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Simplifying physics history
At the time of his death this March
(see page 75) John Quincy Stewart
was best known for his work in social
physics, which used concepts from po-
tential theory and kinetic theory as
aids in understanding demography and
economic geography. It is less known
that in the years from 1915 to 1917
Stewart measured the gyromagnetic
ratio of the charge carriers that cause
permanent magnetism in iron and
nickel.1 This was done by magnetiz-
ing a suspended iron or nickel wire
along its length, then demagnetizing it

measuring its angular recoil. For
iron the result was (0.51 ± 0.04)(2m/
e), and for nickel (0.47 ± 0.11)(2m/e),
or about half what it would have been

1 the charge been carried by the or-
[bital motion of electrons.

It was an important discovery, for it
elped to start one of the trails that

to the concept of electron spin. It
i a difficult experiment that reflect -
great credit on the experimenter.

Yet generically the procedure is called
[the Einstein-de Haas experiment, and
(probably most physicists believe that
|the unexpected gyromagnetic ratio was
discovered by Einstein and W. J. de

[Haas. In fact, the basic scheme was
ed by 0. W. Richardson in

1907,2 and was attempted several times
in the Princeton Physics Department.
tewart's experiment was the first of

attempts to work. Though Ein-
stein and de Haas did the experiment
in 1915,3 they did not make the vital
discovery. Their measured gyromag-

c ratio was too high, and they con-
cluded wrongly that ferromagnetism
»as caused by orbiting electrons.
ineir experiment was slightly differ-

1 ent from Stewart's in that it used re-
peated reversals of magnetization to

18et * e sample into resonant oscillation
3n its suspending fiber. An experi-
ment by de Haas alone in 19164 led to
M same wrong conclusion. Finally,

111 the hands of E. Beck5 the resonance
method gave the right answer in 1919.
|o . J. Barnett6 anticipated Stewart's
discovery in 1915, but later recanted.7

m doing the inverse experiment, that
"•rotating an iron bar at high speed

a measuring the resulting magnetic

moment, he first found the gyromag-
netic ratio to be half the expected value.
But on repeating the experiment in
1917 he found it to be higher and de-
clared it consistent with orbiting elec-
trons.

Stewart's relative eclipse falsified
the scientific history of the time.
Whatever name the experiment bears
now, it was Stewart, and, in spite of
his recantation, Barnett, whose data
started people thinking. See, for ex-
ample, A. H. Compton's 1921 paper8

proposing a spinning electron.
Stewart, and to a lesser extent, Bar-

nett and Richardson have been over-
shadowed by the magic of Einstein's
name. The natural assumption that
whatever Einstein did he did better
than anyone else is in this case wrong,
and has led people to overlook good
work by other good physicists.

This is a common phenomenon in
science, more the rule than the excep-
tion. It happens because science can-
not, in a sense, ever know its own past,
and synthesizes a false history to fill
the gap. We can never be sure what
led someone to make a particular dis-
covery: sometimes he does not know
himself. We can, if we try, often find
out who did what, and when he did it.

But the interconnections between sci-
entists, the why of who did what, are a
great boiling uncertainty.

As scientists we want to know our
place in the universe, so we create a
history simple enough to understand,
one populated by a small number of
infallible giants who build, step by log-
ical step, on each other's contributions,
and do.everything that matters.

This tidy synthetic picture is both
unfair and dull. It sweeps out of sight
the genuine drama, the successes and
failures, of brilliant men, such as
Stewart, well worth our attention and
respect.
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Missing names supplied
A total of 29 letters were sent in by
readers in response to our challenge to
name the unidentified faces in the
group picture published in the Decem-
ber issue (page 9). The following
names can now be added (or correc-
tions made) to the list originally pub-
lished (refer to December issue for nu-
merical key):

17. Reginald J. Stephenson
25. Wave H. Schaffer
28. Carole Rieke
31. —Peck
32. Alois Bragagnolo (shop)
34. Omar Polk
37. Eula Snyder Wager
38. Fritz Dietz
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ARPA has a network of Supercomputers.
There are two dozen huge com-
puter systems in the Advanced
Research Projects Agency network.

Over half of them are DEC-
system-lOs. Our Supercomputer.
MIT has two. So does Utah. Then
there's Harvard, BBN, Carnegie,
Case, SRI, Stanford and Rand.

Which should give you some
idea of how popular our DEC-
system-10 really is.

In the ARPA network, DEC-
system-10's are doing state-of-the-
art research into weather forecast-
ing, econometric studies, resource
management, computer sciences,

and much more. Everyone shares
their computer and expertise with
everyone else. Everyone comes
out ahead.

Additional DECsystem-10's will
be a part of ARPA's mammoth
ILLIACIV number crunching com-
plex now being installed at NASA-
Ames Research Center in California.
They'll handle all communications
while at the same time managing
up to a trillion bits of file storage.
Once ILLIAC IV is in gear, ARPA
members will be able to do in hours
jobs so big that they wouldn't even
attempt to do them now.

ARPA is one of the biggest brain
trusts ever assembled. If half of
its members have a DECsystem-10,
you really ought to know about it.

Write for the literature that
explains why 62 of the leading
universities and research institu-
tions in the country have selected
DECsystem-10's. (Hint: It does
computation and timesharing at
half the cost of other systems—
without sacrificing throughput.)

DECsystem-10 Scientific Group.
Digital Equipment Corporation,
146 Main St., Maynard, Mass. 01754
(617)897-5111.

Circle No. 9 on Reader Service Card



etters
0. Warren Nyer
2. Anthony Turkevich
3. Aaron Sayvetz
J4. Bernard Smaller
B. —Hanna
16. Theodore Novey
1 Arthur G. Barkow
18. Leonard Lieberman
50. Lloyd Lewis
,.. J. M. Bradford
62. Leslie Coad
S3. Gerhard Groetzinger
I not Francis Shonka

k James B. Coon
56. Fitzhugh Marshall
57. not Serge G o l i a n
9. Serge Gol ian

|/1. —Newman
73. George R. C a r l s o n
U. Donald A. E d w a r d s
175. Ted Wahlschlagel
B8. Lester Skaggs
l l . L. W. Phillips
B5. Warren Henry
$7. E. Newman P e t t i t t

—Sawyer
189. Joe Novak
[91. Harry M. Allred
192. Henry E. D u c k w o r t h
193. William Frye
196. Joseph Getzholz
198. Jack (?) Moul ton
1)9. Duilio N. D i C o n s t a n z o

Besides identifying himself as 91,
M. Allred insists that the pic-

[ture was taken at the University of
hicago in 1940. The winners were
dark Fred (80) and Stanley Siegel (29)

Argonne National Laboratory who
|supplied 26 new names.

The Editor

ore clock paradox
ough would seem to have been said
Mendel Sachs's article itself (Sep-
ber 1971, page 23 and January
2, page 9). But I would like to call

Mention to a related matter. James
ell states: "Acceleration with re-

to Lorentz reference frames is an
olute matter, readily detected, as
one who has been a passenger in

automobile or airplane knows." In
similar vein, Victor Korenman as-

" • •. the felt acceleration of the
lling twin is sufficient asymmetry

remove the paradox . . . " Such
tements are found in many treat-

ents of relativity, but they are incor-
ct H for example the "travelling

undergoes his accelerations
the influence of gravitational

^ rather than rocket motors, he
"feel" n o acceleration whatever;

if the earthbound twin is spun in a
we, he will "feel" an acceleration.

° you see the problem is not so sim-

ple as merely deciding who feels an ac-
celeration. Determination of field de-
rivatives will similarly not solve the
problem, since arbitrarily large ones
may be introduced without any net ac-
celeration by using large and small
masses suitably positioned. The fact
is that there is no simple experiment
that the twins can do inside their re-
spective cubicles to reveal the asym-
metry. They must either look at the
fixed stars, which are the source of the
asymmetry in Mach's sense, or they
must wait until they are together
again, in order to see which one it was
that took the trip.

ROBERT H. GOOD
California State College

Hayward, Calif.

There is no need to add to the numer-
ous excellent replies to Mendel Sachs
that appeared in your January issue. I
wish only to call attention to some ear-
lier discussions that deserve to be read
and to emphasize a point that has not
been made.

The superb expository paper1 in
which P. Langevin replaced Einstein's
bare clock2 by a space traveler sending
and receiving electromagnetic time sig-
nals contains a lucid derivation of the
result.

In calculating what is observed in
the frame of the traveling twin it is
necessary to allow for the effect of the
longitudinal acceleration. Max Born3

has pointed out that the principle of
equivalence and the formula (derived4

from it and special relativity) for the
effect of a gravitational field on clocks
suffice for this calculation. C. Moller5

has given the corresponding exact gen-
eral-relativity calculation, as have
Born and Walter Biem6.

The twin who stayed at rest in one
inertial frame, using special relativity,
and his accelerated brother, using the
principle of equivalence as well, come
to the same conclusion. The twin
problem is not a paradox. It is a
thought-experiment demonstrating the
logical consistency of special relativity
and the principle of equivalence7.
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"Maxim/zed
Value Design "

MODEL 712 TEN DECADE
SCALER • 350 KHz maximum
continuous counting rate • 80
nanosecond pulse-pair resolution
• .1 to 10 volt integral discrim-
inator • Price $390.00
MODEL 756 TIMER • Six dec-
ade preset 10 MHz Sealer • Syn-
chronized start • Time base
line frequency derived • Price
$240.00 F a s , deiivery

N U C L E A R
430A Kay Ave. Addison, III. 60101

For more information
WRITE OR CALL COLLECT

(312)543-9304
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