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Abstract A flash lamp pumped Ce®" -Nd** double doped YAG crystal water cool laser is devised, in which the
La; Ga; SiOy, » a novel electro-optic crystal activized by a field effect transistor (FET) fast switch circuit, is used as
Q-switch. Based on above fact, steady 1.064 pm laser pulse eradiated at a repetition rate of 20 Hz is realized. An
optical parametric oscillator (OPO) is designed outside the 1.064 um laser resonant cavity, KTP crystal is employed
to actualize optical parametric conversion, based on class [ non-critical phase matching 1.57 pm eye-safe laser is
accomplished. Investigation and test is carried out about the influence of fixing stress of YAG rod to the output of
1.57 pm laser, a concernful phenomenon that double refraction induced by stress can depress the OPO conversion
efficiency enormously, is discovered, the reason of efficiency fall is analyzed, the relation curve of equivalent stress
and OPO conversion efficiency is presented. The highest OPO conversion efficiency is obtained at the pulse repetition
rate of 20 Hz, when 1.064 pum laser pulse energy is 220 mJ, 1.57 pm laser pulse energy is 109.3 m], pulse duration
is 4.3 ns, beam divergence angle is 8.1 mrad, OPO conversion efficiency reaches 50 % nearly, corresponding electro-
optic efficiency is 0. 96 % with an electric injection of 11.3 J, OPO efficiency falls slowly when 1.064 pm laser pulse
energy increases much more. The energy stability of the OPO laser is excelled 5% with a smart configuration,
environmental applicability including temperature, oscillation, impact etc is tested, engineering application of the
OPO laser is realized.
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Fig. 1 Schematic diagram of OPO laser oscillator
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Fig. 2 High-voltage pulse wave form of Q-switch
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Fig. 3 Laser spot. (a) 1.064 um, with stress; (b) 1.57 pm, with stress; (¢) 1. 064 pm, without stress;

(d) 1.57 pm, without stress
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Table 1 Test for the entironment applicability of laser

Test subject Test method Test result
General inspection at Powered for 8h, tested randomly at the pulse repetition rate of 1Hz, once Energy stability is
room temperature test is less than 10min, interval of twice is greater than 5min excelled 5%
Keeping at low temperature Keeping for 24h at —40C, return to room temperature to test Normal output
Operation at low temperature Keeping for 4h at —20C, power to test Normal output
Keeping at high temperature Keeping for 24h at +70C, return to room temperature to test Normal output
Operation at high temperature  Keeping for 4h at +60C, power to test Normal output

Carrying out sinusoidal oscillation from 5Hz to 100Hz, then to 5Hz
Oscillation at three orthotropic orientations of x, y, 2 successively, once for Normal output
20min then to test

Carrying out 3 times impacts as an accelerated speed of peak value of
Impact 300 m/s” at three orthotropic orientations of x, y, = successively, Normal output
power to test after impact of every orientation

Filling housing with nitrogen to a pressure difference of 20kPa, Steady pressure

Airtightness e O . diff d
trhightness monitoring pressure value for 30min with piezometer terence, goo
airtightness
Moistureproof and dustproof Observing by airtightness Good protective
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