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Fig. 1 Optical transmission spectra for AgGaSe; sample (12 mm thick), and the dashed lines

represent the reflectivity loss for transmission calculated after the data of G. D. Boyd[®]
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Fig. 2 Phase-matching angle 8,, versus A, == 24, for phase- Fig. 3 Type I phase matching for frequency doubling of

matched frequency doubling in AgGaSe;, curves the 10. 6 um CO; laser using AgGaSe; crystals.
shown are for both type-1 (o + 0 — ¢) and type- The crystal is oriented at § = 55° (calculated after
I (o -+ e — e) phase matchings the data of H. Kildall?])
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Fig. 4 Angular dependence of frequency doubled output Fig. 5 Conversion efficiency vs power density of the
energy for a 30 mJ/pulse input of the 10. 6 um pump light from a TEA CO;laser at 10. 6 um
radiation in a 12 mm long AgGaSe, crystal. The

phase matching angle is about 56. 1°
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Infrared Frequency Doublers of AgGaSe; Crystals

Cheng Ganchao Yang Lin Shi Baoshen Wu Haixin Cheng Ning
(Antui Institute of Optics and Fine Mechanics, Academia Sinica, Hefei 230031)

Abstract Several high quality crystals of AgGaSeg have been grown utilizing the vertical
Bridgman technique. Boule sizes were typically 20 mm in diameter and 80 mm long. The
optical transmission of AgGaSe, samples annealed in the presence of Ag,Sesis essentially
reflection-limited over most of its transmission ranges. Calculations were made of the
angular tuning characteristics of infrared frequency doublers using type 1 and type I
processes. The frequency doublers of 10. 6 um radiation for type [ phase matching were
built from these crystals. The phase matching angle measured experimentally is 56. 1°, and
the acceptance angle parameter A9 « Lis 1. 04° « cm in a frequency doubling experiment of
the 10. 6 um radiation from a TEA CO; laser.
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