S—
QO
2

2

T
]
S
Q
-

S

)
A\

S
S

L~

Ty

+~
O
O
N
2
-~

o

AN
L

O

B Lrass



» wo types of light source

* Chaotic light
(thermal cavity, filament lamp)

The different atoms are excited by an electrical
discharge and emit their radiation independently
of one another.

The shape of an emission line is determined by
the statistical spread in atomic velocities and the
random occurrence of collisions.

e Laser

B amasa,




» Model of collision—broadened light source

ol i

collision T, collision T; collision

E(t) = Egexp{—lwgt + 1¢ (1)}

The phase ®(t) remains constant during periods of free flight but
changes abruptly each time a collision occurs. The amplitude Eg
And frequency g are the same for any period. If there is a large
number v of such atoms, the total electric field amplitude is

E(t) = Eq(t) + Ez(t) -+ -+ Ey (V)
= B, exp(—1wgt) {exp(ld, (1)) + exp(i, (1) ) + - + exp(id, (D))}
= Eq exp(~lwgta(t) exp(le(t))
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» Model of collision—broadened light source

Argand diagram to show the amplitude and phase of the resultant vector
formed by a large number of unit vectors, each of which has a randomly
chosen phase angle.
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» Degree of lirst—order coherence

SEH (:Z:LJ $, 2y, tz) = SEI}CT) = e'im‘u'ﬂ"ﬂﬂ

[Debug) Qut[2]=
Wi
14

12l

The moadulus of the degree of first—order coherence for chaotic light of
linewidth parameter Y .
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» Degree of lirst—order coherence

Doppler broadening
511 keV 511 keV ey Nk
RAVAVAV LTINS
510 keV 512 keV
510 kev Elllke‘h' 512 keV |
510 keV 511 keV 512 keV
(1) ~largT-58272
g (t)=e 2
[Debug) Dut[6]=

M

1.4

12 f i

: The moaulus of the degree of first—

order coherence for chaoltic light of
Gaussian frequency distribution with
root—mean-square width 6.
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