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Abstract A diffusion bonding method of quasi-phase-matched (QPM)-GaAs crystal preparation is studied. By ultra-high
vacuum pre-bonding-high temperature annealing method, the preparation of three quasi-phase-matched crystals is completed
under different load pressures. The polarization period length of the QPM structure is 219 ym, number of layers is 44, the
diameter is 18 mm, and the effective aperture is 15 mm. The best transmittance of the foundation and frequency doubling is
above 30% without anti-reflection coating. Using transversely excited atmospheric pressure (TEA)-CO, laser with 90 ns
wide main pulse and 2~6 ps wide tailing as foundation source, we acquire second harmonic generaction (SHG) output with
efficiency more than 4% on 4.63~5.37 pm waveband by tuning foundation wavelength. When the foundation wavelength is
10.68 pm, main pulse energy is 409 mJ. the density in QPM-GaAs is 3.65 MW/cm®, we get SHG output with 26.9 mJ
pulse energy, 298 kW peak power, and the SHG efficiency of 6.58% .
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Fig. 1 (a) Double side polished GaAs wafer; (b) structure of QPM-GaAs
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Fig. 2 (a) Ultra-high vacuum hydrogen plasma cleaning system and (b) its diagram
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Table 1 Technological parameters of three stacks of QPM-GaAs crystal
Code of Expansion coefficience Size of Time of heat Number of
) } Temperature / C )
stack of graphite /K graphite /mm preserving /h layers
1+ 0.8X10°° 50 700 2 44
24 2.4X10°° 50 700 2 44
3 2.4X10°° 124 700 2 44
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Fig. 4 Transmitting curves of three stacks of QPM
SHG crystals and GaAs crystal
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Table 2 Average thickness of GaAs after annealing

and the corresponding relative deformation

Code of Relative deformation Average thickness
stack of graphite after annealing /pm
1# 1 109.1
28 3 103. 4
RE=: 8 103.0
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Fig. 5 Diagram of SHG experiment
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