A WINNING
COMBINATION

MCA/Microcomputer/
Problem Solver*...

All at a price that won't blow your
budget.. The Microprocessor based
Nucleus Model 2048 makes data acqui-
sition, manipulation, and reduction
easy for a change. The familiar MCA
functions are available via front panel
controls and keyboard operations
while the microcomputer portion of the
Model 2048 may be used for internal

at your fingertips

in easy-to-understand-and-use
BASIC® allow you to perform a variety
of mathematical operations on the data,
himited only by your imagination! Soft-
ware routines for data smoothing and
stripping are available from The
Nucleus

The 2048 includes all the circuits and
functions reguired to accept an input
directly from the anode of a PMT or the

output of a semiconductor detector
preamplifier/amplifier. Each measure-
ment is processed by a 2048 channel
ADC and stored in the 1024 channel (or
optional 2048 channel) memory

data manipulation. *Programs written
For further information, call The

Il |guid

$28E * ¢

Nucleus at (615) 482-4041 or send for
our free 2048 brochure

e et ML AMALTITR

461 Laboratory Rd, Oak Ridge, TN
37830, Telex 557-482
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Thyratron Drivers
Triggered Spark Gaps

» Grid drivers, heater supplies, auxiliary
equipment, and optical triggers for medium
and large thyratrons.

» Triggered spark gaps for single and
repetitive pulsing.

IMPULSE ELECTRONICS, INC.

m ® 10Eliot Road
Lexington, Massachusetts 02173

Telephone: (617) 862-6161
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coin-flipping. Coin-flipping gives you a
50-50 chance of being right. With faith
you have no idea how often you may be
right or wrong. Faith is not a guide to
truth, and principles accepted by faith
are not a proper guide to action. Faith
should be condemned as an improper
method of using one’s mind.
Creative insight and intuition can
lead to useful hypotheses, but belief
requires proof of the correspondence
with existence by a process of reason.
No other tool exists. Physicists should
lead in advocacy of reason as the sole
method one has to acquire knowledge.
RoeerT H. HARTFORD
Shippensburg State College
7/81 Shippensburg, Pennsylvania
THE AUTHOR COMMENTS: How does one
account for the vast practical achieve-
ments in art, science, applied ethics,
and so on, of those inspired by religious
faith, if faith is unrelated to reason, as
Hartford alleges? *‘Thou shalt not kill”
is an article of religious faith. Is it
therefore just a lucky strike? May the
claims of reason sometimes be under-
stated and have to be searched out in
the way researchers are always finding
rewards in unlikely places?
LAWRENCE CRANBERG
Austin, Texas

/81

Advent of 10° V x-rays

I was surprised and pleased to see
myself in a photograph with Charlie
Lauritsen on page 44 in July. We are
shown beside our million-volt x-ray
tube in the High Voltage Laboratory of
Caltech in 1928. But the material tak-
en from Millikan’s papers does not go
back quite far enough to include the
start of the story.

In June 1927 I finished the first year
of a National Research Fellowship at
Princeton. That year had been spent in
measuring the limitations of Geiger
point counters. I had been working
with these counters in 1924-1925 in my
doctoral research at the University of
Chicago. My research also used a 250-
kv x-ray tube, and I wondered why no
one had made use of one of the million-
volt transformer banks then available
to see how electrons behaved when
their mass was more than doubled
relativisticly as it would be at a million
volts. Having pretty well exhausted
the possibilities of point counters, I
asked to have my second fellowship
year at Caltech where one of these
million-volt sets was located.

My request was granted and I was
duly welcomed at Caltech by Millikan.
My bed had slid across the floor in an
earthquake the night of my arrival. 1
paid little attention, assuming it to be
the daily jiggle. Had I run out in the



street [ would have made the acquain-
tance of all the neighbors. I worked
through the fall and early winter on a
scale too modest, using a hot filament
tube between two yard-size hemi-
spheres.

As the pHYSICS TODAY article points
out, Charlie Lauritsen was finishing
his doctoral research at that time and
was looking about for a new endeavor.
He showed interest in what I was doing
and, with his engineering experience,
had a better concept of what a million-
volt x-ray tube would have to look like.
It was easy to agree with his concept,
and Charlie *moved in"” with me and
my project. The scale of the operation
increased about an order of magnitude,
each of us providing ideas as we went
along. The 1928 photograph shows the
tube about a foot in diameter and ten
feet long, with four glass sections but-
ted together and mounted in a discard-
ed transformer platform (redwood nev-
er gets dry enough to insulate a million
volts).

The cathode was a steel tube about 2
inches in diameter ending in a hemi-
sphere on which was mounted a tung-
sten rod about Y4in. by 2 in. This put the
anode and cathode about an inch apart.
Charlie had learned a lot about pulling
electrons out of metal with a high field.

The tube was based on a flat steel
plate from which the diffusion pump
was hung. The pump was of steel,
homemade and 4 inches in diameter,
connected with a liquid air trap, both
very “‘outsize” for 1928. The pump had
a steel waterjacket, and one of my
memories is seeing Charlie trying to
solder leaks in the waterjacket with an
oxyacetylene torch. He succeeded!

The transformers were in series, all
but the first on insulating stands, the
redwood having been replaced with
porcelain insulators. One transformer
and half of the next are visible in the
1928 picture. The transformer bank
was rated at 1000 kilowatts, so we had
an ampere to work with. Arcs fifteen
or twenty feet long were not unusual.

We got bursts of x rays, several to a
half cycle, when we were able to get a
good vacuum. Our regular work day
was from nine in the morning to mid-
night and usually terminated with a
hamburger “all the way” at Joe's on
Colorado Street. At night we could see
how we were doing by one of us taking
the fluoroscope outside and seeing how
far from the lab we could see the screen
glow. A hundred yards marked a good
night.

The control desk for the transfor-
mers is in the foreground in the 1928
picture. We moved it into a utility
tunnel when we found how well we
were doing, and ran the tube only when
the area was deserted. We made a
rough measurement of the hardness of
the x rays by absorption in lead. They

If you think all
thermocouple
vacuum gauges
are the same,

it’'s time to

take another look.

Take a close look. You'll find
that the Model TC1 Thermo-
couple vacuum transducer from
MKS has the features you need
to make measuring vacuum
pressure easy, and inexpensive.

For instance, temperature
compensation has been de-
signed in to achieve a tempera-
ture coefficient of 0.05 microns
per °C. Although the temper-
ature coefficient may not be
a major concern of yours, it
shows that this TC Gauge has
the kind of quality you expect
from MKS.

MKS

INSTRUMENTS, INC.

Two electronic packages
are available, both with analog
meter and two setpoints for the
flexibility you need. One is a '3
DIN housing for panel mount-
ing; the other is a 1A size mod-
ule compatible with the MKS
170 Series instrumentation.

Call us today. We're at 617-
272-9255. Or write MKS, 34
Third Avenue, Burlington, MA
01803. We'd like to tell you
more about our new TC vacuum
gauge for day-in, day-out vac-
uum pressure measurements.

It's a TC gauge worth an-
other look.
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Tachisto
Laser
Discharge Heads

The flexible
alternative.

For laboratory R & D work in a vari-
ety of fields you need flexibility. And
you want economy. The Tachisto
400XR Excimer Lasers and 215 CO,
laser discharge heads supply both.
These laser discharge heads are the
flexible alternative to a complete laser
system. They are completely assem-
bled and require only power supply,
gas, trigger unit and optics. A consid-
erable saving for laboratories that have
such equipment. Tachisto offers only
what you need. The 400XR Series
Excimer Lasers and the Model 215
C0, laser discharge heads — reliable
guaranteed high energy lasers to set-
up and operate within hours.

Specifications:

400XR:  425mJ KrF, 375mJ ArF,
150mJ XeF, 225mJ XeCl.

401XR:  750mJ KrF, 400mJ ArF,
400mJ XeF, 400mJ XeCl.

215: 2J at 10.6x, 15MW peak
power.

Rep. Rate: 2Hz for 400XR, 401XR
and 215.

Dimensions:

400XR/401XR: 26"Lx14"W x12"H.
215: 30"L x 19"W x 3.75"H.
Weight:

400XR: 67 Ibs.

401XR: 77 Ibs.

215: 75 Ibs.

Requirements:

Tachisto should be consulted for
power supply, trigger, optics and gas
requirements.

Prices:

400XR — $6900

401XR — $8900

215 — $4500

For more information, call or write
TACHISTO, Incorporated, 13 Highland
Circle, Needham, MA 02194. TEL:
(617)444-9360, TWX: 710-325-1308.

See us at CLEQ '82— Booths 101, 102
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were probably the hardest seen to date.
We wrote a report which appeared in
Phys Rev 32, pp. 850-857 (Dec. 1928).
We will never know whether Charlie
would have interested himself in high-
voltage x rays had he not seen me
working on the problem next door. Our
paper has his name first because I do
not like to argue, settled for a coin toss,
and lost. If I ever knew about the
patent I had forgotten it. Physicists did
not have much interest in patents in

those days.
RarpH D. BENNETT

8/81 San Francisco, California

Human rights in Latvia

On behalf of the Latvian Association in
the United States, I would like to ex-
press our appreciation to the American
Physical Society for supporting the hu-
man rights issue. Andrei Sakharov’s
article in the July issue was particu-
larly welcome. I would like to call your
attention to one aspect of human rights
violations in the Soviet Union and Eas-
tern Europe that has not been touched
upon. Examination of the names of
*dissidents" under arrest listed in Sak-
harov’s article reveals that a highly
disproportionate number of them are
Estonians, Latvians, Lithuanians, Uk-
rainians, and Jews; 14 percent of those
named in the article come from the
Baltic States, while the Balts represent
only less than 2 percent of the total
population. This fact clearly demon-
strates how the Soviets deal with their
“nationality problem.” It also demon-
strates that brutal treatment by the
Soviets will not discourage Estonians,
Ukrainians and others from speaking
out against their tyrant.

The fear of the idea of freedom
spreading from Poland to surrounding
lands has led to a sharp escalation of
human rights violations in the Baltic
States. Added to Sakharov’s long list of
imprisoned scientists can be the names
of Janis Bumeistars, a Latvian electri-
cal engineer, and Vytautas Skuodis, an
American-born Lithuanian geological
engineer. Bumeistars, a recognized ex-
pert in his field and author of numer-
ous technical publications, was sen-
tenced to 15 years in prison for treason.
He was accused of being a CIA agent!
Skuodis, protesting the oppression of
religious rights and the continuing So-
viet occupation of Lithuania, was sen-
tenced to a seven-year term for “anti-
Soviet agitation and propaganda.”
(The Baltic States of Estonia, Latvia
and Lithuania gained their indepen-
dence in 1918. However, in 1940 they
were forcibly occupied and illegally
incorporated into the Soviet Union.
This action was precipitated by the

Stalin-Hilter “peace pact” signed in
1939 whereby much of Eastern Europe
was divided up among the two tyrants.
The United States and most Western
nations have not recognized the illegal
annexation.) Skuodis is the second
Balt who recently has gone on a hunger
strike. Yuri Kukk, an Estonian scien-
tist, died in a Soviet prison several
months ago.

It is not only our social responsibility
as scientists to speak out against these
crimes against humanity, as Sakharoy
points out, but it is also a moral one. It
is our hope that other technical soci-
eties and institutions follow your fine
example.

MARIS A. MANTENIEKS

Director,

Information Bureau

American Latvian Asso-

8/81 ciation in the US
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The author is employed as a physicist at
Lewis Research Center-NASA, Cleveland,
Ohio.

The American Physical Society recent-
ly established a Subcommittee on In-
ternational Scientific Affairs (SISA) of
its Panel on Public Affairs. SISA, un-
der the chairmanship of J. William
McGowan, organized a workshop under
the title “The Focus of Physics on
Science and Technology for Develop-
ment"” which was held 16-19 October
1980 at Baddeck, Nova Scotia, Canada.

For this meeting the APS invited
around 30 physicists from developing
countries to discuss—with colleagues
from the US and Canada—ways to help
the physics communities in developing
countries to advance the knowledge of
physics in their own countries. The
participants of the workshop, members
and nonmembers of the APS, agreed on
22 specific recommendations to the
APS, which were unanimously accept-
ed by the APS Council and thereby
became the first program of action for
the society in the area of physics and
development.

If there were an active network of
international contacts between physi-
cists, many of the Baddeck recommen-
dations could be carried out by
members of the society on the basis of
voluntary work, without the need of
large external funding. Other such
“low-cost” programs could be found
and carried out as well.

Some of the APS members partici-
pating in the workshop felt that such a
network could be organized within the
APS, based on the nearly 5000
members of the society who live outside
the US, in 100 countries. About 600 of
these members live in developing coun-
tries.



