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fuel reprocessing plants, worldwide
K85, worldwide H3 (from nuclear power)
and nondefense AEC facilities, the
nuclear-power contribution becomes
substantially higher, although by the
year 2000 it is still an order of mag-
nitude less than the dose from fallout.
Estimated doses in 2000 from K8S and
H3, if they continue to be released to
the environment, are 12 and 8400 man-
rems, respectively, with approximately
one-half of the tritium coming from the
nuclear-power industry. Release from
fuel reprocessing plants in 2000 is esti-
mated to be 65 000 man-rems. Those
values are taken from the most recent
draft of "Estimates of Ionization Radia-
tion Doses in the United States, 1960-
2000," prepared under the direction of
the Office of Radiation Programs of the
Environmental Protection Agency.

THOMASB. COCHRAN

Resources for the Future, Inc
Washington, D. C.

Sexagesimal reciprocals
I was fascinated by the recent letters
that tried to represent the fine structure
constant by a product of the form

where i, j , k and I are low-order integer
fractions, because of the similarity to a
totally different problem. Whenever
possible, the Babylonians reduced divi-
sion to multiplication by means of recip-
rocal tables. In the sexagesimal system,
numbers of the form

all have "regular" (that is, terminating)
reciprocals when i, j and k are integers.
Several years ago, when I set out to cal-
culate all the 11-digit regular sexa-
gesimal reciprocals (as an aid to the
cuneiformists) I had to estimate how
many there would be. I found the num-
ber (3338) by essentially the same
geometrical scheme that Asher Peres
used in your November issue (page 9)
to estimate the number of solutions for
the fine structure constant. The results
of my calculations are found in the
Transactions of the American Philo-
sophical Society, 55, part 8 (1965).

OWEN GINGERICH

Harvard University
Cambridge, Mass.

Unemployment
understated?
I am astonished at the extent to which
the employment problem in physics has
been understated among even the pessi-
mists in your letters column.

continued on page 56

Ealing isolates vibrations
three ways.

1. Steel/Honeycomb Tables

They feature
a stainless steel

magnetic surface. The vibration
isolation system permits manual leveling. These low cost
tables are well suited to a variety of applications, includ-
ing holography (shown above). 2' x 4' and 4' x 8'

2. Granite Utility Tables

They combine
light weight with the
stability and integrity of
granite. Features an "active", self leveling vibration isola-
tion system and threaded inserts. 1 m x 2m and 4' x 8'

3. Granite
Tables

1

The accuracy,
stability and integrity

of granite provide the opti-
mum in performance. Ealing's 120

granite tables feature precision self-leveling. Sizes up to
6' x 12'. Several types of threaded inserts are available.

Our Laser Hardware Catalog has all the details. We'd like
to send you a free copy. Just drop us a line.

The Ealing Corporation, Optics Division
2225S Massachusetts Avenue, Cambridge, Mass 02140
Tel.: (617) 491-5870
Ealing Beck, England; Ealing Scientific, Canada, Europe & Australia
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WALKER
MAGNION?

Yes, these two well known names in magnetics have been
brought together within the Scientific Division of 0. S. Walker
Company, Inc., combining their technologies to provide the
finest in laboratory magnetic systems.

Combined we now offer:
GREATER SOPHISTICATION IN LOW-COST SYSTEMS.
REDUCED COST OF STANDARD AND SPECIAL SYSTEMS.
CONTINUED ADVANCEMENT IN THE STATE OF THE ART.

A comprehensive product line.
LABORATORY ELECTROMAGNETS — 4" to 15", variable and
fixed gap.
ASSOCIATED POWER SUPPLIES — field regulated, current regu-
lated and unregulated.
ESR/EPR SYSTEMS AND ACCESSORIES.
AIR CORE SOLENOIDS —Plasmaflux and specials.
CUSTOM COILS — computer designed for custom requirements.
MAGNETIC TEST INSTRUMENTATION — Gaussmeters, (NMR and
Hall), Fluxmeters, Hysteresis measuring systems.

W A L K E R /To. S. WALKER COMPANY, INC.
SCIENTIFIC // ROCKDALE ST., WORCESTER, MASS. 01606
DIVISION J J (617) 853-2323
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INFRARED TO hAhA WAVES

50 Hm - 10 mm SINGLE, DUAL OR FOUR CHANNEL
CRYOGENIC DETECTOR ADKIN MODEL IRD-4

• MOLECULAR LASERS • SPECTROMETERS
. DETECTORS (1 urn - 10 mm) • PERIPHERAL OPTICS
. SOURCES (4°K - 1000°K) • PROCESSING ELECTRONICS

ADVANCED KINETICS, I N C . , COSTA MESA, CAL. 92627
1231 Victoria Street 714-646-7165
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The true dimensions of the problem
can be described as follows:
• Initial aerospace and defense cutbacks
(huge in terms of purchasing power)
have been replaced in government bud-
gets by expenditures involving a much
smaller proportion of physicist's sala-
ries.
• Disenchantment in industry with
R&D, helped along by the carping criti-
cism of "instant ecologists," Naderite
fanatics, and the nationwide switch in
emphasis from long-term planning to
short-term results, has been proceeding
apace.
• At reduced levels of effort, overhead
and administration takes up more of the
R&D budgets, leaving even less for phys-
icists.
• Mainly in government, but also in in-
dustry, R&D executives with a degree
are seeking to survive personnel cuts by
returning to the lab. As their rank will
usually make this attempt successful,
a net influx to physics from administra-
tion results.
• A substantial fraction of physics man-
power is employed in serving other phys-
icists, in the instruments industry, refer-
ence services, and to a small extent in
scientific societies, allowing a low-gain
chain reaction to proceed.
• But the really explosive unemploy-
ment chain reaction is that provided by
the universities. Less jobs eventually
mean less students, and given the fi-
nancial situation of the universities this
means less professors. But for the
smallest likely cut in the number of stu-
dents, the number of surplus professors
is enough to take care of all the jobs the
remainder of the students aspire to.
Whoever wins in that competition,
physics loses.

The postdoctoral holding pattern, not
meant for prolonged situations, has al-
most outlived its usefulness as a buffer.
New employment opportunities, unless
you are talking of the Harvard PhD's
now working in garbage collection and
as a charwoman here in Boston, will not
exert a measurable influence. Notice
periods, compulsory vacations, use of
physicists as their own technicians and
secretaries, have already given us all
the time delay they can. Unemploy-
ment will therefore now start in earnest.

THOMAS HIRSCHFELD
Block Engineering Inc

Cambridge, Mass.

Breakdown of reason
Reading W. David Shambroom's rather
incoherent letter in the August issue,
(page 11), one wonders whatever
happened to reason at Harvard.
Shambroom studiously ignores the


