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1. An argon ion laser (as shown in Figure 10-5(b)) operating at 488.0 nm with a gain-
region length of 0.3 m is determined to have a population density of 1 x 10'%/m? in -
the upper laser level and 4 x 10%/m? in the lower laser level. If a very low-power
probe beam of intensity /g is transmitted into the gain medium then what would be
the measured ratio of 1//o, where [ is the output beam intensity after traversing the
medium? |
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2. What is the small-signal gain coefficient of the laser described in Problem 1?
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CH 2
3. What would be the threshold gain of the laser described in Problem 1 if the mirrors

have reflectivities of 99.9% and 95% and if the scattering losses are 0.5% per pass?
Assume no distributed absorption within the gain medium.
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4. What would be the power output from the laser described in Problems 1-37
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5. A low-signal probe beam of the same wavelength as the laser is passed through the
gain medium of an §-mm-—diameter Nd: YAG laser rod that 1s flashlamp pumped. -
The probe beam with input intensity of /o is measured to be a factor of 10 higher
when it emerges from the gain medium (///y = 10). The same laser rod (under the
same pumping conditions) is used as an amplifier to increase the power of another |
Nd:YAG beam. If the input intensity from that other laser is a factor of 10 above
I When it enters the amplifier, what would be the power emerging from the output |
end of the laser rod? Assume that the beam is the same diameter as the rod.
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6. A pulsed Nd:YAG laser rod of length 0.1 m and diameter 8 mm is flashlamp pumped
and 1s measured to have a single-pass gain (//Iy) of 5 at the laser wavelength of
1.06 pxm. The pumping duration and thus the output pulse is several hundred micro- |
seconds, so we may think of it as a quasi-continuous beam. The rod also has mea-
sured scattering losses per pass of 0.5%. Mirrors are installed at each end of the rod. |
What would be the optimum transmission for the output mirror if a high-reflecting
mirror is used at one end of the cavity and the output mirror at the other end? What
would be the power output with this mirror combination? Assume the laser beam
1s the same diameter as the laser rod.
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7. What would be the output intensity of a helium-neon laser operating at 632.8 nm
if it has a small-signal gain of 0.15/m? The laser has two mirrors of reflectivity
99.99% and 98%, a gain-medium length of 0.2 m, and essentially no scattering
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8. Obtain (8.100) and (8.101) from the general expression of (8.99) by using approx-

imations for low initial beam energy (£, /Es << 1) and high initial beam energy
(EO/Esat = 1)
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9. Determine the saturation energy of the followiné lasers: |
(a) Nd:YAG at 1.06 pm;
(b) T1:Al,05 at 800 nm;
(c) ruby at 694.3 nm,;
(d) Nd:YVO, at 1.06 pm.
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10. A Nd:YVOy laser operating in a pulsed mode at 1.06 pom is placed in a cavity with
mirrors of 95% reflectivity at each end of the laser. The scattering losses are deter-
mined to be 0.4% per pass. If the laser produces output pulses of 200-us duration
in a beam of diameter 6 mm and if the small-signal gain is measured to be 20%
per pass, what would be the energy of the pulses emerging from the laser?
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11. A Nd:YLF amplifier operating at a wavelength of 1.047 pm was measured to pro-
vide an increase of a factor of 5 when a low-intensity probe beam was passed
through it. A laser beam operating at the same wavelength with a pulse duration |
of 10 ns and an energy of 100 mJ is then injected into the amplifier. What would !
be the output energy of the beam when it emerges from the amplifier? i

e L IRER ~ ], 04T

F= e = &1,

e i b © RN s
el : OHN L 8xnm?3 [ 247 xi0" ¢
= S 0" I
W'L

l:or a T‘?p,é,a_{’ b—é—&*“t ca(z:awaa,T&w o-tl 3&4\4»\

Tle satiiraTiow energy wwowld be

/. Obx 10 "I}ﬂ‘ -(ﬂ,oozs”)z“—:. D075
"M £ A ST

mc, 'f‘b’* ee 00 wT bzw—w That ¢ Qédu“ﬂ
The %Tuv\aTIZM EK&&*‘;V’ The beaue W‘Ja\p ?»M
73 Goudw s NGOG w T 4¢¢ar@/ﬂ;’7 73(8‘/‘5")




	8-0 Title Ch. 8
	8-1
	8-2
	8-3
	8-4
	8-5
	8-6
	8-7
	8-8
	8-9
	8-10
	8-11

