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of recent physics PhD's received un-
dergraduate training at institutions
that, at the time of the undergraduate
work, did not have graduate physics
programs. Also many master's pro-
grams are at institutions that are pre-
dominantly undergraduate. Accord-
ingly, the statement, "based on NAS
data, four-year colleges will provide

the number has risen more in biologi-
cal-science doctorates. In contrast,
leading baccalaureate sources of doc-
torates have grown more rapidly in un-
dergraduate enrollments than as bac-
calaureate sources of doctorates in sci-
ence. Their contribution to physical-
science doctorates in contrast with bio-
logical sciences has increased a good
deal more. Technical institutions are
more similar to undergraduate colleges,

Table 2. Increases in Science-Doctorate Origins and Enrollments (%

Increase as source of science PhD's*

Type of institution

Great Lakes College Association11

1 Associated Colleges of the Midwestb

Central States College Association0

Three regional groupsd

Leading private liberal arts colleges6

Leading sources of PhDV
Leading technical institutionse

Physical
sciences

+47
+81
+22
+64
+59
+40
+98

Biological
sciences

+46
+107
+76
+125
+90
+ 12
+ 33

All
sciences

+47
+88
+ 56
+82
+68
+30
+93

Undergraduate
enrollment

increase
Fall 1951 to

Fall 1958

+22
+ 16
+41
+8
+ 11
+36
+20

* Baccalaureate sources of PhD's awarded in 1950—59 as opposed to those awarded in
1961-65. The latter were multiplied by two and the percent increase then calculated.

a Albion, Antioch, Denison, DePauw, Earlham, Hope, Kalamazoo, Kenyon, Oberlin,
Ohio-Wesleyan, Wabash, Wooster

bBeloit, Carleton, Coe, Cornell (Iowa), Grinnell, Knox, Lawrence, Monmouth, Ripon,
Olaf

0 Alma, Augustana, Carroll, Gustavus Adolphus, Illinois-Wesleyan, Luther, MacMurray,
Manchester, Millikin, Mundelein, St. John's (Minn.), Simpson

dAmherst, Mount Holyoke, Smith, Bryn Mawr, Haverford, Swarthmore, Pomona,
Occidental, Redlands, Whittier

e Oberlin, Dartmouth, Swarthmore, Amherst, Reed, Wooster, Vassar, Union, Wellesley,
Mount Holyoke

f California-Berkeley, CCNY, Illinois, Chicago, Wisconsin, Harvard, Minnesota, Michi-
gan, Columbia, Cornell

eMIT, CalTech, Carnegie, Rensselaer, Rice, Lehigh, IIT, Brooklyn Polytech, VPI, Case
Inst.

only 11% of future physics PhD's," is
highly speculative and will probably
not be borne out by future events.

Undergraduate enrollments have in-
creased at different rates in different
types of institutions. Undergraduate
enrollment increases should, therefore,
be compared with science-doctorate
contributions for various types of in-
stitutions. This has been done re-
cently by Albert B. Stewart (physics
department, Antioch College). The
results are in table 2.

These statistics do not give a com-
plete picture, and physics is not ex-
plicitly identified. However all under-
graduate colleges have increased their
number of science doctorates by a
greater percentage than their enroll-
ments have increased. In most cases

with much larger source increases than
enrollment increases. Their contribu-
tion to physical-science doctorates has
risen much more than that to biologi-
cal sciences. These statistics certainly
present a different and far more favor-
able picture of undergraduate institu-
tions as doctorate sources than that
indicated by the PHYSICS TODAY report.

ROBERT H. LINNELL
National Science Foundation

A CORRECTION: PHYSICS TODAY stated
my address incorrectly in September.
Since June 1966 I have been an asso-
ciate professor of astronomy at the
University of Arizona, Tucson and in
the Lunar and Planetary Laboratory.
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High Accuracy

PRESSURE/VACUUM
Measurements with

TENSIONED DIAPHRAGM
GAGE

A thin metal membrane is stretched mirror-
flat under tension "T", forming an ex-

tremely sensitive diaphragm. Differ-
ential pressure P1-P2 is measured

by variation of capacitance
to adjacent electrodes as

diaphragm deflects.

THE MKS BARATRON"
is a direct reading capacitance manometer
which measures true total pressures independ-
ent of gas nature or composition.
* HIGH ACCURACY — suitable for use as cali-
bration standard. Performance rivals or exceeds
McLeod gauge.
* RANGE — 1000 torr to as low as 1 x 10'5
torr, (10-7 to 20 psi). Observable precision is
10~5 torr (10"7 torr resolution* via DC output).
* VERSATILE — Remotely operable to 1000'.
Three-way readout, including high-accuracy, 5-
place digital dials. Recording and/or control
functions. Offset, expanded, and multiscale (8)
operation. Absolute or differential measure-
ments. Self-check'ing. zero-adjust feature.

THE NEW SERIES 90
MKS BARATRON repre-
sents a major advance
in vacuum measurement
capability. All-welded
metal and ceramic con-
struction (no organics)

permits bakeout to 450°C and continuous
operation at high temperature. Design empha-
sizes high physical and thermal stability. Ideal
for ultrahigh purity work including mass spec-
trometer inlets; gas analyses, metering, mixing,
and backfill; condensable vapor studies; absolu-
tion or decomposition phenomena; nucleonics;
vacuum metallurgy.
The complete line of MKS BARATRON instru-
ments includes, in addition to the SERIES 90:
* THE SERIES 77. Basic MKS BARATRON with
characteristics as described above, except used
for moderate temperatures. Hundreds in use on
every form of sophisticated research, develop-
ment, laboratory, test, & calibration apparatus.
* THE SERIES 100. Auto-nulling Digital Indi-
cator. Provides self-balancing readouts on 5-
place Nixie display, with sixth place overrange
and ± indication, plus parallel 18 bit BCD
output for computerized data logging and pro-
grammecj control applications. Essential where
the amount or rate of change of data cannot
be handled by manual means.
Illustrated technical brochures by return mail.

PRECISION PRESSURE-VACUUM MEASUREMENT
45 MIDDLESEX TURNPIKE, BURLINGTON, MASS.

617-272--9255 • MAIL TO P.O. BOX 215,
LEXINGTON 73, MASSACHUSETTS
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