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ABSTRACT

A briet description is given of the white-dwarf, cool main-sequence,
and other stages of a small-college undergraduate research program.
Four observations are given relevant to the administration and value
of such a program. A fifth observation is submitted to the effect that
government funding of small-college research should continue in view
of the “mopping-up” function which it is suited to fulfll,

The reader may be aware of the currently accepted
picture of stellar evolution. In a nutshell this is it: The
cool supergiant stage forms first. As time passes it be-
comes a hot main-sequence star. Then it progresses
“down” the main sequence, becoming cooler. Finally it
jumps rather discontinuously to the white dwarf stage.

The physics department of SMC has carried on a
research program in spectroscopy for eleven years.
Two distinct phases are past, and a third is in forma-
tion. Results startlingly suggest the reverse of the
hypothetical stellar history. During the white-hot dwarf
stage home-made equipment was developed on which
very crude measurements were made on the simplest of
arcs to obtain relative atomic oscillartor strengths whose
precision was something like *=40%. Figure 1 shows
the optical bench input to our home-made Paschen
spectrograph, including slit, chopper, lens, water-cooled
titanium arc, and (phased in with mirror) standard
lamp. Figure 2 shows the focal curve of the Paschen
spectrograph, along which a scanning photocell was
driven by a clock motor. Figure 3 shows the adjacent
room again, but this time the readout equipment can
be seen. All material was obtained from surplus sup-
plies.

For the white-hot dwarf stage there was eager
proposal-writing, and funding in 4-figure amounts dur-
ing that half of the period which was in the space
age. The total period covered in this stage was 1956-
1960. The work was done by myself and interested
students, who were occasionally paid.

For the cool main-sequence stage modern scientific
apparatus was available yielding medium precision
results concerning light from an interesting, but as yet
untamed, excitation source — the seeded plasmajet. A
variety of techniques have been used, and in some cases
improved upon, for spectroscopic plasma diagnostics on
an absolute number basis. For instance, electron num-
ber densities in the 10* cm™ region, as a function of
radius, have been found using three totally different
diagnostic techniques, and the curves differ by a factor
of two, at most. Figure 4 shows the Ebert spectrograph
and associated equipment, for much of which we ex-
press thanks to the National Science Foundation. The
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plasmajet is at the source

position. Figure 5 sh
plasmajet seeding o, Shows the

[ ‘ glassware which allows aspirating
1x}tere§hng metals, such as manganese, in liquid solu-
tion, into the inert carrier gas. The cool main sequence
stage was funded in 5-figure amounts at comfortable
3-year intervals, The total period covered by this stage
was 1961 to the present. The work was done by three
staff members (two of whom were present for part of
the period only), by a MS candidate from Vanderbilt

University, and by many students, several of whom
were on assistantships.

A hotter main-sequence stage is now contemplated.
The cool super-giant stage is viewed as an infinitely
remote, and possibly undesirable, eventuality.

My first observation concerns the undergraduate ma-
jors in this regime. The generation of great enthusiasm
during the construction or installation of scientific ap-
paratus is common. Maintenance of interest during
extensive data collection is more difficult, but can be
achieved by rotation of tasks. Retention of loyalty dur-
ing prolonged data reduction is almost impossible ex-
cept for the justifiable challenge of digesting the results
into a form suitable for presentation at a society (or
section) meeting, or for publication. But, in the cool-
main-sequence stage, where we are now, I postulate
that it is not wise to try to do more than one of these
and it is suicidal to do all three at once. This observa-
tion, or postulate, leads to the second point.

My second observation is that a small department
cannot carry on a significant cool main-sequence re-
search program concurrent with any other major effort,
such as management of a radio station, or extensive
recruiting at secondary schools. The small department

cannot cairy on more than one significant research
program.

The second observation implies a third one. If a
small department has the choice of hiring a person
with a doctoral degree or one with a master’s degree
of otherwise equal qualifications, it is occasionally pos-
sible that the one with the master’s degree should be
selected. A person with a doctorate is characteristically
more independent in his research interests and would
be much more likely to insist upon adding a.ngther re-
search program than to participate enthusiastically in
an existing program.

1Paper C9, American Association of Physics Teachers, January 30,
1967, New York City,
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cheaper than can a large research center. Tt follows
that, in my opinion, research support for such work
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tional (!xpcn'(*ncc. Fig. 5. Seedimy system to nspirate wolutions into carrier gas of the
zl::a'::'tlf’" This system was built by an undergraduate physics
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Fig 4. Ebert spectrograph on which undergraduates have measured
oscillator strengths of manganese and have studied plasma
produced by the plasmajet at lower right.
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Fig. 5. Seeding system to aspirate solutions into carrier gas of the

plasmajet. This system was built by an undergraduate physics
student,
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ABSTRACT
The occurrence of Procotyla fluviatilis (Platyhelminthes, Turbellaria,
Dendrocoelidae) in western Tennessee is reported for the first time.
Salient morphological features of the species and some aspects of its
locale and ecology are described. A listing of other freshwater
planarians collected from western Tennessee is given.

The literature contains few accounts of freshwater
planarians (Turbellaria, Tricladida, Paludicola) from
western Tennessee. Bolen (1938) reported three spe-
cies of the family Planariidae from the Reelfoot Lake
region: Cura foremani (Girard) 1852 (Curtisia fore-
manii =), Dugesia tigrina (Girard) 1850 (Euplanaria
tigrina =), and Phagocata gracilis gracilis (Haldeman)
1840 (Phagocata gracilis =). Horne and Darlington
(1967) investigated digestion in specimens of P. g
gracilis collected from springs in Shelby Forest, north
of Memphis. 1 have collected or received planarians of

all these species from western Tennessee and have
identified Procotyla fluviatilis Leidy (1857), a species
of the family Dendrocoelidae heretofore unreported
from this area (Table 1). The morphology, taxonomy
and distribution of Procotyla fluviatilis were described
by Hyman (1928, 1959) and Kenk (1944), neither of
whom reported the species from Tennessee.

TasLE |
COLLECTIONS OF PLANARIANS FROM \WESTERN
TENNESSEE
Collection Sites

Carroll County, Everett’s Spring
McNairy County, Coon Creek

Species
Cura foremani
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