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spectra, refractive index and extinction coefficient of ZnO dominated by electron inter-band transitions are analyzed in
terms of the precisely calculated band structure and density of state. The theoretical results agree well with the
material.
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The electronic structures and optical linear response functions of ZnO are calculated, the relationships
between electronic structures and optical properties are investigated by using first-principles ultra-soft pseudo-
experimental value, offering theoretical data for the design and application of optoelectronic materials of ZnO.

potential approach of the plane wave based upon the density functional theory. The dielectric functions, reflection
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Meanwhile, the calculated results also enable more precise monitoring and controlling during the growth of ZnO
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Fig.1 ZnO supercell
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Fig. 2 Calculated band structure (a), total density (b) of state of ZnO
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3.2 XFHRUTELERSITiR
3.2.1 ZnOREHE IH
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B A, ZnO e K RE B Hi R IE KA KR 18. 4 eV,
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HAH, FE 3.5 eV,5. 1 eV,9. 2 eV, 11, 4 eV,
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Table 1 Comparison of experimental and theoretical values by reflection electron energy loss (REEL)

and transmission electron energy loss (TEEL)

Plasma
Method Inter-band transition peaks/eV
peak /eV
Theoretical value 3.5 5.1 9.2 11.4 14.3 16.2 19.2 21.5 31.3 34.5 18.4
REEL 4.6 9.2 13.2 21 18.8
TEEL 3.8 5.5 9.5 11.7 13.5 22 18.8
Im(1/e) 3.4 5.4 9.0 11.6 13.2 18.8
Synchrotron radiation(E_| C) 3.3 9.25 11.4 18.2 19.1 21.5 23.8 25
Synchrotron radiation(E || €) 3.3 9.3 11.2 13.6 18~19 21.4 23.5 25
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Fig. 4 Theoretically calculated energy-loss function

Im(—1/¢) for ZnO
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Fig.5 Theoretically calculated and observed refractive
index of ZnO along (001) direction
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Table 2 Comparison of theoretical and experimental reflectance spectra values

Method Reflectance peaks /eV
Theoretical value 3.2 8.5 11.5 12.6 14.7 16.2 17.9 20.4 23.5
Experimental value (E_| ©) 3.3 8.6 11 12.5 13.8 15.2 17 20.5 20.9 23
Experimental value(E || ©) 3.34 8.8 10.2 11.5 13.8 15.2 16.2 21 23.5
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Fig. 6 Theorectical (a), experimental (b) reflection spectra for ZnO
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13.09 eV.14.99 €V.16. 53 €V.,20. 82 eV, HI
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Fig. 7 Theoretically calculated real parts (a) , imaginary parts (b), experimental spectra (c) of dielectric function of ZnO
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