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High-power optical parametric oscillator at 935 nm for water-vapor
differential absorption lidar transmitter
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(1. Key Laboratory of Space Active Opto-Electronics Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
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Abstract: 3v vibrational absorption band of water vapor lies in the 935 nm spectral region. Differential
absorption lidar has much higher measurement sensitivity in this region. Unfortunately, this spectral region
is already at the edge of the gain bandwidth of Ti:Sapphire lasers and outside gain bandwidth of Cr:
Alexandrite laser. Spontaneous fluorescence radiation of tunable dye laser is higher, which makes their
spectral purity declinable. So optical parametric frequency convertor can be used as the transmitter for
water-vapor differential absorption lidar(DIAL). The dynamically-stable ring resonator contains dual 70.7°
cut, walk-off-compensated KTP nonlinear crystals, which is pumped with an injection seeded, frequency-
doubled 532 nm Nd:YAG laser with repetition frequency of 10 Hz pulse. The resonator length of OPO
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was actively locked by injecting the distributed feedback semiconductor lasers of 935 nm and using
"ramp-hold-fire" technique. The average output power of the transmitter was 4.5 W, the pulse length was
6 ns, the conversion efficiency of light (532 nm) to light (935 nm) was more than 17%, and the short-
range and long-range frequency stability of light frequency was 30 MHz(RMS). The beam quality M? was
about 7.8, and the spectral purity can reach 99.9%. It will be one of the candidate light sources for
remote sensing of atmospheric water vapor profiles.
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Fig.1 Schematic diagram of active frequency stabilization system
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Fig.2 Seed-laser frequency stabilization result (935.52 nm)
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transmitter
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cavity
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Fig.8 (a) Consumption of the pump pulses in KTP optical
parametric oscillators with seed and without seed;
(b) Contours of the of optical pulses of output signal of

optical parametric oscillators with seed and without seed
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Fig.9 Measured KTP nonlinear crystal OPO input/output energy

curves

FHPE A TR OPO i i 5 -5 L R A K AR AR
SEME EFEREE R, I 10 fs, b 5RO
PR FEAR—ZL, HIRPLShPRE2E L) 28.7 MHz
FUHIZ T3 T4 2 MRS AIU0RS JEE 5€ 42 RE A I A2 KKK
PRI 22 73 W ST 7 I8 R GE R 2R,

935.6856

RMS:28.7 MHz

935.68541 Average:935.684 95 nm

935.68521
935.6850

935.684 8

Wavelength/nm

935.684 6

935.684 41

935.684 2 - - -
10 20 30 40
Time/min
[ 10 >R FH ik e ] B 43 4 5 12: U5 OPO % H 14 Bk it
W T P D i 4
Fig.10 Test results of wavelength stability of pulsed laser output
OPO after frequency stabilization using pulse interval

scanning method
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Fig.13 Photograph of optical parametric oscillator
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