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KBi,F;;: An Infrared Nonlinear Optical Material with High Laser Damage Threshold
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Abstract: KBiJF; was synthesized by hydrothermal reaction of KF and Bi,O; in aqueous solution of HF. Its
crystal structure was determined by X-ray diffraction on the single crystal for the first time. Its potential as a new
mid-IR nonlinear optical (NLO) material has been investigated. Its powders exhibit a phase-matchable second
harmonic generation (SHG) effect as strong as a half of KDP. The laser damage threshold (LDT) value of its
powders is measured to be 120 MW -cm ™, which is much higher than that of the currently commercialized IR
NLO material AgGaS, (5 MW -cm™, measured in the same condition). Its powders show the transparent window in
infrared region up to 20 wm, and it is thermally stable up to 220 °C. These results indicate that KBi,F; is a
potentially useful new mid-IR NLO material with a high LDT. CCDC: 1403665.
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#1 KBiJF; M REFHE
Table 1 Crystallographic data for KBi,F;;

Empirical formula KBiF 3 Index range “1I<h<9-11<k<10,-7T<[<7
Formula weight 1122.02 Reflections collected 1367

Crystal system Tetragonal Independent reflections 519 (R;,=0.023 1)

Space group 14 Completeness to #=25.95° / % 100

a/nm 0.920 27(19) Absorption correction None

b/ nm 0.920 27(19) Refinement method Full-matrix least-squares on F*
¢/ nm 0.625 89(13) Data / restraints / parameters 519/0/42

Volume / nm’ 0.530 06(19) Goodness-of-fit on F 0.913

A 2 Final R indices [/>20(])] R=0.018 4, wR,=0.030 4

D./ (g-em™) 7.03 R indices (all data) R=0.016 3, wR,=0.029 8
Absorption coefficient / mm™ 66.754 Absolute structure parameter 0.010(17)

F(000) 936 Largest diff. peak and hole / (e-nm™) 1 015 and -821

0 range for data collection / (°) 3.13~25.95

#2 KBif; MEZEKOm)ER(C)
Table 2 Selected bond lengths (nm) and bond angles (°) for KBi,F,;

Bi(1)-F(1) 0.215 3(5) Bi(1)-F(2)

F(1)-Bi(1)-F(2) 74.3(2) F(1)-Bi(1)-F(3)

0.216 8(5) Bi(1)-F(3) 0.222 0(5)

77.7(2) F(2)-Bi(1)-F(3) 78.5(2)
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X e [BiF,] BRI HES KL, i sk #oR A

F1 [Bils| ik AT S5 44 1]
Fig.1 Structure of [BiF;] polyhedron

K2 4 AN Biks] 5 A B S
Fig.2  Structure of four [BiF;] polyhedra

K3 KBi,F, i & A 45 4 ]
Fig.3  Structure of KBi,F;
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