vl

ARA: “L"
AcCA: """

+ STILL WATER -
Time ARBA: T, (stin) = 2;:
Time ACA: T (siy) = 2L

w




_-:; [QVER. Rows WwaH U
o —
.‘ —
-’; -
(7 5
‘r|-{ ‘ Ac"'"‘ i —— Ty
E — =
VC:.WBUM ==
— —
L
i Vel
Vstmkcl w AT
(ROUND TraP
Tl-l - L:R_." - = -L-' “+ .l'_
w ¥ W-r u+r
_-"ﬁ_" -3._4_,_. S T
@ =Yy
= W = = show D2



B
VIPIIP AN
B = o
A o b |
l £AL L » /,.:_
A C
[ —>

3¢

SIWIMMERS EACH CAPARLE
oF
“®

RECATWE TO WATER




<€ Lllow Trew 1> wfevfeve

EXPECT A FRNKE PmTERN

W/ ~ 0.27 FLINGE SHIFT

oo COVId deteck “Ela of FRUKE







MILHELSON MORLEY (DEA:




w ~ ¢

VU~ velocity of ether wihd

TI!"'T_L - %_L_ ._{_. — 2L _f.
L.
[‘—075" \f‘-—"?’;‘-
Voa 2x0® wy Ec .
e 3 = 3x(o/ Wi
'U:._/c "~ lﬁ"*
| o~ X
LR -~ | Uét TP
LA
-...!— ~ >
— 2 i+ 2 £L+,_,

TI—I*TJ. ~ % (%:_) TINY for vezsouchle [
At ~ o e fov fueir apporvatus

... lething 2 beaws CJ. £ "3 interfeve __

==

] ‘et (0%s is fmiv echun of Weve leugfa

sl 'Grm'iqes



THE ANSWER:

2evo
2ip

nada

cavth dvags etner ! __. [ike shi water . 2

stulav chervation uvndisputed . _

e A RIG PRORLEM

2éa




37

Michelson and Morley's experiment
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The results of the observations are expressed graphically in
fig. 8. The upper is the curve for the observations at noon
and the lower that for the evening observations, The dotted
curves represent one-eightA of the theoretical displacements, It
seems fair to conclude from the figure that if there is any dis-

S

rlwgq:eut due to the relative motion of the earth and the
uminiferous ether, this cannot be much greater than 0-01 of
the distance between the fri

Considering the motion uj the earth in its orbit only, this
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The Great Works 1

"A storm broke loose in my mind."

March 1905 (hsfob quante

Einstein sent to the Annalen der Physik, the leading German physics journal, a
paper with a new understanding of the structure of light. He argued that light
can act as though it consists of discrete, independent particles of energy, in
some ways like the particles of a gas. A few years before, Max Planck's work

~ ad contained the first suggestion of a discreteness in energy, but Einstein
went far beyond this. His revolutionary proposal seemed to contradict the
universally accepted theory that light consists of smoothly oscillating
electromagnetic waves. But Einstein showed that light quanta, as he called the
particles of energy, could help to explain phenomena being studied by
experimental physicists. For example, he made clear how light ejects
electrons from metals.

Einstein in the paternt affice.

May 1905  Bwma Moo

Einstein discovered light
quanta by pondering

. : : 5 o experiments on particles
The Annalen der Physik received another paper from Einstein. The well- discovered only a few years

known kinetic energy theory explained heat as an effect of the ceaseless earlier. See our Web exhibit,
~ agitated motion of atoms; Einstein proposed a way to put the theory to a The Discovery of the

>w and crucial experimental test. If tiny but visible particles were
suspended in a liquid, he said, the irregular bombardment by the liquid's
invisible atoms should cause the suspended particles to carry out a random
Jittering dance. Just such a random dance of microscopic particles had long
since been observed by biologists (It was called "Brownian motion," an
unsolved mystery). Now Einstein had explained the motion in detail. He had
reinforced the kinetic theory, and he had created a powerful new tool for
studying the movement of atoms.

""When the Special Theory of Relativity began to germinate in me, I was visited by all sorts
of nervous conflicts... I used to go away for weeks in a state of confusion."

http:/fwww.aip.org/history/einstein/ Page 9 of 93




June 1905 Relah vits

Einstein sent the Annalen der Physik a paper on electromagnetism and
motion. Since the time of Galileo and Newton, physicists had known that
laboratory measurements of mechanical processes could never show any
difference between an apparatus at rest and an apparatus moving at constant
speed in a straight line. Objects behave the same way on a uniformly moving
ship as on a ship at the dock; this is called the Principle of Relativity. But
according to the electromagnetic theory, developed by Maxwell and refined
by Lorentz, light should not obey this principle. Their electromagnetic theory
predicted that measurements on the velocity of light would show the effects of
motion. Yet no such effect had been detected in any of the ingenious and
delicate experiments that physicists had devised: the velocity of light did not
vary.

—~instein had long been convineced that the Principle of Relativity must apply
» all phenomena, mechanical or not. Now he found a way to show that this

principle was compatible with electromagnetic theory after all. As Einstein
later remarked, reconciling these seemingly incompatible ideas required
"only" a new and more careful consideration of the concept of time. His new
theory, later called the special theory of relativity, was based on a novel
analysis of space and time -- an analysis so clear and revealing that it can be
understood by beginning science students.

September 1905 mc

Einstein reported a remarkable consequence of his special theory of relativity:
if a body emits a certain amount of energy, then the mass of that body must
decrease by a proportionate amount. Meanwhile he wrote a friend, "The
relativity principle in connection with the Maxwell equations demands that
“he mass Is a direct measure for the energy contained in bodies; light transfers
.nass... This thought is amusing and infectious, but I cannot possibly know
whether the good Lord does not laugh at it and has led me up the garden
path." Einstein and many others were soon convinced of its truth. The
relationship is expressed as an equation: E=me’.

i IEERERE) ps

‘ u
FE S
. .

Time and motion: the old
clock tower and an electrified
trolley in Bern.

http:/fwww.aip.org/history/einstein/ Page 10 of 93
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