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Kinetic Analysis of Electrooptical @-switched CO, Pulse Laser

WANG Qi, LU Wei, SHANG Tie-liang, TIAN Zhao-shuo
(National Key Laboratory of Tunable Laser Technology, Harbin Institute of Technology,
Harbin, Heilongjiang 150001,China)

Abstract On the basis of the previous achievement of research on lasers in our lab the kinetic calculation of Q-switched
CO, pulse laser was completed using the CO, laser six-temperature model. In the calculation, the peak power of Q-switched
optical pulse was obtained, the variation curves of peak generation time and pulse width vs ambient temperatures were
established, and the different curves of these variables vs increasing laser frequency were worked out, which affords the
grounds in theory for solving the problem caused by the working using electrooptical Q-switched CO, pulse laser in outfield
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Fig.1 Effect of the ambient temperature on Av,
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Fig.2 Q-switched laser wave shape used as the function
of the ambient temperature
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Fig.3 Population differences between upper and lower
laser levels used as a function of the ambient temperature



118 3 E5|

M6 TAE SR AL TR A 254,
3.2 HOFiEER TESMER MLk BRI
4, &5 FE 6 535 RN R A5 E
T HOE T AR 4 558, SR R 7E 0~90 MHz B,
BOGHk ()3 | Jk wh <7 st 1] A B bk o B 1 A%
HNEAL, # EmAH A B, O TSR
BRGNS , o Bk o 37 B [ | Jik e (8 0 38 2
oK T 78 A0 L AT TR R % B SRR — R
KRTHZ, GIIEAEFEEE 7 50 K, B0 T1E
A 5 2 YOG 25 1% 4% P 0> 50MHz 915 LT SR
AT AR L, WOk ol 37 B a1 34 T 90%, ik ok
W TRE T 50%, BkIEITE T 25%,
140 { -
120
100 4
Q.i -
60
40

20 4
0

T=500 K
T=525K
T=550 K
T=575K

0 20 40 60 80
Af/MHz

B4 SOk h eI R S TR
IR R R HOT-H I B 6 B %
Fig.4 Peak power of laser pulses vs. working frequency.
used as a function of the ambient temperature
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Fig.5 Generation time of laser pulses vs. working
frequency used as a function of the ambient temperature
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Fig.6 Laser pulse breadth vs. working frequency used as
a function of the ambient temperature
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