical and biological war-

fare for the National Defense Research Committee,
where he met Conway Pierce. When he arrived at
UCR he was one of fewer than 6 tenured faculty
members in addition to the division chairs.

During the days of the Division of Physical
Sciences there were 4 proto-departments
(chemistry, geology, mathematics and physics);
each of these unofficial units was headed by a
proto-chair who dealt with Pierce in budgetary and
administrative matters. Pitts served this func-
tion as long as there was a Division of Physical
Sciences, and became the first official Chairman
of the newly formed Department of Chemistry in
1959. He was influential in obtaining the addi-
tion of the original Physical Sciences Unit in
1960, in securing approval of the new chemistry
building (Pierce Hall) occupied in 1966 and
obtaining funding from the National Science
Foundation and National Institutes of Health for
expansion of the chemistry building north wing to
its present size.

Jim is known for his indominable enthusiasm
and energy. He fought to free chemistry from
budgeting policies that included counting the hot
plates for next year and to focus on the larger
picture of the department. He continually pressed
for an adequate faculty both in numbers and in
research capability. He was one of the leaders in
conversion of UCR to a general campus that was in
large part driven by the need for enhanced
research visibility as well as the need to make
time for research by making teaching loads more
typical of the rest of the University. (Faculty
frequently taught two courses and a full lab sec-
tion each semester up to then.)

Jim may recall one Saturday morning in the

early 1950's when Bob Wild (Physics) came from his
laboratory nearly overcome with ammonia fumes from



an improperly operating liquid ammonia transfer
system. He used the only gas mask available - a
war surplus WWII standard issue army gas mask - to
get to and turn off the valve. Also worth
recalling were the "animated discussions" con-
cerning administration of the machine and
glassblowing shops (he established the first glass
shop in the late 1950's) that occurred at budget
splitting time.

In later years he became Director of the
Statewide Air Pollution Research Center at UCR and
by his vigorous administration rescued that orga-
nization from threatened closure.

His research has been in photochemistry, and
he has maintained a well recognized program in
that area as long as he has been at UCR. As part
of that work he introduced the first postdoctoral
fellows to the chemistry department, and one of
his students was in the first class to receive
Ph.D.'s from the chemistry department. BAmong
others, his book with Jack Calvert, Photochemistry,
is still a standard monograph.

Pitts has received the Tolman Award, the
Chambers Award of the Air Pollution Control
Association, the Clean Air Award of the California
Heart & Lung Association, the Orange County ACS
Section Award, and was recently elected a Fellow
of the AAAS. In addition to his work at UCR, he
was a consultant to the Santa Cruz campus initial
development of the physical sciences.

In the Fall of 1954, Jim Pitts, who had wound
up his responsibilities at Northwesgtern
University, and Harry W. Johnson, Jr. joined
Pierce, Helkamp and Tolberg to initiate the first
full year of operation. This was the beginning of
the era that characterized the nature of our stu-
dent body, which, in turn, set the tone for con~

version of UCR from a small Liberal Arts campus to
a General Campus.

The students originated as often from the
junior colleges as from high schools. Their
distribution among the college divisions was quite
surprising (shocking, to many faculty), because an
unexpectedly large fraction came in with science
options for majors in a Liberal Arts program. The
ultimate consequence, compelling though indirect,
was to reinforce the idea that the campus with
limited size and programs could not persist easily
in the setting for which it was first visualized.
Faculty members had to teach their own laboratory
sections for undergraduate classes. With a
rapidly expanding number of science majors in both
the Physical and Biclogical sciences, four hours
of laboratory supervision per section quickly
exceeded any reasonable amount of time for which
faculty members were available. Originally envi-
sioned contact hours of 12 per semester rose to as
high as 24, with one chemistry instructor
averaging 17 over a three-year period. Something
had to give way. If the faculty were expected to
maintain the research quality and quantity
expected within the University of California
system, or if we were to maintain the quality of
instruction for which we became well known, help
had to be available. The obvious course, even-
tually implemented, was the generation of a gra-
duate program with its available teaching
assistants.

In the summer of 1955, Tolberg left as
planned, and he was replaced by Hartland H.
Schmidt. 1In response to the need for additional
instructors Donald T. Sawyer joined the faculty in
1956 as the first full-time analytical chemist.
Growth continued with the addition of James Hornig
(physical) and John Garst (organic) in 1958 and
with Ronald Archer (inorganic) and Manfred
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Reinecke (organic) in 1959. Ted Kuwana joined the
faculty in 1960 in analytical chemistry. The
period of the late 1950's then, was a time of
faculty as well as student growth. One of
Sawyer's recollections is that of a student
falling asleep during an analytical chemistry hour
examination. It later developed that the student
had been up all night protecting the family home
(in Highland at the foot of the San Bernardino
Mountains) from a forest fire.

Instrumentation was a major concern of the
department in its early years even as it is now.
The first major instrument was a Perkin-Elmer
Model 21 Infrared Spectrophotometer purchased by
Chemistry in cooperation with other departments,
notably Entomology. Air conditioning was
installed in part of the physical chemistry
instrument room complex using a war surplus
compressor mounted on the roof; since Regential
policy did not allow air conditioning for human
comfort, special permission was needed. An
interesting sidelight arose when it was determined
that the temperature compensating bimetallic strip
on the prism mount had been installed backwards;
after several phone calls a service man flew from
Connecticut to replace the wayward part, and the
instrument operated satisfactorily until it was
replaced by a Model 221 in 1960. 1In 1957 the IR
was joined by a Consolidated 21-620 mass spectro-
meter, and in 1958 both a Cary Model 14 Visible-UV
Spectrophotometer and a Varian NMMR were added.

The latter was installed in a greenhouse, and at
first it was operated largely at night when both
the water supply temperature and the voltage were
better regulated than in daytime hours. At times
one could tune the NMR and then be unstable to
catch a signal seen on an oscilloscope with the
recorder. Funding for these purchases was a

complicated mixture of chemistry funds, grant
funds, funds from other departments, and special
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dispensations from the UCR administration at
times.

The first serious consequence of an excep-
tionally large number of students in the Physical
Sciences was the problem of space - space for
teaching laboratories, research laboratories,
classrooms, service facilities and accommodation
of specialized instruments. The need for the
latter was perhaps the most difficult to justify
according to the formulas then in existence. The
only classroom available for more than about
thirty students had no blackboards or facilities
for experimental demonstrations, and the sche-
duling of laboratory classes began to impinge on
evenings and weekends (again with demands on
direct faculty supervision). The solution was the
first campus justification for additional space,
culminating the addition in 1960 of Unit 2 to
Physical Sciences.
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II. The Medieval Period - The Early 1960's

1959 and 1960 were watershed years for the
protodepartment. The Department of Chemistry had
been approved in 1959, with Pitts as the first
chair. Also, with Pitts and Sawyer playing major
roles, permission to establish graduate work in
chemistry was obtained; Don Sawyer was the first
graduate advisor. The original program for the
Ph.D. included two foreign languages and written
preliminary examinations. The oral examination
included a research proposition unrelated to the
student's research or dissertation. Space became
momentarily less frustrating with the expansion to
Physical Sciences Unit II (now the north wing of
the Geology building): chemistry occupied the
whole top floor of Physical Sciences I and II.

During the 1960's both undergraduate and gra-
duate enrollment grew steadily to a high of about
6100 students in 1971. With the introduction of
graduate work the faculty recognized the need to
obtain established research competence and
recognition; enrollment growth made it possible.
In the normal course of events there was a
substantial turnover of faculty by 1965. M.F.
Hawthorne (1962) was the first tenured appointment
made by the department after the initial staffing
in its pursuit of excellence. In 1964, August
Maki was appointed as an associate professor.
among those added in the early 1960's were Sunney
Chan (1961), David Kearns (1962), and Jerry Bell
{1962), Robert Neuman (1963), Phil Radlick (1963),
Bill Orttung (1963) and Richard Wing (1965).
Those leaving at various times were Hornig,
Reinecke, Archer, and Garst. Temporary lecturers
were used at times; notable among them was Jim
Sims, now Professor of Plant Pathology. Warren
Murdock and Walter Lehmann also served.

The graduate program in Chemistry grew from 17
students in 1960 to about 65 in the middle 1960°'s.
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First Ph.D. Degrees Awarded

Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

1963

James H. Sharp

1964

James K. Barr
Ronald D. Clark
Bruce W. Davis
Louis R. Kray
Richard J. Kula
David J. Pettit
Eddie T. Seo

James H. Sharp
Robert D. Stephens
James E. Tackett
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The eventual high was reached with 72 in 1968.
Space once again became a major problem. Graduate
students were working all faculty laboratories,
the physical chemistry lab, and a large number
were crowded into a room designed as the quan-
titative analysis laboratory as well as in
hallways in the basement. Undergraduate instruc-
tional demands also continued to rise. BAlmost as
soon as Unit II was occupied plans were made to
justify a new chemistry building to campuswide
comments of "those damned pushy chemists again”.
Jim Pitts finally completed the justification and
found partial NSF/NIH-PHS funding for a new
building whose construction began in late 1963.
Also in 1963, Harry Johnson succeeded Jim Pitts as
chair of the department; and he, together with
George Helmkamp, oversaw the construction of the
new building that was occupied in 1966. While the
new building was under construction, modification
of the Unit I and II building was necessary to
support research, and an outside laboratory as
well as a high pressure room were added for hazar-
dous reactions. The need for these facilities was
demonstrated by a fire from a carborane prepara-
tion in the summer of 1964, that resulted in the
need to completely rebuild one faculty laboratory
room. Although cast iron pipes sagged from the
heat and one Beckman DU spectrophotometer melted
to an unrecognizable form, only one room was
damaged seriously.

UCR is a beautiful campus. In large part the
beauty is due to the supervising architect George
V. Russell. However, he d4id not appreciate
totally the needs of an active chemistry depart-
ment, and Helmkamp had his hands full in obtaining
a loading area and storage facility for the new
building in the middle of the campus. That battle
cost the department many hard earned brownie
points with the administration.
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In the early 1960's, instrumentation continued
to be an important item for the department. A
photoelectric spectropolarimeter was added in
1962, a Varian A-60 NMR spectrometer in 1963, a
Cary 15 UV-visible spectrophotometer in 1964, and
an X-ray diffraction unit in 1965 to make possible
research for R.M. Wing.

In the early to middle 1960's additional non-
academic staff were required to support the
department's activities. Frances Lewis left the
stockroom to become bookkeeper/ordering
liaison/handywoman administrator; Imre Szabo, a
Hungarian refugee with a degree in wine chemistry,
replaced her in the stockroom. Mrs. Olive Peters
became the department's first full time secretary
and supervised the growth of the secretarial staff
until her retirement. Warren Estes and Ralph Hill
served as instrument technicians to keep
spectrophotometric instruments working and to
instruct students in their use. Tom Matthews left
physical sciences to go to Entomology as
glassblower, and Joe Bock became the first
glassblower employed solely by chemistry. The
divisional machine shop was broken up with comple-
tion of the Physics building, and Al Staats went
to Physics. Hedley Whitlock became the first
Chemistry machinist. The first electronics tech-
nician was John Taylor. Bill Gensel began work
in the storeroom, eventually becoming the first
formal general supervisor of non-academic person-
nel. Bill left in 1966 to pursue his interests,
i.e., theater.

Also in 1964 Jim Pitts was the second
Chemistry faculty member to be selected by the
Academic Senate as Faculty Research Lecturer.

Conway Pierce had given the lecture in 1959.

One of the sets of memories that remain from
the early 1960's concerns the importance of off-
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campus facilities in the development of research,
for example the La Paloma restaurant where the
proprieter participated in naming boron compounds
(olide ions) in addition to the Bull and Mouth and
Frank's Tavern where post-seminar discussions were
commonly held, and the cocktail parties at faculty
homes where departmental decisions were frequently
reached informally.

The Baroque era of the department began with
the accession of Don Sawyer to the chairmanship in
1966 with a new building to equip, a full-blown
graduate program in place, a substantial non-
academic staff to help the faculty, and a period
of growth ahead. Optimism was the order of the
day.
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III. The Baroque Era 1966-1970

The 1966 academic year also ushered in the
Quarter system at UCR. To some of us this was
good, to others, not so good. In that year the
faculty of the department included the full pro-
fessors Hawthorne, Pitts, Helmkamp, and Sawyer;
the Associate Professors Johnson, Maki, Schmidt,
and Kearns, and the Assistant Professors Bell,
Neuman, Orttung, Radlick, Boorstein, Gibian, and
Wwing. During The ensuing 314 years of Don Sawyer's
Chairmanship, the department greeted the arrival
of Ted McKinney, Bill Okamura, Mike Rettig, Paul
Ellgen, Bob (L. Robbin) Martin, Walter Deal, and
Jim Sudmeier. Professor Roy Fukuto (Entomology)
also joined us as a joint appointment. We also
bid adieu to Fred Hawthorne (UCLA), Jerry Bell
(Simmons College), and Seth Boorstein (Harvey Mudd
College and, later, an optometrist in Newton,
Mass.). This was clearly a time of expansion in
faculty and facilities.

In 1967 the department also reached a pinnacle
which will probably never be repeated. During
that year there were ten Assistant Professors on
the department's roster {(and eight tenured
Professors). Some of us remember the surrep-
titious "Assistant Professor Meetings" (one was at
the Holiday Inn) and talk of APP (Assistant
Professor Power). The next year the tenured
faculty broke the back of the movement by success-—
fully promoting two of the more obstreperous mem-—
bers of the group to tenure. (Sweet punishment).

The introduction of the Quarter system meant
that all of the courses had to be re—examined and
reproposed. This was not difficult for one year
courses like Chemistry 1, Organic and Physical
Chemistry, but the one semester courses like
Physical Chemistry Laboratory, Chemistry 5, and
Instrumental Analysis were a different story.
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IV. The Era of Limits (or The Great Famine)

In July, 1970, the College of Letters and
Science was no more, and we looked forward to our
new home in the Physical Sciences College. George
Helmkamp was immediately faced with the formidable
task of trying to replace Duke Daries, who joined
Don Sawyer in the new College office. Harvey
Miller was interviewed and joined us and remained
with the department until 1982, to set a record as
the Chemistry MSO with the longest tenure of ser-
vice. While the pre-1970's era was charac-
terized by growth and expansion, the post-1970 era
was one of limits. Budgets did not seem as good
and George and Harvey were faced with frequent
difficult decisions involving equipment, space and
staffing problems. Harvey's mean golf game and
some well-spent time on the links with key admi-~
nistrators always seemed to bear some fruit for
us, however.

To indicate the different situation that we
faced during the early 1970's, no new ladder
faculty were added during Georéz_helmkamp's four-
year tenure as Chairman. He was successful,
however, in augmenting our diversity with the
appointment of Adjunct Assistant Professor Tom
Cairns (chemist with the L.A. County Museum of
Art and, later, with the FDA) and Jim Sims, then
an Associate Professor from the Plant Pathology
Department, as a joint appointment. Jim provided
us with an expertise in natural products che-
mistry. During this same period, Lou DeHayes came
on board as a lecturer (he became an Assistant
Professor in 1975).

An event particularly noteworthy to graduate
students, who received the news with some ecstasy,
is described in the 1972-73 UCR catalog under

"Chemistry" as follows: "....(c) Foreign
Languages. A reading knowledge of German, French,
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or Russian ls recommended but not required for the
doctor's degree in chemistry." Some of us were
convinced that a UCR Chemistry Ph.D. would never
be the same.

Some of us also worried that UCR would never
be the same. During the 1972-73 academic year the
campus, beset by a large enrollment decline, was
faced with the prospect of the loss of a large
number of faculty positions. A major topic of
discussion on campus during 1973-74 was about
where these positions would come from. Each
department was being asked to justify its position
and its positions. Although it was not known at
this time, these resource problems had already
sealed the fate of our new disciplinary colleges.
In one more year the College of Physical Sciences
would become history.

It was on this kind of note that the
Chairman's "master" was transferred from a grate-
ful George Helmkamp to Hart Schmidt in July, 1974.

The Era of Limits (or as one of us called it--The
Blue and Gold) era gave way to the Contemporary

Era in the department's history.
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V. The Contemporary Era

Addition of ladder faculty assumed a high
priority during Hart Schmidt's tenure as Chair.
During 1975-76, four assistant professors were
appointed (DeHayes, Midland, Birge, and Scott).
Mark Midland (who received a Sloan Fellowship in
1978) and Gary Scott remain on the faculty. Lou
DeHayes is now a Director/Research at California
Portland Cement in Colton and Bob Birge has just
begqun a new career as the Head of the Chemistry
Department at Carnegie-Mellon University,
Pittsburgh, PA.

On July 1, 1975, the College of Physical
Science was merged with the College of Biology
and Agriculture to form the College of Natural and
Agricultural Science under Dean Mack Dugger. The
merger was a recognition of the need to conserve
campus resources in the era of extreme constraint.
Don Sawyer will remember one afternoon following a
period of tension with the Chancellor when vir-
tually all of the faculty of the College of
Physical Sciences signed a petition in his sup-
port; it even helped resolve the crisis in Don's
favor. In 1975, Phil Radlick resigned and became
a Vice President for Research at Merck and Co.,
Rahway, N.J., David Kearns left UCR to join the
Chemistry faculty at UC San Diego and August Maki
left to join the UC Davis campus.

During the 1974-1977 period, considerable
upgrading of the undergraduate organic teaching
labs (third floor east wing) was accomplished.
Two labs which were originally occupied by Fred
Hawthorne's group were "stripped" and were con-
verted to a more workable teaching configuration.
In addition, the two labs across that hall were
upgraded as teaching labs. These four labs now
serve 300-400 organic students each year.
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In 1974-1975, the Department (with Jim
Sudmeier's leadership) jumped headlong into
serious multinuclear Fourier Transform NMR, by
means of the Department's second successful equip-
ment grant from NSF (the first supported
purchase of an HP3000 computer system, and the
third led to installation of the Spex Laser Raman
facility in 1977). The "Bruker 90" wide-bore
system arrived with what seemed to be the maximum
number of mechanical start-up problems and with a
great deal of promise (we can look at any nucleus!
- well almost). By this time Bob Neuman was
acting chair for a year (1976-77) while Hart
Schmidt was on sabbatical at the National Bureau
of Standards, and Bob recalls having to deal with
the manifold mechanical and personal problems that
came in the door with the Bruker 90.

In addition to the Bruker installation during
the Neuman acting chairman-ship, the Department
was awarded funds for more conventional NMR faci-
lities under a new University "obsolete instruc-
tional equipment" program. This award resulted in
the replacement of the Varian A-60's with Varian
EM360 and EM390 permanent magnet proton instru-
ments. Thus for a short time, UCR was again truly
"state-of-the~art" in low field NMR capability.

The year 1976 was also the year that serious
planning for repainting Pierce Hall commenced.
Acting Chair Neuman recalls presenting samples of
paint at a Wednesday seminar in order to get input
from those who would have to live with the
choices. As a result, "Battleship Gray" Pierce
Hall has now been converted to yellows, beiges,
muted oranges, and in one case (guess which
faculty office) to what could only be described as
"outrageously orange." For the second time, the
Department offered "Perspectives in Industrial
Chemistry” in 1976-1977. This quarter-long grad-
uate course exposed the graduate students to a
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series of varied industrial chemists, who pre-
sented their views on diverse topics from hard-
core chemistry to career development. This
course, along with its first version (1973-4) and
its third (1983-4), was a big plus for both gra-
duate students and faculty.

During 1978-79, Don Sawyer was voted Faculty
Research Lecturer and thus became Chemistry's
fourth faculty member to receive this honor
(including Jim Pitts, Conway Pierce and David
Kearns). In that same year Don was also honored
by being named a Fellow of the American
Association for the Advancement of Science.

In 1979-80, with Bob Neuman now the Department
Chair succeeding Hart Schmidt, a number of
memorable events occurred. The completion of the
painting of Pierce Hall occurred after what seemed
like years of effort. A major step forward in
photocopying/reproduction services occurred when
the Department allowed what was the Receptionist's
Of fice to be taken over by the Campus to be con-
verted to a "Fast Copy" center for Chemistry and
other nearby departments. In the area of equip-
ment acquisition, the Department replaced aging
Cary 14 spectrophotomers with a Cary 17 and a Cary
219, both of which are currently being eyed for
replacement themselves. 1In addition, the old
Varian ESR instrument was upgraded by the purchase
of an IBM console/waveguide. Mort Gibian left the
faculty that year to become Chair at Seton Hall
University, South Orange, N.J., and Paul Haake
from Wesleyan University visited our Department
and taught for one quarter.

The ongoing search for an Assistant Professor
in Physical Chemistry was concluded with the hire
of David Bocian in 1979. David received a Sloan
fellowship in 1982 and was promoted to Associate
Professor in July, 1984,
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One of the more far-reaching actions of Bob
Neuman's year as Chair was the decision reached by
the faculty to seek upper administration support
for addition of one additional faculty member in
analytical chemistry. This decision was taken in
recognition of the fact that our Ph.D. program in
analytical chemistry was (and is) the only such
formal program in the state. It was argued
(successfully) that additions of faculty to the
program would very likely have significant impact
on its attractiveness to graduate students. The
administration approved the plan to hire one ana-
lytical faculty member (any level, including Full
Professor) and in the Fall of 1979, the search was
begqun. Not long after this Don Sawyer announced
his intention to resign and accept the position of
Provost at Lehigh University!

Early in 1980, Mike Rettig assumed the
Department Chair's position. Virtually his first
act as Chair was to announce the re-acquisition of
Don Sawyer (things weren't working out with the
Lehigh negotiations). Later actions in the analy-
tical area led to the appointments at Full
Professor of Charles Wilkins (1981 from the
University of Nebraska) and Peter Griffiths (1982
from Ohio University). These individuals brought
new expertise in the areas of Fourier Transform
Mass Spectrometry and Fourier Transform Infrared
to the Department. The third faculty addition
during this period was Tom Morton, who came to UCR
from Brandeis University. Tom Morton is a physi-
cal organic chemist with interests in gas phase
ion chemistry and the chemistry of the sense of
smell.

Charter faculty member George Helmkamp retired
in 1981, after 28 years service to the department
and the Campus. George, who is now Professor
Emeritus, is still active in teaching, and has
even agreed to teach part of Chemistry 1 this
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year. The next year saw the retirement of our
management services officer, Harvey Miller, whom
George had hired when he became Chair in 1970.
Harvey now is quite happy spending as much time as
possible on the golf course.

Since Mike Rettig's time as Chair left the
inorganic discipline a bit thin, a number of
inorganic visiting faculty were in residence
during this period. Included in the group were
Brian Mann (University of Sheffield), Michael
Green (University of York), and Allen Hill (Oxford
University). Also on campus for a series of lec-
tures was R.J.P. Williams (also from Oxford).
Three faculty (Birge, Midland, Scott) were pro-
moted to tenured positions in 1981, and Harry
Johnson became Associate Graduate Dean in the same
year (Harry had been the Graduate Dean from
1974-1980) .

The period 1980-1982 had considerable faculty
involvement in writing two NSF equipment grants.
Those grants were successful, and led to the
installation of a Nicolet 300 Multinuclear NMR
(with satellite Nicolet data station interfaced to
the "old" Bruker 90 magnet), and a Nicolet FTMS
1000 Fourier Transform Mass Spectrometer.
Additional equipment installed in those years
included a JEOL FX200 'H/73c MMR and an
Enraf-Nonius Single Crystal X-Ray Diffractometer
(to replace the Picker FACS1). History will
record that the Department also bought a microwave
oven during this period!
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VI. The Era of Renewed Optimism

In late 1982, Charles Wilkins was named
department Chair. This happened at the time
Harvey Miller was retiring, so Charles was able to
be an important participant in the hiring of a key
ajide to the Chair, namely management services
officer Linda McCafferty (affectionately known as
Little Mac, with Wilkins dubbed Big Mac).

In 1983, a second departmental mass spectro-
meter was installed (VG ZAB, purchased partly on
competitive NIH equipment funds), and a Ph.D.
staff spectroscopist was hired. An important
early priority of Wilkins' chairmanship was
acquisition of staff salary funds adequate to sup-
port the newly acquired major instrumentation (two
mass spectrometers, a third now "on order,” two
high field NMR instruments). These salaries were
"nailed down" and the department now has two NMR
staff spectroscopists (Robert Lee, Christine
Tseng) and two staff mass spectroscopists (Richard
Kondrat, Russ Tsao). Additional major equipment
recently acquired include a Spex spectrofluori-
meter and two Nicolet FT-IR instruments.

Two faculty resignations this year (Sudmeier
to private consulting/ entrepreneuring, Birge to
Carnegie-Mellon) have created two openings on the
faculty and nationwide searches were undertaken to
fill those positions. We expect Dallas Rabenstein

(Alberta) to join us July 1, 1985, as Professor of
Analytical Chemistry.

The UCR chemistry faculty continue to be
externally recognized for their work. Professor
Sawyer won the Tolman Award in 1983, given by the
Southern California Section of the A.C.S. 1In
addition, Charlie Wilkins received the 1982 Lester
Strock Award of the Society for Applied
Spectroscopy, and Peter Griffiths will receive the
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1985 Pittsburgh Spectroscopy Award from the
Spectroscopy Society of Pittsburgh. Awards to Jim
Pitts during this period (Chainbers, Tolman, Fellow
AAAS) were noted earlier.

It is appropriate to conclude this narrative
with a tribute to the Chemistry staff of the past
and present = too numerous to mention individually
- who have in so many important ways contributed
to the productivity of the faculty and students in
the Department. The faculty and students fully
recognize staff efforts in maintaining the smooth
operations of the Department in its teaching and
research roles. Working together the faculty and
staff of the Department have have participated in
the award of 432 B.A./B.S. degrees, 111 Masters'
degrees, and 175 Ph.D. degrees in Chemistry since
the campus opened in 1954. At the present time in
Chemistry at UCR 45 undergraduate majors and 57
graduate students are pursuing degree objectives.
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Appendix I

Catalogue copy comparing Chemistry Department
courses before and after adoption of the
quarter system.
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7/ Curicula and Courses From the UCR General Catalog
1966-67

Lowes Diviion Counes

Physical Sciences 1A-1B, Inisoduction to the Physical Sciences. (4-4)

An inttoduciion (o physies, chemisery, and geotogy. Selected topics of corrent amd his.
tmical intercnt including classical mechanics, the earth’s siructure, clectricity and mag.
netiun, waves, spesttoscopy, alomic encigy levels, the periolic table, chemical bords,
sadivactivity, geological time scales, nuctear physics, clemeatary particles,  Mr. wild.

1A-1B-IC. General Chemistry. (4-4-4)

Preseyuisite: Iwo years of high schonl algebra. Jligh school cliemistty iy vecom.
wmewled. oiherwise consent of instructor is sequeired. Au intsoduction to the principles
of chemistry. Fither Chemistry JA-IB-1C o1 Chemistry 4A4B—C is prarequisiie to all
ather aliemivry couses. The Siall

4AABAC, General Chemisiry., (5=5-5)

Presequisite: high schood ehemistry, omcursent 1egi fost du Matl irs A, An
fnrensive coune desigued 10 challenge the student and accelesate the program of the
well peepared student. Fegaivatent fo content 1o Chemistry TA<IB-1G anid Chemistry 5.
Bhis course is designed 10 give a solid i Juction 10 the q itative and structucal
aspects of chemistry. The S1all.

5. Quantitative Analysis. Firu Course. (5}

l'-nnpt : Chemiusy 10 with 3 graste of C or better. Introductory principles and
practices of quanmalhr analyds. Stoichiometric calculations and application of [nm-
u;-lﬂ of chemicat equililiting 1o analytical problens; boratory, litrimetric amd gravi-
weteic analysis. The Seall,

BA-8D. Organic Chemistry. (4-4)

l'-rm.mult' Chcmimy I(. or 4C. An inteodiction to the chemistry of aliphatic
and cle y 1eactions of funciional grcups; laborasry tech-
nijues in 1)mhnn and wtentification, A short teominal course daigned to satisly <es-
tain lile sience and pieprolessional programs.  The Stafl.

Upper Division Counses
‘I he 180 series courses in themistry are primasily tor beginning gradluate stndenis and
wuvanding seniors.

109A-109R. Physical Chermisiry. (3-3)

Srercuisite: knowledge of diflerential catculus (Mathesmatics SA-98). Matesial to
e cnecest will indade ilermods namics, kinetics, nun-electrolyte and electrolyte solu-
titm shrenry, changes of phase and relates] subjects. Designed primarily for students with
nicresss in lile and agricnttural sciences, Doces oot Eulfil) major requisements lor
1y depariment majme. The Stafl.

110A-110B-110C. Pliysical Chemistry. Firss Course, (3-3-3)

Presequisite: Chemistry $A-10-4C or 5 with a grade of C or hetter; Physics 4A-4B-
ALy Mathematics 910 (may hie taken concunently). Noachemisiey majors may be
adimitted withow castrse 5 with coment of instiucion, ‘Uhe first, second, amd third laws
of thenmdynamics and their application 10 a varicty of prolilems of chemical interest
including chemical equilitwia, thermcheminiry, solid, Hguid and gaseous states of
watler, phate cquitimia, propeniies of sabutions (wasrienic and fonit); theoty of ionic

. fonic fucting, clectrolytic processes. Kinctic motocular theory and intro-
duttion 1o statistical merhaniss; chewmital kinetics and ity selation (o statistical me.
chanies and Rinetic motecutar ihieney: imsoduction to quantum theory and its applica.
tion w poperstics ol atoms and the steucture of motecules.  The Stall,

Chemistryy 7 71

111A, Physical Chemistry Laboratory. (3)

Prerespuisite: Chemistry 1IDA; presequisite or concurrent, Chemisiry 1100, Pliysical-
chemical and Iat y expesi in Ing fund; I principles
af physical chemistry. The Stall

1118, Physical Chemistry Labosatory. (3)

Frercyuisite: 110A-110R; pscrequisite or concurrent, 110C. Physical-chemical meas.
urements and haboratory experiments illustrating tundamental principles of physkal
themdatry, The $taff.

11ZA-F12B-112C. Organic Chemisiry. (4-4-5)
l‘rﬂu]\lhllt' Cbetmslry IC o C(, with » grade of C ot better, or Chemistey RA-RR.

Cl y of alipt aml de ussing thenry of sivucture and seaction
lu«hzmlsrp; as a basha for diwm‘lml ke order of topicy will be allphalic chemistiy,
u chemistiry, and I prodtucis. Lal y: oiganic synthesis, quatitatise

, phiysical techuiques.  The Stall

125. lastrumental Mcethods. (5)

Tresequisite: Chemiury 4A-4N-4C or 5, Physies 4A-4AR-4C or cquivalent; or on-
sent of {nstauctor. An extensive treatment of chemical equitilnia, separations, electra.
chemistry, and the principles of optical methods. 1 hese tapics are discussed asul pre-
sented av an introdidion to hsirumental methods. ‘The theories and applicatinns of
importzat instiemenial methods ase treated in the fectures and in the laboratiny.
TheStall.

139. Osganic Synthesis. (2)
Prevequisite: Chemistry 183 (may e taken concursenily). Adsanced labaratory tech-
niques in the synthesis of organic P fs. The Stafl.

150A-1508. Inorganic Cheminry. (3-3)

Prerevjuisite: Chemistry 110A, An tivn to istry, with
special emphasis on structure am) Imm!ing of important clawes of inmg:nlc componle,
‘The synthesis and reaction of many im) g v of the cl e dis
cineerl syrcematically. The Stafl.

1 "y z b

166. Struciural Methals. (5)

I'serequisite: Chemistry 132C asl 125 with a grade of € or better and 150A (inay be
concussent). Mcthods for the itentification aml elnridalinn of structutes of fnorganic
and oganl ls using k tech ntal hods, particnlarly

spectroscopy, will be phasired. The Stafl.

181A-181B-181C. Advanced Physical Chemistry. (3-3-3)

Prerequisite: Chemistry 110C with 2 grade of C or hetter, Selected topics in modern
physical chemintry, including clementary wave mechanics, stmmic strnctine and speciva,
mllm.' of the chemical bund, molecular structure and spectra, intersnolecular foices,

b4 Istical hanles, the nintes of madiey, aml photochemistry, The Stafl.

183, Intermediate Organic Chemlstry. (3)

Preresuisite: Chemistry 112C, or eyuivatent, with a grade of C or better. The chem.
istry of organic compotints, including aome special toplos presesited at 3 more 2.
vanted level than in an introductory course. The Stafl.

184A-1M4R. Iniroduction to Physical Organic Chemistry. (3-3)
Paerequisite: Cliemnistry 102€, 1100, latroduction 10 the physiczl aspects nf organic
chemistry,  The Stafl.
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72 ¢ Cuiricula and Courses

199. Special Studies, (1-5)
To be 1aken with the consent of the chairman of the depastment as a means of meet-
ing special cursicular problems, The Saafl.

195. Seninr Thesis, (1-4)
Presequisite: senfor status; German 2 or a seading knowledge of German. Recom.
meinted for honors 1 Each i will submit a thesis hasesd upon an imte.

peanddent survey of the literatuie of some special topic. Total eralit may nut exceed 3ix
unite, The Stafl.

199. Sentior Research. (1)

Prescquisite: senior status, consent of instructor, An i to the lal Y
methouks of researdh in the Relits of analytical, oiganic, inorganic, or physical chemistry.
The studeat will contuct a carclully supervised investigation in one of the alore.
mentioned ficlds and will submit 3 wiitten repost on his work. The Siafl.

199H. Senior Honors Research. (1-6)

Prerequisite; senior statuy, an average of geade B or higher in chemistry courses,
torent of instructor, Original researth in the fiehds of analytical, inosganic, organic,
o physical chemistry. “The student will be required 10 submit a written report of his
wmk. Total credit for 193 and/or 199H may not cxeced 9 units.  The Stafl.

Groduote Courtes

203A-2038. Chemical Thermodynamics, (2-2)
Prerequisite: consent of instyucior, ‘The thermodynamics af systems of chemical
interest.  ‘The Sesfl.

204A-204B. Chemical Kinetics. (2-2)

Prerequisite; consent of instrircier. A critical considerativa of the kivetic of all
impuriant tiaes of themical reactioms. Experimental methods and application of theory.
Recent adiances in the theory of seaction rates. The Sufl.

205. Chemical Quantum Mechanics. (3)
Prorequisite: gonsent of imstructar, The clements of quantum mechanics with par.
ticular emphasis on chemical problems, The Stafl.

206, Chemical Statistical Mechanics. (3)
Prctequbsite: coment of instructor. The furml Is of intical mechanics and
selexted topics of current physical-chiemical interest. The Stafl.

209 (D-2). Advanced Tapics in Physical Chemisiry. (2-3)

Presequisite: couseat of intructor. Selected advanced topics fruin movdern physical
chemistry. B he cuntents of these courses will vary. Coutse may be repeated with dilferent
topic (and dillecent lester).  The Staff.

219 (D-Z). Advanced Topics in Qrganic Cliemistry. (2-3)

Prerequisite: coment of dnstrictor. Selectet advancedl topics from mutesn organic
chemistey. “The congents of these courses will vary, Course may be repeated with different
topic @and different lester). The Staff.

229 (D-Z). Advanced Tapics in Analytical Chemisry. (2-9)

Prerequisite: consent of inutractor. Selecied advanced topics (rom modern analytical
chemiury. The contents of theve courses will sary. Contse may be repeated with different
topic (and ifferent tetter).  The Stafl.
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239 (D-Z). Advanced Topics in Inorganic Chemisiry. (2-3)

Prerequisite: consent of instructor. Selecteld advanced topics Irom immdern inorganic
chemistsy. 't he of these will vary. Course may be sepeated wish dilfesem
topic (and diffecent lettes). The Seafl.

250. Grad Seminar in Chemistry. (1)
P isi U siatus. Oral reports by praduate students, faculty, and

visiting scholars on current rescardh topies fn chemistry. “The course will be graded Sails.
factory (5) or Unnatistactory (U).  The Stafl,

251, Graduate Seminar in Analytical Chemintry. {(2)
Prerequisite: graduate stindent statue, Oral repares and discuscion by students, faculty,
and visiting scholars on cusrent reseasch topias in analytical chenisisy.  The Stall.

252. Grad Seminar in Inorganic Chemistry. (2)
Presequisite: grad fent statns. Oral reposts and discunsion by students, facully,
and visiting schofars an current sesearch topics in inorganic chemistry.  The Stafl.

253, Graduate Seminar in Organic Chemistry. (2)
Prevequisite: grad tent statin. Oral seports and discussion by students, faculty,
amt visiting scholars on current reveasch tapits in organic dicmisiry,  The Stafl,

254. Graduate Seminar in Physical Chemistry, (2)
quisite: graduay fent s1atus, Oral veporirx amd discussion by students, faculty,
and viviting scholars on current sescarch topies in physical chemisisy, ‘The Stafl.

297. Directed Research. (1-6)

Prevequisite: concent of a stalf member. Research in analytical, Inoiganic, organic, or
physicad chemiiry under the direction of a8 member of the stafl. A wiliten veport is
royjiisedd of the student at the end of the vesearch study. The Stafl.

Lrer

299, Rescarch for Thesis or Dissertation, (1-12)

Peerequisite: consent of a stalf member. Research in analytical, inorganic, organic, or
physical chemistey under the diseciion of a member of the stafl. ‘This reseavch i3 o he
fucluded as a part of the dissertascion. The Stafl

B CLASSICS

Douglass S. Parkes, Ph.D.. Associate Projessor of Claisical Givilization (Chairman
af the Depariment)
fAnastasius C. Bandy, Ph.D., Assistant Professor of Classics
-
Thomas 1). Burney, M.A., Acting Assirtant Professor of Classics
John G. Hal), M.A., Lecturer in Classics

The Depactment of Classics offers work in the Greek and the Latin languages
amd literatures and im Greek and Roman history. 1o is interested not only in
those surdents who major in the field of Greek and Latin clawsies, hut also in
those who would like to selate cassics to other fields as well as thase who plan a

teaching career an the high school, college, or university fevel. 1t is the intent of

1 On leave, 1966-1967



From the UCR General Catalog 1965-66
62 Courses of Instruction
Graduato Program In Chemistry

Orjentation Examinafions )

All students admitted to regular graduate status as proapective candidates
for master's or doctor'a degrees in chemistry are required, at the beginning of
their first semester in residence, to take orientation examinations. The ex-
aminations are normally given on the Thursdny and the Friday immediately
preceding registration weck. Although a notico of the times and ‘)laces of
these examinations is usually sent to each student a(_l[nltted to regular grad-
uate status in chemistry, it is the studcnt's.reoﬁonaibnh!y to be pn_the campus
early enough to check the bulletin boards in the Chemistry Building for this
information. Students working townrd advanced degrees in chemistry take
these examinations in the four ficlds of nmalytical, inorgauic, organic, and
physical chemistry. The sole purpose of this requirement is to rmit the atafl
to recommend the course of work that will most effectively aid the student’s
development in his chosen field. Ficlds of specialization now offcred by the
Department of Chemistry are nnalytical chemistry, finorganic chemistry, or-

ganic chemistry, and physical chemistry.

fequirements for the Master's Degree
Requirements are: . . . . . .
1. Orientation examinations in analytical, inorganic, organic, and physical

chemistry.

2. Gezrnl University requirements. See the dnnouncement of the Graduate
Division, Riverside.

3. Departmental requirements:

Plan I
. Demonsatration of n reading knowledge of German, French, or
Russian, A
b. Twenty units of approved courses and graduate rescarch, of which at
least 8 must be in the 200 series and 6-8 in graduate research.

¢. A thesis. . . .
d. A final ornl cxamination on the thesis may be required.

Plan 11

a. Demonstration of a reading knowledge of German, French, or Rus-
ian. .

b. :\t least 24 units of upper division and graduate courses of which
at least 12 must be in the 200 scries courses in chemistry. Course
credit in areas closely relnted to the fleld of concentration (such as
physics nud mathematics) may, on the approval of the Gradunte
Adviser, be applicd toward the satisfaction of the total unit re.

uirement. i
c. Iq’nssing comprehensive final examinations covering all four fields of

chemistry required.

Regvirements for the Doctor’s Degree

The requirements are: ]

1. Oricntation examinations in analytical, inorganic, organic, and physical
chemistry.

2. General University requircments. Sce the Announcement of the Graduate
Division, Riverside.

nts:

> ?F:;;':f:.":/'ﬁ?zg;m Ic\ ]tfrogram of study will be recommended b ﬂl'e

departmental Commitiee on Graduate Study on the basis of the student's

performance in the orientation examinations and a consideration of his field

of specialization.
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b. The Cumulative (Major Field) Examination. To encourage a planned
program of study and literature reading carried out concurrently with re-
search and to provide for a more continuous monitoring of the student'n in-
tellectual growth and development, the mnjor examination in each field of
apecinlizntion offered for the doctor’'s degree (namely, nnalytical, inorganie,
organic, and physical chemistry) shall consist of “cumulative” one-hour
examinations, one given cach month for the eight months of QOctober, No-
vember, December, January, February, March, April, and May of each
academic year, with the possible addition of rn examination in June or July,
The student is allowed lo start taking these examinationa with the firat
one acheduled during his first semester of residence if he is on regular
graduate status and hns no deficiencies (ns indicated by the orientation
examinations) in his probable major field of study. Thereafter the examina-
lions are taken continuously until five are passed except that the student
may omit the summer examination and one additional examination ench
year on any occasion.

¢. Foreign Languages. A reading knowledge of German and of either
French or Russian is required of all candidates for the doctor's degree in
chemistry.

d_. Oral Qualifying Examination. After passing the forcign langunge ex-
aminations and the required number of cumulative examinntions, the can-
didate is given an oral examinntion by his doctoral committee. This exami-
nation consists in part of defending an original proposition and is designed
to test the extent of the candidate’s development and his breadth of knowl-
edge in chemiatry and relnted flelds.

Lower Division Courses

1A-1B. General Chemistry. (4—4) Yr. Mr. Pitte

I:e(sture, three hours; discussion, one hour; Inboratory, one three-hour
period.

Prerequisite: two years of high school algebra. High school chemistry is
recommended.

An introduction to the principles of chemistry. Either Chemistry 1A-1B
or Chemiatry 4A—4B is prerequisite to nll other chemiatry courscs. Chem-
istry 2A~28 may be substituted as prerequisite to Chemistry 8 and 9.

*2A-2B. General Chemistry. (4-4) Yr. The Staft
Lecture, three hours; laboratory, one three-hour period.
Prerequisite: none.
An introductory course emphasizing the principles of chemistry, includ-
ing a brief introduction to elementary organic chemistry.

4A—4B. General Chemistry. (5-5) Yr. Mr. Bell

Lecture, three hours; laboratory, two three-hour periods.

Prerequisite: high school chemistry, concurrent registration in Mathematies
9A and Physica 4A.

Intensive course designed to challenge the student and accelerate the pro:
gram of the well prepared atudent. Equivalent in content to Chemistry 1A~1D3
and Chemistry 23. Tiis courso is designed to give a solid introduction to the
quantitative and atructural aspects of chemistry.

8. Organic Chemistry, (3) I. Mr. Radlick

Lecture, three hours.

Prerequisite: Chemistry 1B, 2B, or 4A-4D.

An introduction to the ehemist? of aliphatic and aromatic compounds;
elementary reactions of functional groups. A terminal course designed to
satisfy a one-semester requirement in organic chemistry,

* Not to bo given, 18651966,
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9. Organic Chemistry Laboratory. (2) I. Mr. Radlick

Lecture, one hour; laboratory, one three-hour period.

Prerequisite: Chemistry 8 (may be taken concurrently).

A course in the laboratory techniques of organic chemistry designed to
accompany Chemistry 8.

23. Quantitative Analysis, First Course. (4) I and 1L Mr. Kuwana

Lecture, two hours; Jaboratory, two three-hour periods.

Prerequisite: Chemistry 1B with a grade of C or better.

Intreductory principles and pmcﬁces of quantitativo analysis. Stoichio-
metric calculations and applications of principles of chemical equilibrium
to analytical problems; laboratory, titrimetric and gravimetric analyses.

Upper Divislon Courses

The 180 series courses in chemistry are primarily for beginning graduate
students and outstanding seniors.

*109. Physical Chemistry. (3) 1. Mr. Pitts
Prorequisite: knowledge of differentin] calculus (Mathematies 9A-8B).
Material to he covered will inclulde thermodynamics, kinetica, non-electro-

Iyte nnd electrolyte solution theory, changes of phase and related subjects.

Designed primarily for students with mnjor interesta in life and agricultural

scienres. Does not fulfill major requirements for chemistry department majors.

126. Instrumental Analysis. (4) L. Mr. Sawyer

Lecture, two hours; laboratory, two three-hour periods.

Prerequisite: Chemistry 4A-4B or 23, Physics 2A-213 or equivalent.

A more extensive trentment of the theories of acidimetry, alkalimetry,
oxidimetry, and electrochemistry. These topics are discussed and presenteé
as an introduction to instrumental techniques. The theories and applica-
tions of important instrumental methods in chemical analysis are treated
in the lectures and the laboratory of the latter part of the course.

135A-135B. Organic Chemistry. (4-4) Yr. Mr. llawthorne

Lecture, three hours; laboratory, one three-hour period.

Prerequisite: Chemistry 1B or 4B’ with a grade of C or better, or Chemis-
try 8.

The chemistry of aliphatic compounds, fundamental theories of organic
chemistry, and an introduction to reaction mechanisms during the first semes-
ter. Chemistry of aromatic compounds and natural products during the second
semester.

Laboratory: organic synthesis, qualitative analysis, physical techniques.

#139. Organic Synthesis. (2) II.
Laboratory, two three-hour periods.
Prerequisite: Chemistry 183 (may be taken concurrently).
Advanced laboratory techniques in the aynthesis of organic compounds.

140A. Physical Ohemistry. First Course. (3) I. Mr. Orttung

Lecture, three hours.

Prerequisite: Chemistry 4A~4B or 23 with a grade of C or better; Physics
4A-4B-4C; Mathematics 8C (may be taken concurrently).

Nonchemistry majors may he admitled without course 23 with the consent
of the instructor.

The laws and theories of chemical phenomena and the application of
these lawa to definite problems in chemieal thermodynamies, thermochem.
lutry,i gas laws, kinetic molecular theory, and the colligative properties of
solutions.

* Not (@ be given, 1966-1980.
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140B, Physical Chemistry. S8econd Course. (3) 11. Mr. Kearna
Lecture, three hours.
Prerequisite: Chemistry 125 with o grade of C or better, Mathematica 9C.
Homogencous and heterogencous equilibria and the phase rulo, ionic theory
and electrical properties of solutions, electrochemistry, use of free energy and
entropy concepts in calculations of equilibrium constants, chemical kinetics.

142, Physical Ohemistry Laboratory. (4) II. Mr. Bell
Lecture, two hours; laboratory, two three-hour perioda.
Prerequisite: Chemistry 140A ; concurrent, Chemiatry 140D,
Physical-chemical measurements and laboratory experiments illustrating
fundamental principles of physical chemistry.

150, Inorganic Chemistry. (3) II. The Staff

Lecture, three hours.

Prerequisite: Chemistry 140A (may be taken concurrently).

An introduction to modern inorganic chemistry, with special emphasia on
the pericdic behavior of the elements. The structures and reactions of many
important compounds of the elements are discussed syatematically.

181A-181B. Advanced Physical Chemistry, (3-3) Yr. Mr. Kearns

Lecture, three hours.

Prerequisite: Chemistry 1408 with a grade of C or hetter.

Belected topics in modern physical chemistry, including elementary wave
mechanics, atomic structure and spectra, nature of the chemical bond, molec-
ular structure and spectra, intermolecular forces, elementary statistical me-
¢hanics, the states of matter, and photochemistry.

183, Intermediate Organic Chemistry. (3) I. Mr. Helmkamp
Lecture, three hours.
Prerequisite: Chemistry 135B, or equivalent, with a grade of C or better.
The chemistry of orgaunic compounds, including eome special topics, pre-
seated at a more advanced level tHan in an introductory course.

184, Introduction to Physical Organic Chemistry. (3) II. Mr. Neuman
Lecture, three hours.
Prerequisite: Chemistry 135B, 140B, or equivalent, with a grade of C or
better; Chemistry 183, or consent of the instructor,
Introduction to the physical aspects of organic chemiatry.

186. Qualitative Organic Analysis. (4) Il. Mr. Radlick
Lecture, two hours; laboratory, two three-hour periods,
Prerequisite: Chemistry 135B with a grade of C or better.

180. 8pecial Studies. (1-4) X and II. The Btafl
To be taken with the consent of the chairman of the department as a means

of meeting special curricular probloema.

105, Benlor Thesis. (2) I and II. The Stafl
Prerequisite: senior status; Gerwan 2 or readlng knowledge of QGerman.
Recommended for honors students. Each student will submit a thesis based

upon an independent survey of the literature of somo special topie.

186A-196B. Senior Seminar. (1-1) Yr. Mr. Johnaon
The firat half of the first semester will be devoted to a discussion of the use

of the chemical literature. The remainder of the year will be used for seminars

by students, staff members, and outside speakers,

197. Bendor Research. (1-5) I and 1I. The Btall

Prerequisite: senior status, consent of the instructor.

An introduction to the laboratory methods of research in the flelds of ana-
Iytical, inorganis, orglanic, or physical chemistry. The student will conduct a
carefully supervised investigation in ons of the aforementioned fields and will
submit 8 written report of his work,
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199, Senior Honors Resgearch. (1-5) I and 1I. The Stafl

Prerequisite: scnior status, an average of grade B or higher in chemistry
courses, consent of the instructor.

Original research in the ficlds of analytical, inorganic, organic, or physical
chemistry. The student will bo required to submit a written report of his
work. Total credit for 197 or 199 may not exceed 6 units.

Geadoate Covrses

203. Chemical Thermodynamics, (3) I. Mr., Schmidt
Prerequisito: consent of the instructor.
The thermodynamics of systems of chemical interest.

*204. Chemical Kinetics. (3) 1. Mr. Pitts
Prerequisite: consent of the inatructor.
A critical consideration of the kinetics of all important classes of chemical
reactions. Experimental methods and application of theory. Recent advances
in the theory of reaction rates.

*205. Chemical Quantum Mechanics. (3) L. Mr. Kearns
Prerequisite: consent of the instruetor.
The clements of quantum mechanics with particular emphasis on chemical
problems.

206. Chemical Statistical Mechanics. (3) II. The Staff
Prerequisite: consent of the instructor.
The derivation of the laws of molecular assemblies from the properties of
the individual molecules and their mutunal interaction.

208A-Z. Advanced Topics in Physical Chemistry. (2 or 3) I and IL
Prerequisite: consent of the instructor. The Stafl
Selected advanced topics from modern physical chemistry. The contenta of

these courses will vary. Course may be repeated with different topic (and

different letter).

219A-Z. Advanced Topics in Organic Chemistry. (2 or 3) T and IL
Prerequisite: consent of the instructor, Mr. Neuman
Selected advanced topics from modern organic chemistry. The contents of

these courses will vary. Course may be repeated with different topic (and

different letter).

229A-Z. Advanced Topics in Analytical Chemistry. (2 or 3) II,
Prerequisite: consent of the inatructor. Mr. Sawyer
Seleeted advanced topics from modern analytical chemistry. The contents

of these caurses will vary, Course mny he repeated with different topic (and

different letter).

239A-Z. Advanced Topics in Inorganic Chemistry. (2 or 3) I, IL.
Prerequisite: consent of the inatructor. The Stalf
Selected advanced topica from modern inorgnnic chemistry. The contents

of these courses will vary. Course may be repeated with diftercnt topic (and

different Jetler).

250. Graduate Seminar in Chemistry, (1) I, IL Mr. Johnson
Prerequisite: graduate student status.
Oral reports hy graduate students, faculty, and visiting acholars on current
research topies in chemistry. The course will he graded Satinfactory (8) or
Unsatisfuctory (U).

* Not 10 be given, 1965-1966,
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261, Graduate Seminar in Analytical Chemistry. (2) I, 11. Mr, Kuwann
Prerequisite: graduate student status.
Oral reporta and discussion by students, faculty, and visiting scholars on
eurrent research topics in analytical chemisiry.

262, Graduate Seminar in Inorganic Chemistry. (2) I, II.  Mr. Ilawthorne
Prerequisito: graduate student status.
Oral reports and discussion by students, faculty, and visiting scholars on
currgnt research topics in inorganic chemistry.

253, Graduate Seminar in Organic Chemistry. (2) I, 1L Mr. Johnson
Prerequisite: graduate student status.
Oral reports and discussion by students, faculty, and visiting scholars on
current research topics in organic chemistry.

264. Graduate Seminar in Physical Chemistry. (1) I, IL The Stafr
Prerequisito: graduate student status.
Oral reports and discussion by studenis, faculty, and visiting scholars on
current rescarch topics in physical chemistry.

297, Graduate Research in Chemistry for Individual 8tudents. (1-6) I, IL
Prerequisite: consent of a stafl member. The Staff
Research in analytical, inorganic, organic, or physical chemistry under

the direction of a member of the staff, A written report is required of the

student at the end of the rosearch study.

299, Graduate Research in Chemistry for Dissertation. (1-6) I, II.
Prerequisite: consent of a stafl member. " The Staft
Research in analytical, inorganic, organic, or Ehysical chemistry under the

direction of a member of the staff. This research is to be included as a part

of the dissertation.
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Appendix II

Undergraduate Degree Recipients
1954-June, 1984

Note that there are two lists, so check both
to find your name. We hope that no one was
omitted accidentally.

Guenter Ahlers
Jeffrey Albert
Prank Anthony Alonge
Robart S. Altman
Robert T. Ambroge
David W. Antrosio
sara M. Aschmann
Stephen J. Backlund
William W. Baird
Frances C. Baribeau
John S. Barkley
Peborah E. (Bastedo) Lerner
Patricia A. Bastiaans
Ann L. Bayerque
James P. Beck
Michael C. Beechan
Stuart J. Bell
Stuart L. Belli
Dennis E. Bender
Bdwin L. Berger
Denny Beroiz

Donald M. Besemer
Patricia A. Blair
Vernon C. Bohr Jr.
Richard A. Borders
Douglas A. Bostrom
Ricky L. Boydston
Robert 8. Breneman
John R. Bricarello
Kristin C. Brier
Paulus W. Bruins
Steven Wayne Buckner
Timothy R. Buhl
Steven R. Burke
Pitzhugh G. Bush
Greg L. Butters

Kirk W. Butz

Steven C. Carey
Gilberto Carrillo
George F. Carroll
Stave R. Chriastensen
Stanley M. Clark
Timothy C. Collins
Jennie S. Crowley
John L. Dabritz
Richard M. Dahlgren
Phillip L. Dahlstrom
George L. Dale

Val R. Debrunce
Gary J. DeJong
Gerald L. Delker
Travis M. Dinoff
Gary S. Ditta

James S. Drage
Adrienne E. Drobnies
Darryl S. Dumke
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Raymond Duncan

Lynne M. Dunlap
Thomas A. Early
Rudolph W. Eden
Alan F. Edwards

Don S. Edwards
Richard L. Ehrhart
Wwilliam A. Eklund
Bric M. Eljason
Teresa X. Elrod
Michael J. Epstein
Gordon L. Epstein
Stephen W. Eubanks
Jennifer J. Everatt
Ranny A. Pields
Mark P. Fletcher
Richard V. Folger
Michael R. Fondiller
Timothy A. Fondiller
Lois Y. Frasca
William P. Freeman
Mark B. Frink
William M. Fruscella
Laura L. Fuller
Sharon T. Gaffney
Kevin P. Gallavan
Peter Gifford

Gail A. Graham

Carl D. Gregory
Charles Grissom
Prederick H. Grose
Karl R. Grose
Ronald L. Halterman
Bruce R. Harris
Sharon F. Harris
Ralph A. Hartman
Dennis M. Herbert
Fred H. Wilcoxon IIX
Ernest R. Hogue
Jeffrey N. Hollander
Richard J. Holloway
Joseph E. Hourigan
Bruce M. Howard
John M. Hughes

Pred Hulderman
Steven Iles

Michael J. Incorvia
Alan E. Ingall
Hisaghi B, Iwahashi
Curtis B. Jenkins

Vergil C. Jenkins, Jr.

Clifford Johnston
Mark D. Jones
Royce A. Jones
Ralph B. Jones
Brian L. Justus



Philip M. Kellett
Delmar K. Xelley
Jong K. Kim

David L. King

Keith L. Klein
Waldemar A. Klemm, Jr.
Louis R. Kray
Richard J. Kula
Merlin E. Lacy
Robert F. Lammert
Peter N. Landerman
John T. Leffingwell
Harvey A. Lester
Timothy W. Linick
Robert E. Lovins
James R. lowell, Jr.
Richard L. Lutz
David M. Lynch
Ferren Maclntyre
Alfred P. Marchettl
Donna L. Mareno
Richard M. Martin
Richard L. Massingale
Gerald B. Matson
William G. Matty
Jan E.A. Maurits
Vivian F. Mayer
Roger N. McCormick
Jean M. McKinnie
Kathleen E. Meurer
Robert J. Milligan
Michael J. Murray
Roward L. Needles
Ernast Ngo

David W. Nix

James H. Nuckols
George W. O'Dom
Henry A. Onsgard
Oscar A. Paez
George T. Parks
George B. Pattillo
Paul J. Paulsen
Van A. Pena

John M. Pernett
Susan C. Pocock
Albert L. Pugh
Spencer Redfield
Patricia J. Rivers
Robert D. Rosenberg
Thomas Russ

Spencer Redfield
Robert C. Rhodes
William R. Richards
Arthur D. Riggs
Patricia J. Rivers
Robert D. Rosenbarg

Thomas Rusa

Thomas D. Ryan
Norman G. Schnautz
Richard R. Schrock
Mark M. Schwartz
Maxine L. Sharpnack
Loran D. Shields
Douglas W. Skinner
David R. Springer
Dennis M. Stone
charles D. Stout
George T. Takakl
Carel E. Taylor
Brooke Owens Thickston
Donald Thompson
Larry E. Thompson
Dino S. Tinti
Conrad M. Valdez
John P. Valentic
Dane Von Winkelman
Jim Warner

Rodger L. Wells
John P. Wolfe, III
Roger A. Wolfe
Robert Woolfolk
Jeffrey R. Wyatt
Ranaome J. Wyman
Stanley M. Ziegler

Karen G. “Anderson
George T. Andrews
James R. Baker
Porrest C. Baldwin, Jr.
Wayne M. Barnes
Alfons Baumstark
Stephen W. Bell

John Bernardin
Gerald F. Brem
Lowall D. Brenneman
Raymond L. Brown
Donald Edward Bublitz
John G. Burr

Charles M. Carlson
Bruce L. Carsten
Dean E. Carter
William P. Carter
Dean M. Christman
Charles A. Christy
Kenneth G. Claus
Richard A. Coates
Ronald S. Cole
Parker H. Daughetee, Jr.
Robert J. Day

Mark S. Donnell
Warren C. Easley
John W. Eberlin

Paul H. Farnham

Mei Y. Fong

Bruce M. Freeman
Bugene P. Garner
Philip M. Garrett
Lorrin R. Garson
Raymond S. George
John C. Gifford
Xeith V. Gilbert
Edward G. Glatz Sr.
Franklin C. Goodspeed
NReal R. Goodwin
Esmond A. Grosz, Jr.
James I. Hall

Sung D. Han

Joseph M. Hartley
Oorin L. Haworth
Christopher R. Hills
Richard A. Hollins
Michael J. Hopper
Bernard M. Hovanec Jr.
Pamela L. Howarth
James R. Humphrey
Donna L. Hunt
Michiel Inae

Lecnard V. Interrante
Richard L. Jaccbs
Robert C. Jordan
Thomas H. Jourdan
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Wayne R. Kanow
Fred R. Kearxney,
Kathi S. Klimberg
Arne Knudsen
Steven Kosowski
Paul E. Kreter Jr.
Tenley S. Krater
EBlizabeth A. Kuenzel
Donna M. Kunert
Mark Lackey

Mark K. Layson
Raymond Lee

Jacob D. Laggett
Bal A. Lewls

Ronald R. Linhart
William Lipa

David C. Lucio

Ann Marie Lyons
wWilhelmina B. Maloles
Kenneth A. Mark
Manlio D. Marquez
Laura Martinez
Larry R. Matthews
Timothy G. Mattson
Michael S. Maynard
Steven G. Mayorga
Charles L. McCarthy
Thomas A. McCleary
Richard L. McCreery
Sharon A. McDougall
Deborah S. McDowell
Richard A. McHale
Larry W. McLaughlin
Scott L. McMullin
Charles D. Merritt
Duane A. Miller
Richard G. Miller
Michiko Miura

Ahmad E. Modabber
Susan G. Mohlman
Steven W. Moje
Claude E. Monken
Thomas E. Moock
Cynthia R. Moore
Randall N. Morris
Lorraine Morrison
James V. Moy

John J. Murphy
Donald G. Muason
Anne Myers
Christiana Myers
Alberto A. Navas
Rasaaell E. Nelson, Jr.
Gerald H. Newton
Khan H. Nguyen

Gary L. Ochs



Marc Qgan

Richard C. Chler
Stephen M. Ojena
John V. O'Reilly
Terry W. Osborn
Renee Otoski

Mary A. Ott
Dennis Ray Owen
Gregory J. Pachiano
Gary L. Park

Jack Pattison
Kevin B. Patzowsky
Thomas G. Perkins
John A. Pierce
Michael J. Pimental
Raymond E. Planck III
John T. Plander
Stephen A. Rains
Carolyn G. Randall
Douglas C. Rawlins
Albert Rego

Xaren A. Reinhardt
Peter Rettinger
Paul J. Reyes
Joanne R. Richards
Steven F. Rickborn
William A. Riddell
Tim Ridgway

David C. Ringwald
Jeffery J. ROy
Horst Rudrich
David W. Ruff

Paul W. Runquist
Carolyn G. Randall
Douglas C. Rawlins
Karen A. Reinhardt
Peter Rettinger
Paul J. Reyes
Joanne R. Richards
Steven F. Rickborm
William A. Riddell
Tim Ridgway

pavid C. Ringwald
Horst Rudrich
David W. Ruff

Paul W. Runquist
Irwin C. Schreiman
Robert J. Schultz
David J. Schyler
Judith A. Scott
David O. Seealey
Mark R. Seger
Patrick J. Sharrock
Robert H. Shealy
Myron Shenkiryk
Beverly Sher
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Robert C. Shilkett
Thomas D. Shoup
pavid Shuh
Enmanuel J. Simeus
James C. Smart
Constance D. Smith
Pamela R. Smith
Scott Robert Smith
James Snell, Jr.
william H. Snider
pana W. Somesla
Steven Y. Sparks
Steve Spengler
Thomas Spiglanin
Marcia Sprang
Steven N. Spurlock
pelilah M. Squatrito
Dion A. Stams
Richard L. Stephens
Richard M. Stern
Anthony Stevens
Bruce W. Stevens
John S. Stevenson
Norma P. Stimler
Joseph D. St. Julien
Julane E. Storm
christopher Storment
James A. Stump
George M. Sullivan
Karry M. Swift
Alan P. Sylwesater
Larry D. Talley
Kenneth V. Taylor
Terry M. Thomas
Gay L. Thompson
-Gerald L. Thompson
William A. Toben
Wwilliam M. Tokorcheck
Stacy Trouard
Ronald F. Tucker
John W. Twilley
Randall J. Van Gelder

Juanita E.Van Koppenhagen

James Jay VanMeter
John F. Vaughan
Laslie Walkeapaa
Alan Warshauer
Thomas D. Webster
Teresa A. Wehner
Charlas V. Weir
Gregory D. White
Warren C. Whitehead
Janet S. Wisniewski
Lawrance E. Wolinaky
wWilliam J. Worsley
Akio Yoshikawa
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Master's Degree Recipients



T. L. Allsup
Yukiko O. Aochi
Jane M. Bader (Kuwana)
Thomas A. Baker
Van D. Banks
Ronald E. Barry
Sharon R. Benjamin
Alexis J. Brown
Richard V. Brown, Jr.
Timothy Buhl

Diane H. Burley
Terry E. Bush

John R. Cable
Harry P. Calhoun
Danjel B. Cardin
Linda M. Carrell
Howard N. Casgsey
Jameg P. Catrantzos
Robert S. Cohen
ann M. Costello
Daborah S§. Crew
Donald C. Crocker
Donald E. Damschen
Timothy X. Dunn
Ronald R. Easton
Kenneth R. Ervin
Ken Feenstra
Walter H. Ficklin
Robert M. Fielding
Samual P. Finch
Eric W. Findsen
Charles M. Finley
Dennis R. Fitz
Jerry L. Fosnaugh
Leigh Frye

Terence G. Gleason
Jeffrey F. Goldman
Gail A. Graham
Thomas E. Haw

Don R. Hischfeld
Robert T. Iwamasa
Stephen L. Johnson
Oliver J8 Jullin
Barbara S. Karp
Philip M. Kellett
Charles Kelley
Kirklen Kupecz
Jean Kurth
William Lakatos
Richard E. A. Leitz
Che H. Liao

Frank D. Linn
Ellan M. Logue
Patricia C. Lokensgard
Ann Marie Lyons
James E. Malloy

Sharon M. DeHayas (nea McDonald)
Mary M. McKown (nee Young)

Jean Meister
charles Merritt
Nicholas J. Miller
Taranch Mirzadegan
Lsonard P. Motz
pavid L. Narva
Raymond B. Nelson
Lesley L. Noble
pmmanuel C. Onyiriuka
Qscar A. Paez

Oscar Pallota

Frank J. Pappano
Christopher T. Pate
David L. Perry
Frances B. Peters
Janet E. Petre

Sri H. Pfunter
Marcel R. Pirio
Gary A. Plett

Wing Hong Pun

Amy G.T. Purcell
Jonathan L. Rasmussen
Margaret R. Resketo
Andrew L. Ross
William Rothman
Jeffery J. Roy
Linda M. (Carlin) Roy
James J. Schuler
Martin P. Schweizer
Sarah G. Schwerin
Dennis Scott

Joan Senyk
Myung=So00 Seo
Manuel A. Silva
Cecil G. Nanni
Gordon D. Smith
Mary A. Soliman
Robert Stafford
John J. Stamp
Frank W. Stechmeyer
Wilson Tam

Ratanaporn Tamgpoonpholvivat

Richard Thibedeau
Larry E. Thompson
Dale R. Thorpe
ponald L. Underwood
Ravindra C. Vagvada
Richard R. Versace
Dean E. Wilcox

Debbie Willems (Nystrom)

Laurie A. Willis
Robert J. Wilson
Ta-Ching Yu
Brant L. 2Zell
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Doctoral Degree Recipients



Richard A. Ackarman
Robert G. Adler
George K. Alameda
Gilbert Albelo

Luis Alcacer

Gary L. Alford

Reza Allahyari
Larry W. Amos
Michael J. Amrich, Jr.
Charles T. Angelis
David J. Armstrong
John W. Ashmore
Blair C. Baker
James K. Barr
wWilliam C. Barrette, Jr.
E.J. Baum

Joseph V. Behar
James A. Bennett
Charles T. Berge
Thomas E. Berry
Mario E. Bodini
David W. Boldridge
Raymond Borkman
Paula J. Bosserman
William R. Bottenberg
pavid J. Brookman
Lauren Brown
Malcolm Burxleigh
pavid R. Burley
Robert J. Bussey
Thomas S. Calderwood
Ken Callahan

Eddie Carbin

Alan W. Case

George Castro
Robart F. Chaiken
Richard W. Chambers
Yeong-Jgi Chen
Ronald D. Clark
Ronald K. Clark
Patrick Condran, Jr.
Christine M. Conroy
Thomag M. Cooper
Robert Corley
Harshel T. Crawford
Phillip D. Curb
Keith R. Darlington
Bruce W. Davis
William Doub

Gary 8. Dunks
Dwayne L. Ehman

D. Lauriston Elliott
Barry D. Epstein
Ernest W. Ertley
Jeffray L. Evelhoch
Harold C. Faulkner

William Fenical
Barbara Finlayson-Pitts
John K. Foote

James N. Prancis
Jeffrey Gaffney
Ronald Galaway
Charles F. Gay
James N. Gerber
John M. Gerdes

John Gerlach

Gary G. Glachino
Arthur Gilbert
Richard Goldbaum
Alvin D. Goolsby
Alberto Haces
Milton L. Hammond II
Garrard L. Hargrove
Louis V. Haynes
Alvin O. Hermann
Laverne D. Hess
Norman E. Hester
Joseph A. Hofmann, Jr.
Gary D. Holmes
David V. Howe

Lynn M. Hubbard
Ronald J. Hunadi
Alan L. Huston
Arthur F. Isbell
Thomas I. Ito

Tak Iwata

Richard R. Izac
David A. Johnston
Violet Jonas
Claude R. Jones
Stephen E. Jones
Brian L. Justus
Kenji Kawaoka
Robart Klem
Christopher G. Knudsen
Ralph Komai

Norman S. Kondo
Louis R. Kray
William C. Kray
Richard J. Kula
Young C. Kwon
Congtance S. Larkey
Penny Lee

Luis E. Leon

James W. Lewis
Greg A. Leyes
William J. Lipa
George Lockyer
James R. lowell
Stephen Luk

Keith D. Magers

AR. P. Marchetti

Paul J. Marsden
Grace Marsh

Dana G. Marsh
Robert P. Martin
Thomas M. Mischke
C. Jon Mitschele
James F. Monthony
M. Mark Morrison
Bdward J. Nanni, Jr.
Judy S. Okamura
Jack Opdycke

David Owen

Dennis C. Owsley
Richard P. Pankratz
Miguel P. Parra-Hake
Robert A. Perry
David J. Pettit
Brian M. Pierce
Scott B. Preston
Nellie Radomsky
Albert Rego

Marten Reintjes
Thomas Riechel
Frank Rordorf
William Rosen

James A. Rynd

Jameg R. Sanborn

G. Alan Schick
Ronald Schlupp
Richard D. Schmidt
Pranklin Schultz
Cynthia G. Scrimager
William T. Scroggins
John Sebasgtian
Eddie T. Seo

James H. Sharp
Romualdas Simonaitis
Maxrtin D. Stallings
Alexander R. Stankunas
Robert D. Stephens
Donald B. Stierle
James E. Tackett
Larry D. Talley
Elizabeth D. Taylor
Charles M. Thompson
Robart Toister

J.M. Wolfson

Alfonso Tramontano
Gerald C. Tustin
Timothy S. Ungermann
Dariush Voosoghi
Donald E. Walmsley
Leslie F. Warren, Jr.
Tracy Weed

Patrick A. Wegner
George R. Wiger
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Joseph Wilczynski
Jinnie L. Williams
J. M. Wolfson

XK. Lim Wong

Yeng P. Wong
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