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Einstein was like a

# # # detective hot on a
# ( mystery trail, of

course not one

) * 4 solving murder

mysteries but one

trying to unravel

* & the mysteries of
# nature.
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Atoms in the upper > 2
(m) state make a ) )
transition to the # +
lower (n) state by /0 ( (
sponta_ne_ous 6 7 ( )
emission. ”
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The main
requirement of
thermodynamic
equilibrium is that
the occupancy of
atomic levels given
by the equations
should not be
disturbed by the
absorption and
emission
processes.
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With the grace and (
confidence of an
Olympic hurdler, $ 6

Einstein now

#
moves on to make
guantitative
predictions based ’
on the bold new I : I C I
hypothesis. D
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) D The momentum
# 1 transfer during

absorption and

/! emission should

result in the same
@ statistical

# D distribution of
velocities as
obtained from

2 # + collisions.
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It is well-known # #
from Brownian # )
motion theory that . o o
the atoms would < "< -
come to rest from $
the damping force
if the fluctuating
term were not $ #
present.
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$ # The average
# ( momentum
=8 ' transferred to the
K atom is calculated
— < 0! from the modified
rates of absorption
stimulated
# emission, thus

K yielding R.

( 2! ar s #
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The momentum F K 2
transferred to the . 0! #
atom is in the #
direction of
propagation for
absorption and in

the opposite 2
direction for H $ H
emission.
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# ( # Stimulated

6 emission is the
mechanism
responsible for
operation of the
laser, which is
used in everything
from home
computers and CD
players to long
distance

L8

communication

& systems.
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Einstein’s attempts 2
at geometrizing > #
electromagnetic 2
forces remained an &
unfulfilled dream, (
but that is a story (
for another day.
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Figure 1.
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The gravitational
field influences and &
even determines
the geometry of
the space-time
continuum, and

this geometry is # # !
not Euclidean.
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Figure 2. Bondi's perpetual motion ma-
chine. The buckets on the right side contain
atoms that have higher energy and are thus
heavier than the atoms on the left side.
When a bucket reaches the bottom, the atom
inside emits a photon which is absorbed by
the corresponding atom in the top bucket.
The heavier buckets on the right keep falling
down in the gravitational field and their
gravitational energy can be converted to
useful work. The resolution to the paradox is
that the photon absorbed at the top has a
lower frequency than the photon emitted at

the bottom.
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Since the photon 9 (
always travels at # $
the speed c, it (
loses energy by
0 0
changing its % $% 9
frequency.
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