How Michelson Supports Einstein

Physics

When Prof. A. A. Michelson, of
the University of Chicago, announced
at the recent meeting of the Ameri-
can Optical Society the latest results
of his work on ether drift, he re-
turned to one of his first and most
famous researches. He also wrote
the latest chapter in a history which
he began, and in which the theory of
relativity, that made famous the
name of Einstein, plays an important
part.

It was in 1887 that Prof. Michel-
son, then at the Case School of Ap-
plied Science in Cleveland, collab-
orated with his colleague, Prof. E.
W. Morley, in performing the now
classical Michelson - Morley experi-
ment. Up to that time scientists
were generally agreed in supposing
that light waves travelled through a
queer medium which pervaded all
space, and which was called the
ether. If the ether was in all space,
then it should be possible to detect
the earth’s motion through it. The
earth travels around in its orbit at a
speed of about 20 miles per second.
If a beam of light is divided into two
parts, then sent in directions at right
angles to each other, reflected from
two mirrors back and recombined,
light and dark bands may appear.
These are due to the light waves
getting tangled up, and interfering,
and so are called interference bands.

If one beam of light has to travel
a little farther than the other, the
bands are moved and so the method
affords a very delicate means of meas-
uring minute displacements. In one
form this interferometer has proved
a valuable scientific measuring instru-
over the center of the instrument.

Motion through an ether would
produce the same effect as a length-
ening of one of the beams, and so
would theoretically cause a shift in
the fringes, depending on the direc-
tion of the light paths with respect
to the earth’s motion. Prof. Michel-
son and Prof. Morley tried the ex-
periment, but found an effect far less
than that expected. So small was it
that they attributed it to unavoidable
errors.

Then physicists began to search
around for some explanation of why
this effect did not occur. The Dutch-
man, Prof. H. A. Lorentz, proposed
what is now termed the Lorentz-
Fitzgerald contraction. This was that
motion through space produces an

actual shrinkage of physical objects,
which would just balance the effect
sought for. As all measuring sticks
would be similarly affected, it would
be impossible to detect this contrac-
tion. Finally, as a further develop-
ment of these ideas, Einstein pro-
posed his preliminary theory of rela-
tivity in 1905, followed by his gen-
eral theory in 1915.

In the ten years after the publica-
tion of Einstein’s paper, the three
“proofs” of the theory that he sug-
gested were ‘all successful. One was
the explanation of the strange be-
havior of the orbit of the planet
Mercury. Another was the bending
of light waves as they passed near
the sun, shown by observations made
during solar eclipses. The third was
the shift in the lines of the sun’s
spectrum when compared with spec-
tra of light from terrestrial sources.
Accordingly, the relativity theory
was placed on just about as firm a
foundation as a theory could be.

But a difficulty appeared in 1925.
Dr. Dayton C. Miller, professor of
physics at the Case School of Ap-
plied Science, where Michelson had
first performed his experiment, tried
it again. Miller obtained small effects,
less- than had originally been ex-
pected, but apparently definite and
consistent. They seemed to show a
motion of the earth towards part of
the sky near the constellation of
Lyra. As astronomers actually rec-
ognize the existence of such a mo-
tion, the results seemed rather con-
vincing.

Though efforts were made at the
time to get Prof. Michelson to com-
ment on this result, surprising to
science because it did show an effect,
he said nothing. However, he was
not satisfied with the situation so he
set out to repeat the experiment him-
self.

No one questioned the accuracy of
the original Michelson-Morley ex-
periment. Prof. Miller pointed out
that Michelson had obtained a slight
effect, attributed to experimental
errors, and that it was genuine. Still
Prof. Michelson said nothing, but
continued his preparations to repeat
the experiment on a far more accu-
rate scale than ever before. If he still
obtained the small effect, it would be
obvious that it was real, but if it were
eliminated or greatly reduced, then it
would be apparent that in originally
attributing it to (Turn to next page)
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Appalachian Quakes

Setsmology

The earthquakes of eastern Ten-
nessee and western North and South
Carolina which occurred recently be-
long to a family of quakes that are
well known to seismologists. Though
some of these quakes have been severe
and felt over wide areas, on the whole
they are not especially dangerous, said
Commander N. H. Heck, of the Divi-
sion of Terrestrial Magnetism and
Seismology of the U. S. Coast and
Geodetic Survey.

“In this respect they differ from
the California quakes,” he said. “On
the Pacific coast the quakes are cen-
tered near the surface of the ground,
where the damage may be severe,
though the shock is not always felt
over a very wide area. In the case
of the quakes of Tennessee and
North and South Carolina, they
seem to be very deep. They may be
very severe at their centers, and so
are felt over a large area, but they
are so far from the earth’s surface
that the damage is ordinarily rather
slight.

“These quakes are associated with
the Appalachian Mountains, and seem
to show that these mountains, from
Virginia to Alabama, are still in the
process of adjustment. They are
quite different in character from the
quakes that sometimes occur along
the Atlantic Coast, like the famous
Charleston quake of 1886. This was
a real major earthquake. A different
type of earthquake also occurs some-
times in western Tennessee, charac-
teristic of the Mississippi Valley. In
the middle of Tennessee, earthquakes
are uncommon.”

One of the first quakes recorded
in this series was in 1874. It was
centered in MacDowell County, North
Carolina, near Stone Mountain, but
was quite local in character. On
January 1, 1913, there was one cen-
tered in Union County, South Caro-
lina, which was felt over an area of
40,000 square miles. Later in the
same year, on March 28 and on
April 17, Knoxville experienced
shocks, but neither of these was se-
vere.

The most important of the series
was on February 21, 1916, and was
centered near Skyland, North Caro-
lina. This was felt over an area of
200,000 square miles. Like the others,
there was no very severe damage. At
Sevierville, Tenn., for instance, some
bricks were knocked from chimneys.
This seems to have been typical of the

damage.
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Casus Belli

Anthropology—Psychology

E. HanBury HANKIN, in The Cave
Man’s Legacy (Dutton):

A similar state of affairs existed,
till modern times, among the New
Zealanders. Darwin relates the fol-
lowing anecdote about them:

“A missionary found a chief and
his tribe in preparation for war, their
muskets clean and bright, and their
ammunition ready. He reasoned long
on the inutility of the war, and the
little provocation which had been
given for it. The chief was much
shaken in his resolution and seemed
in doubt, but at length it occurred to
him that a barrel of his gunpowder
was in a bad state, and that it would
not keep much longer. This was
brought forward as an unanswerable
argument for the necessity of imme-
diately declaring war; the idea of
allowing so much good gunpowder to
spoil was not to be thought of, and
this settled the point.”
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Although Australia is larger than
the United States, it has only about
one-twentieth of the United States’
population.

A loosely knitted or woven garment
is warmer than a tightly woven one, a
clothing specialist at Cornell states.

Michelson—Continued

experimental errors he had been jus-
tified.

The apparatus was set up in one
of the buildings of the Mt. Wilson
Observatory in Pasadena, Calif. The
great steel plate on which the 100
inch mirror of the observatory’s
great reflecting telescope had been
ground was used to support the ap-
paratus. In his experiment originally,
and as repeated by Miller, the ob-
server had to walk around it as it
turned, at the same time making the
observations. The new apparatus
was so arranged that the observer
made his observations from the room
above through an eyepiece directly
over the center of the instrument.

Though forced to spend several
sojourns in hospitals, Prof. Michel-
son was assisted by two members of
the observatory staff, Francis G.
Pease, and Fred Pearson, and the
work was carried out. Last Septem-
ber he went to Pasadena to make the
final series of observations.

Now he has announced his results.
With the motion of the earth of ap-
proximately 20 miles per second, the
theoretical displacement due to drift
through the ether should be about
equal to one-half the width of the
bands.

“I found no shift as large as a
thousandth of the width of a band,”
Prof. Michelson said.

As the very slight observed shift
is about a tenth of what he got in
1887, it now seems certain that it is
due to experimental errors, and that
the larger effect obtained by Prof.
Miller was due to some other cause.
Just what this cause was, he does not
suggest, and neither does Prof.
Miller.

As a result of his studies, Prof.
Michelson has now joined the ranks
of the relativists.

“I am willing to accept all the con-
sequences of the Einstein theory of
relativity,” he said.

“In a certain sense, I am respon-
sible for this Frankenstein monster
of metaphysical speculation,” he con-
tinued, referring to the theory. “I
confess that if I had foreseen what
would have arisen, I should have
hesitated in performing the experi-
ment.”

Though he now accepts the rela-
tivity theory, Prof. Michelson still
maintains his belief in the existence
of the ether, though he admits that
it cannot be proven.
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For the

Teaching of
Chemistry

For the teaching of Chemistry, as well
as for instruction in other sciences, it is
generally admitted that there is no equip-
ment that enjoys the prestige and repu-
tation among educators to the extent of

Jewauwnee

Laboratory
Furniture

Chemical Desk No. 862

This desk, with exposed plumbing and
trough, is a favorite and has been in-
stalled in many laboratories. The gas
and water pipes, with convenient outlets,
are placed under the lower shelf and di-
rectly over the trough. The trough is.
lead-lined and slopes from the middle
toward the two end sinks. Accommo-
dates sixteen students, working in sec-
tions of eight.

Every Science
Teacher Knows

the importance of properly-designed,
properly-built laboratory furniture, and
how much influence it exerts upon the
character of work of the students.

Kewaunee Laboratory Furniture has
been endorsed by educational authorities
in every state in the United States. Its
superior design, better construction and
finer finish have made Kewaunee Equip-
ment the choice for thousands of labora-
tories in our best schools.

Send us your floor plan blueprints or
rough sketches. We will make sugges-
tive layout for equipment to meet your
requirements without charge or obliga-

tion.
LABORATORY  FURNITURE ?Efxrms'

C. G. Campbell, Pres. and Gen. Mgr.
206 Lincoln St., Kewaunee, Wis.
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70 Fifth Avenue
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