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Characteristics of Mid-infrared Laser with Hundred-nanosecond Pulse Width

TAN Jiacheng, TAO Hanfei, WANG Haibo,SUN Kaiyuan, YAO Jun,DAI Qin

('Shenyang Ligong University, Shenyang 110159 ,China)

Abstract: To study the output characteristics of idler light in the mid-infrared by hundred-nanose-
cond pulse width optical parametric oscillator( OPO) , firstly , theoretical analysis is conducted on the
influence of fundamental light output parameters and cavity length on the pulse width of idler light.
Then, by experiment,the changes in the oscillation threshold and conversion efficiency of the laser
under different pulse widths,as well as the optimal parameters of the laser,are studied. The research
on the hundred-nanosecond pulse width MgO: PPLN OPO mid-infrared laser has showed :using the
Nd: YAG solid-state laser with hundred-nanosecond pulse width as the fundamental light pump
source at 25 Cof PPLN and the fundamental light power stage of 29 ~34 mlJ, the pump reaches op-
timal over-threshold multiple. By temperature tuning and changing the length of the resonant cavi-
ty ,a mid-infrared laser output with a wavelength tuning range of 3. 17 ~3. 33 wm,a pulse width ad-
justable range of 74. 05 ~113. 5 ns,and a center wavelength of 3. 33 wm was obtained , with a max-
imum conversion efficiency of 7. 9% .
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Fig.2 Relationship curve between oscillation threshold

and the spot ratio of signal and fundamental light
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curves with different fundamental power

BB M RIREE N 25 C A e S mik G 4
A B A A S (R 233310 65,70 .80 mm) , A
WG I b 58 BE DG - JEREH R B K A 221k
KEME 5 frzs, &S m] I, FAOE e & A A
S, PRSI I JK e 5 J32 R0 6 40 2505 45 B i 4 s
KA/, e K eeRp 22 IR Y DRSO 7R
R I P 2R A 8 A U R it 5 s 398 T ik 2>
2838 PPLN BYU Kt il 22 0 /b, 4 S5 20 PR e Jik
T P DB/ 5 TSR M R 3 AR B {ELHE o
SERPOCFARPCRIER . AR R AT 1 i
AR 2E 29 2. 2% , IRIFOG Y K v 5 3 5
L2928 40 ns,

K6 ot BEAE R N O 2.1 A B ROt -
IR AR AR DX ] IR, A [a] AT PRI ' ik i i J3E
S, s 6 Al bl Bl I IR N 65 mm
A 80 mm, PRI 19 Jik vh SEBE M 113.5 ns i
/N 74.05 ns,



90 % om o ® I XK % F R % 44 %
140 8.0
-e-L=65mm —9_‘0____0_—0———-0---_@_-0
L —=—L1=70 -
130 G\\Q a0 $$ 75k //
L AN S o’
wn 120 \\ s /7'0 -
: C
110 S~< -eo-L=65mm
ﬁ e‘\e\\ §65' ——L=70 mm
%100 \0“‘~e—<> 33 ——L=80 mm
® 9ok é}lﬂ 6.0
ol \\m‘o 551 W
70 L— . . . . . N 5.0 f L L L . )
22 24 26 28 30 32 34 22 24 26 28 30 32 34
Rt aE B/m) AT RE B /m)
(a) Bk ¥h 5222 (b) JL-EHE R

5 AEEKTHRRNKE SERYEE

Fig.5 Idler pulse width and conversion efficiency curves with different cavity length
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Fig. 6 Idler light pulse width measurement pictures with different cavity length
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