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Abstract: The electronic structure and optical properties of impurity Rh-doped Ru,Si; have been
studied by using the first principle plane-wave pseudo-potential based on the density function theory.
The calculated results show that doped Ru,Si; make the cell volume increases. Rh-doping replacing

Rulll position makes the system steady, and the conductivity type convert into n-type; the static die-

lectric function is 25.201 4, the value of the refractive index has increased to 5.02.
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Fig.1 Model of Rh doped Ru,Si; at different replaced loca-
tion. (a) Rh-doped Ru I bit; (b) Rh-doped Ru Il
bit; (¢) Rh-doped Rulll bit.
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Table 1  The lattice constants and volume of the undoped Ru,Si; and after geometry optimization doped Ru, Si,
Samples a/nm b/nm ¢/nm V/nm’
un-replaced Ru,Siy (¥ fE) (12 1.105 74 0.893 43 0.553 32 0.546 568
Rug 9375 Rhyg_ o625 Si3 ( Ru I site) 1.108 58 0.893 72 0.555 49 0.550 353
Rug, o375 Rhy. o625 Si3 (Ru [ site) 1.098 44 0.890 29 0.562 97 0.550 540
Rug o375 Rhg, g2 i3 (Ru lsite ) 1.106 51 0.894 41 0.555 71 0.549 964
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Table 2 AE and steady-state position of element instead of

aod
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the different locations

Sample Total energe/eV  AE/meV  FRASLE
Rh-replaced(Ru I ) -42349.187 7
5991.548 8
Rh-replaced(Rull ) -36 357.638 9 Rulll
5991.580 3
Rh-replaced(Rulll)  -42 349.219 2
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Fig.2 The band structure of Ru,_,,Rh Si;(x=0.062 5)
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Fig.3 The DOS of Rh doped Ru, Si,
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Fig.6 (a) The refractive index of Ru,Si;; (b) The refrac-

tive index of Rh doped Ru, Si,
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Fig.7 (a) The refelectivity of Ru,Si;; (b) The refelectivity of Rh doped Ru,Si;.
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