
( )

)2/sin(
)2/sin(

)()(
)()(
1

)()()()(

1
)()()()(

1
)(1)()()(

)()(

2/2/

2/2/

2/12/1

2/2/

2/2/
2/1

2/2/
2/1

2/)1(
2

12

0'

'2/)1(

2
12

0'

2/)1('
2/)1(

2/)1(

2/)1(

2/)1(0

t
tNe

ee
eee

eee
eee

e
eeeee

e
eeeee

e
eeeeee

eeeeee
E
te

c

ctj
tjtj

tjNtjN
tj

tjtjtj

NtjNtj
tj

tj

NtjNtjNtj
tjtj

tj

NtjNtjNtj
tjtj

tj

Ntj
Ntjtj

N

m

mtjNtjtj

N

m

Nmtjtj
nN

N

tjtj
N

N

tjntj

o

cc

cc
o

ccc

cc
o

c

ccc
co

c

ccc
co

c

c
cocco

cococo

ω
ωω

ωω

ωω
ω

ωωω

ωω
ω

ω

ωωω
ωω

ω

ωωω
ωω

ω

ω
ωωωωω

ωωωωωω

=
−
−=

−
−=

−
−=

−
−=

=
−

−==

===

+−

+

−−

+−

−−

−−

−−







 −

=

−−







 −

=

−−
−

−−

−

−−

∑

∑∑∑

HW6 problem 1a



HW6 problem 1b

B) Free spectral range = c/2L = 150 MHz => 10 modes would lase.

C) See plots.

For part C: the time between pulses is always 2L/c, and the pulse
width is always ~ 1/(gain bandwidth)

D) Free spectral range = c/2L = 150 MHz => 800 modes would lase

E) See plots

F) YAG gives shorter pulses, because gain-bandwidth is larger.
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HW6 problem 4
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HW6 problem 3

See scanned solution. But I quote from the book:

“The first and most important step (and the one usually bypassed by the uninitiated) is to use
the information on spectral distribution to establish an equation for the electric field
(not the intensity)…”
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