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Study on pulse output characteristics of Cr'* : YAG passively
Q-switched laser

BAI Qing-shan
( Tongliao Vocational College , Tongliao 028000, China)

Abstract: The pulse output characteristics of Cr*”

: YAG passive Q-switched laser were studied. The effects of initial
transmittance and crystal length of Cr'* : YAG on the laser output pulse width were simulated by the rate equation
model of Cr** : YAG transition absorption. The Nd : YAG laser pumped by xenon lamp is used for passive Q-modula-
tion experiment. Combined with the simulation results ,the phenomenon of generating laser multi-pulse is analyzed. By

optimizing the passive Q-switching parameters,a stable laser pulse output with a laser pulse width of about 17.5 ns

and single pulse energy of 195 m] is obtained.
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Fig. 1 Cr** : YAG energy level and transition process
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Fig. 2 Photon number density versus time curve



¥ 5 41 4h No.7 2019

Bt A8, YA R O Dk g B AR 7
P S s rp AR S 020 AN A BT B (R
WA AR S, T O Ik 9 B A2 7 3R XUfpk e
WA KA
3 RWERE

Cr'™ s YAG w5 shi Q #oe#tik el 3 FiR.
WOC A 85/ BUE B AWE N 1. Sat %, R5F oA
@8 mm x 120 mm fJ Nd : YAG SR8 . #otesisde
J R TR 2 m MM, DL 2R 90 % %
HBEM, 2, IR IR AR K 500 mm, J0Y g R ik
MKV BRI, R T IE R AR H1 )

Cr*:YAG :|

I L, Ly

K3 C**: YAG BiBhiH Q Mot R B K
Fig. 3 Schematic diagram of Cr** : YAG passive  — switched laser

4 KWHERS5HW

K FH TR IS 55 YAG S IRAE R EOEAE
MIBsh Q IR, f A RS @10 mm xS mm, i# i
N 24 % . 25 F| ] DET10A KI5 #5 ( Thorlabs
8], EE) A TDS3034B AU 7RI #% ( Tektronix 23 ],
K PO CH 1O AR K I , ik 4 s, a)
VLA i, K RE & iz 17 IO i bk o 98 B2 29
30 ns, 23 A RE R AT, BB RS . X2
HI AR S i, BT Q RS P fL A2,
ok et Sy B T A e T A SCFE SR ik v 3 3 ) 3
oAU B T Q BIRAS, S BOR R U
AR BRI, 23t BOSUSK L 22 22 Ak oo o
AL 880V I YOG Ik i B ANl 5 B .

70 ——
l\-

604

504

Pulse width/ns

40

L]
30 ¥ =
T T T T T
750 800 850 900 950
Pumping voltage/V

B4 BOLKhE% REAH L EAZ 1L

Fig. 4 Laser pulse width varies with pump voltage
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Fig. 6 Laser energy and pulse width varies with pump voltage
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