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Abstract The electronic energy band structure and linear optical coefficient of LiB; Os (LBO) crystal were calculated
with first-principle pseudo-potential plane wave method. The nonlinear optical coefficient of LBO was calculated using
coupling perturbation (CP) method. The calculated refractive indices and second-harmonic-generation ( SHG)

coefficients matched well with experimental results. The electronic density of states on upper part of valence bands
and bottom part of conduction bands were calculated. It is found that the 2p orbital of B and O atoms in LBO crystal

are hybridized, which is the origin of the nonlinear property.
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Table 1 Atomic coordinates of LBO crystal

x y z

Li 0.4120(2) 0.5669(2) 0. 0000(0)
B 0.50983(6) 0. 83545(6) 0.3525(3)
B 0.69434(5) 0.05688(5) 0.5489(3)
B 0.65725(5) 0.75137(6) 0.7321(3)
O 0.58671(4) 0.99559(4) 0.3450(3)
O 0.38351(4) 0.79517(4) 0.1966(3)
O 0.55827(4) 0.70208(4) 0.5279(3)
O 0.73880(4) 0.90976(4) 0.7332(3)
O 0.66116(4) 0.62494(4) 0.9268(3)
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Fig. 1 Energy band structure (a) and density of state (b) of LBO crystal
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Fig. 2 Density of state (a) and partial density of state(b) ~(j) of LBO crystal
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Fig. 3 Calculated absorption spectrum of LBO crystal
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Table 2 Calculated refractive index and experimental

results of LBO crystal

Wavelength /nm Experimental Calculated
1064. 2 1.5656 1. 3903
532 1. 5785 1. 3978
355 1.5973 1. 4239
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Table 3 Calculated and experimental SHG coefficients

of LBO crystal

Calculated  Experimental 1) Experimental 22
[ dsi | 0. 4497 0. 504 0.970
|ds, | 0. 4270 0.573 1. 050
| dss | 0.3758 0.007 0.053
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