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A study on local structure of nitride semiconductors

BRI

Qixin Guo

HERZY vy 7ur bunrRicHARER S Z—
Saga University Synchrotron Light Application Center

KEBAARE T, ERRELORBICHEZRYS (1), (I), () 2EBFERT DI L,

1. =

BHEESEORERNNIA S —F, @R KGEMMEE L TEBZED TWVDFTA T A
N Zb AW 8D —>TH % InGaN © Ga K WL & XAFS I E % {T- 7=, Bz Eo
RLIZFFE-HLTWDEZ D INGaN D EF#HEEDO EEMITICXAFS Rl T& 5 =
NG T,

(English)

We have investigated the electronic structure of InGaN semiconductors by performing x-ray
absorption fine structure (XAFS) spectroscopy at Ga K-edge. The theoretical calculations gave
a reasonable reproduction of the experimental spectral features. The results revealed that the
combination of the experimental XAFS and the theoretical calculations is a powerful tool for
systematic and qualitative analysis of the electronic structure of InGaN semiconductors.
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FA b T A RREEWEERDO—>TH S InGaN 1%, Ga DMK AL 2 = ~T n#EEDMLED
HIZE D, BHEhFE 60%% BT MO KEEMMEE LTHEREEZED TS, L L7225 InGaN
I, MR AEIR OO ERL FE RO & B L, p B n BEEEE N 0 BRI % 0O JLRERO A FT R RE D R
oo TWAD, FFIZ, INN OFFBEREE MR 72D 1RV BT & 72 A4 R <K EE (MOVPE)
TiE, & InfLER D InGaN O ERREETH Y, ZivE CEMREZR KFEMITER S oo 70, Bk
VI ARIERE DS RTRE R S EA Ry Z U U ZRIZIER L, A4 74 RRIEEY 154K InN, GaN, AIN
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InGaN ZiEMEE I W - mEEH AR A A 4 — RIFBRICEREENTW D, mWE BRI E %
F o TN BIC b b b, BV FARE T LTV ER E LTI, EHBO [ n EANRDE X
W28 D EHE SN TWDN, HEERITRE N L <, FAEMH I TWRWVWORTIRTH D, X
BRI oRIAE & (X-ray Absorption Fine Structure: XAFS) I E#:1E. InGaN iz 2 FfELL ootk
T BT IR S DOREYERATICHE LT Y  Fox 1%, MOVPE £ T/ 5 L7~ InGaN KD XAFS JHIE 21T,
15 In LA EE T InGaN #EEHHEIC W TS L72[2), £ 2 T, ABIZE T, RIGtEA Sy Z2U
TEEZ AW TERL S NI SHAEE O InGaN @ Ga K WD XAFS HIEZITH Z L2k,
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5 5T B O AR T = 2L X — 5 BIUXHE 54T (EDX: Energy Dispersive X-ray Spectrometer) (2 1 ¥
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Figure 1 (2 XAFS I EIZHW LN =B AT MV ERT, Ga DA ZELEIEDHZ LIk b,
INGaN DX R¥ v v 7T &l T X 5 2 & 23 a8 T & 7=, Figure 2 12 Ga K WD XAFS A7 K
NVERT, TTO InGaN REHZX LT, B—Z7 A, B, KOCHBHlEN/-, E—27BLCtD
THRF—HEN 1leV THAH Z LD, InGaN B Ot IE VLG TH 5 Z &30V [3].
XET & T~ o enT —2 L —F LI=[1], Figure 3 |% FEFF8 = — R[4] X ¥ 3 & 7= Ga K Y
50 XAFS A7 bV ThH Y | FEEFER LIZFE—HL TWDL 2 EnmhnoT,
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Figure 1 Transmittance spectra of the
obtained Gaylni 4N films (from left to right
x =1,0.91, 0.44, 0.30, 0.17, and 0.06).
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Figure 2 Experimental Ga K-edge XANES Figure 3 Theoretically calculated Ga

spectra for Galn; «N. K-edge XANES spectra for GayIny «N.
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