% 46 5% 7 Gk AR 2017 47 A
Vol.46 No.7 Infrared and Laser Engineering Jul. 2017

BRI Q CO, MWK IDIEEI S5 LR R

BB EL BT FRE LML FL B

(1. B FIEFR T ELXABRRBRE L EZR T, LM A0 230037;
2. PEHFRKALFHEIREWERAL ALY RAMEERBRELERE,
T KA 130033; 3. FMEREHNERKERRAEELE T, L7 100854)

W ECRAaiE i EILT B RA QCO, #b % TRy b, ST CO, kK KA
PEAF I, R IR & 33k A A BT R ILBOR R KR 69 A 2 vk, e S T R R KRR
KA AT A FELHOER KR X R, ERBTAMFABGEEEXAEALASEMAR A —BT LA
R ATHRCE . KA WA A 2 R A 31.97°(R#E K % 10.59 wm)F= 28.71° (MK K 9.60 wm ) &4 A 52 I
BERT B KA QCO, #Uk Bk KA, 5 R KFT 65 &A= 75 Kbt &, FHLER T T oMkt
AR KA TG B0 X THRAE S 5HOL K, X FR 52T A SRS AT ELIRES
1 kHz &, K43 10.59 um BOLAK P 5L E A 160 ns, F 3420 & 4.2 W, Bk {82 % 26.25 kW, BAE M R 4T,

K. CO MRS, R KEM; AR FRAQ

FESES ., TN2485  XHEiFRERS: A DOI: 10.3788/IRLA201746.0705002

Theoretical analysis and experimental research on tunable acousto—
optic Q—switched CO, laser

Pan Qikun'?, Chen Fei'?, Shi Ningning®, Li Dianjun®, Xie Jijiang?, He Yang?, Guo Jin®

(1. State Key Laboratory of Pulsed Laser Technology, Electronic Engineering Institute, Hefei 230037, China;
2. State Key Laboratory of Laser Interaction with Matter, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
3. National Laboratory of Aerospace Intelligent Control Technology, Beijing 100854, China)

Abstract: A tunable acousto—optic Q —switched CO, laser was presented using a blazed grating. The
tuning principle of CO, laser was analyzed, and it was found that changing the intra—cavity loss of lines
is an effective way to realize the laser wavelength tuning. Then the relationship between diffraction
efficiency of blazed grating and the laser wavelength were researched. The theoretical calculations show
that the grating has highest diffraction efficiency when the auto—collimating angle of laser line equals to
blaze angle of grating. Two blazed gratings with blaze angle of 31.97° (blaze wavelength 10.59 pm) and
28.71° (blaze wavelength 9.60 pwm) were employed and the tuning performances of acousto—optic Q-
switched CO, laser were researched on experiments. Laser emission lines of 65 and 75 were obtained

separately. The emission lines were richer when blaze wavelength of grating equals to the laser
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wavelength with lower gain, which accorded with the theoretical calculations. When the repetition

frequency is 1 kHz, the maximum average power of 4.2 W, pulse width of 160 ns, peak power of

26.25 kW are achieved at the wavelength of 10.59 pm, showing good stability.
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Fig.1 Diffraction efficiency of laser emission lines versus

the wavelength
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Fig.2 Tunable acousto—optic Q—switched CO, laser
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