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Abstract Deep ultraviolet nonlinear optical crystals are the core materials of all-solid-state deep ultraviolet laser sources,
which can change the laser frequency through nonlinear optical effects and output deep ultraviolet lasers with wavelengths
shorter than 200 nm. They have important application values in deep ultraviolet laser lithography, semiconductor chip
defect detection, high-end scientific research equipment and other fields. In recent years, a series of progress has been
made in the research of new deep ultraviolet nonlinear optical crystal materials, and candidate materials with excellent
comprehensive performance have emerged. This paper focuses on the crystal materials with experimentally measured
refractive index and phase-matching wavelength reaching the deep ultraviolet region, summarizes the research progress in
material discovery, crystal preparation, basic properties, and structure-property relationship, and discusses the
development trend of practical deep ultraviolet nonlinear optical crystal materials.
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Table 1 Basic performance parameters for crystals of which the shortest phase-matching wavelength reaches the deep ultraviolet region

based on the experimental refractive index dispersion equation

Crystal Shortest phase-matching SHG Birefringence Deep ultraviolet cutoff Reference
wavelength /nm (XKDP) edge /nm

KBe,BO,F, 161 1.26 0.077@1064 nm 147 30
RbBe,BO,F, 170 1.15 0.073@1064 nm 152 35
NH,Be,BO,F, 173.9 1.2 0. 057@400 nm 153 39
NH,B,0,F 158 3.0 0.1171@1064 nm 156 40
CsB,O.F 171.6 1.9 0.114@1064 nm 155 41
C(NH,);BF, 193.2 4.7 0.11@1064 nm 193.2 44
Cs;[ (BOP),(B,0,),] 199 3.0 0.070@1064 nm 165 45
KSrCO,F 200 3.33 0.1049@1064 nm 195 49
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Fig. 1

(a) The structure of KBBF crystal; (b) [Be,BO,F,] layer; (¢) KBBF crystal™!
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Fig. 2 (a) The whole structure of RBBF; (b) [Be,BO.F,] layer extended in the ab plane; (¢) single crystal of RBBE"
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Fig. 3 (a)(b) Electronic densities of ABBF and KBBF; (c) the structure of ABBF; (d) a polished ABBF crystal wafer %
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Fig. 4 (a) Fundamental building block [B,OF] of ABF structure; (b) [B,O,F] layer extended in the b¢ plane; (c) crystal structure of
ABF; (d) block crystals of ABF™”
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Fig. 5 (a) Fundamental building block of CBF; (b) [B,O,F] layer extended in the &¢ plane; (c) crystal structure of CBF; (d) CBF crystal

grown from its stoichiometric melt, inset is the crystal plate of CBF™"
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Fig. 6 (a) Crystal structure of GFB; (b) single crystal via solution method""
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Fig.7 (a) Crystal structure of CBPO; (b) CBPO crystal grown by melt method"”
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