
Quo vadis-small physics departments?

letters

There is no question that science de-
partments play a major role in produc-
ing the specialists, techniques and ideas
that keep our country viable. The
science departments that contribute to
this role come in all sizes and shapes,
but should they? The Subcommittee
on Professional Concerns of The Ameri-
can Physical Society1 states that the
latest evaluative report on physics2

suggests that "physics" is done almost
exclusively at a few large prestigious in-
stitutions and that graduate students
should be enrolled in these institutions
as opposed to others. If this premise is
true, is there then any future for smaller
physics departments? In short, are
they really needed? In my opinion, the
emphasis in physics education should
not be on a self-defeating competition
for students between big and little de-
partments. There are numerous rea-
sons why both small and large depart-
ments will continue to exist. Our task
is to make both better. This letter at-
tempts to outline certain factors that il-
lustrate the need to support both large
and small departments and suggests
that programming is essential for excel-
lence in small departments.

Consider the information about phys-
ics departments presented in the fig-
ures. Figure 1 is a plot of the size of de-
partments versus the number of depart-
ments of that size in the United States.
Since some departments combine phys-
ics and astronomy some error is in-
volved, but the data should be satisfac-
tory for illustration. Figure 2 shows •
the location of physics departments
with a permanent staff (assistant pro-
fessor and higher) of more than 40
members. Even though available fund-
ing and student demand in some re-
gions may be such that large depart-
ments cannot be supported (as shown in
figure 2), the necessity for good physics
and its interplay with society in all re-
gions must be recognized. There is a
regional need by industry, government
and students for good physics pro-
grams.

The economic situation today is ex-
tremely fluid, and long-range planning
by industry is difficult. As a result, in-
dustry has been limited to a fixed num-
ber of personnel involved in research,
and as these people mature there is a
need for the infusion of new blood.
University physics departments face a
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Distribution by size of PhD granting physics
departments in the United States as measured
by the number of permanent faculty (assistant
professor and higher). Figure 1

Geographic distribution of large (at least 40
permanent faculty, including ranks of assistant
professor or higher) physics departments in
the United States. Figure 2

similar aging problem. A cooperative
venture of personnel exchange between
industries and universities could help
alleviate this problem. Of course such
programs work best for industries and
universities in the same geographic re-
gion. This need for industrial-univer-
sity cooperation was underscored by the
representatives of the corporate asso-
ciates of the American Institute of
Physics and chairmen of graduate phys-
ics departments meeting at Rockefeller
University two years ago. It was point-
ed out that students need to be more
aware of industrial research goals be-
cause in the near future new PhD's will
most likely have appointments in small
colleges or will be involved in industrial
research.3-4 Several of the industrial

managers also indicated they prefer to
hire people from their own region.

The attack on energy and environ-
mental problems requires expert scien-
tific advice at the state level. The mat-
ters of uranium enrichment facilities,
radiation waste storage and pollution
require considerable expertise from
qualified scientists within the confines
of a state. Thus, it is important that
each state have a wide range of univer-
sity research facilities with qualified
scientists available for consultation.

There are many reasons why talented
students do not want to leave their
home region to pursue undergraduate
or graduate work. If the needs of these
students are to be met, excellent phys-
ics departments large and small must
be developed throughout the US.
There is obviously a playoff between
student need and the financial capabili-
ty of a state to meet this need. Al-
though every effort must be made to
meet student needs, prudent planning
and wise use of financial resources are
crucial in developing and maintaining
quality programs.

In states with population bases as
small as three million, the available re-
sources are such that two major univer-
sities cannot develop identical physics
departments, especially since unlimited
growth is no longer feasible.5 There-
fore, coordination of programs is re-
quired. This type of coordination
should have a regional base and is a ne-
cessity for schools with small or me-
dium-sized physics departments. A
"critical mass" of five to eight active re-
search professors is needed to have an
excellent program in a particular re-
search area. Since the average size of a
department is 25 permanent faculty
members, such a department can em-
phasize, at most, three major areas of
physics. This means it is imperative
that every physics departments have a
mission carefully "hammered out' by
the departmental faculty. If no "road
map" for the department exists, then it
is improbable that a department can es-
tablish an excellent program in any
area. However, the mission must fill
the needs of the university, state and
region and fit the desires and strengths
of the faculty. It must be supported by
the university administration and be
sufficiently flexible to include such in-
tangibles as "academic excellence." All
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letters
of this requires careful planning and co-
operative exchanges of ideas.

Faculty are obviously a key factor in
any progressive program. Without
good faculty pursuing established
teaching and research goals, no amount
of money or pressure will yield an out-
standing department. Faculty mem-
bers must be able to interact with one
another on both research and teaching
matters, thus providing mutual stimu-
lation and critical insight. As men-
tioned previously, this means that in a
physics department of 25 faculty mem-
bers, two or at most three areas of phys-
ics can be attacked in depth. It is also
important to remember that not all fac-
ulty members can have their expertise
and training in the rather narrow areas
chosen to be emphasized in the mission.
The department must equip undergrad-
uates to compete in technical occupa-
tions, in medical school or at any major
graduate school and must invest in
some faculty members whose training
and research lie in fields other than
those that form the major emphasis of a
small department. Special consider-
ation must be given to these people, be-
cause their need for outside communi-
cation is greater than those of faculty
members in the areas of specialization
of the department. Innovative teach-
ing must also play an important part in
any department.

Just as it is important to have a mis-
sion and able faculty, interested and ca-
pable graduate students are a prime in-
gredient of a good program. The de-
partmental program must be responsive
to graduate student needs in terms of
education and personal development.
Faculty members must spend personal
time as individuals with the graduate
students. One of the strengths of a
small department is the opportunity for
emphasis on interpersonal communica-
tion. There is no reason or excuse for a
small department, despite the familiari-
ty that exists between the faculty and
graduate students, to graduate medio-
cre physicists.

The majority of the funding in most
physics departments comes from state
funds allocated for the purpose of
teaching. Thus, the teaching base of
any department must be considered in
formulating the size and mission of a
department. In physics, teaching and
research are so intertwined that disen-
tanglement is impossible, but it is im-
portant for the various publics of uni-
versities to understand that the empha-
sis of physics departments is on creative
ideas, teaching and training. "Program
budgeting" and "cost per student credit
hour" are common terms in this day of
cost accountability. When a physics
department shows an exorbitant cost
per student credit hour, there is pres-

sure to reduce the budget. It is impor-
tant in the planning phase of building a
department to understand what the
teaching base for the department
should be. As a rule of thumb, a solid
teaching base would consist of a teach-
ing load of 14 000 student credit hours
per year for a full-time faculty of 20.

A major source of funds for the sum-
mer program, for travel and for equip-
ment is federal grants. Federal funds
are usually granted to scientists who do
excellent research. This should be up-
permost in the mind of the person in a
small department responsible for plan-
ning departmental goals and emphasis.
Only competent people capable of doing
outstanding research will '"win" grants.
Competition for these monies has be-
come greater each year and cooperative
efforts by capable and energetic faculty
members are required, under today's
funding conditions, to build and main-
tain a well-balanced small physics de-
partment. Another source of research
support is local industry. Departmen-
tal research programs should be coordi-
nated with the needs of local industry.
There must be a quid pro quo if indus-
try is to invest in university programs.

In conclusion: I feel it is important
to reiterate that for the next few years
regional planning by physics depart-
ments should be of high priority and
that the accomplishment of a major re-
search effort and adequate graduate
program involves a "road map," excel-
lent faculty, and capable graduate stu-
dents. If these elements are present,
even in the face of modest resources, a
viable, vigorous and valuable program
can be developed.
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Nebula error?
I suppose that anyone can call anything
by any name, but if communication and
transfer of information are the aims it is
surely best to use names that others will
understand. Rudolph Minkowski once
despaired of giving an absolutely com-
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