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AXEBREONHHRVZTREBERK ¢, RRBER & ZAN—-IT2BRRRBH
HEBNES R ERONE T E, HERARTFEARNRRHBEE S R H-
ERBERET ZAKRNEDE B W ERA KR - R ERT RN IR BERMRRIREOHE,
AHEERAT LA ENEHRELOHER, 3 Gaas MEHMRNARRERAGEREN R
REhE T T H R, B BN RRE AR R REELOEE SKRARE TR,

AN, R RABE BN I EBNECFEROEM.
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— R R BT, AT AR A D HBENOE L, XRER—LEREORE, #n
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FREESKRUT 2B IERT HBAEEY, EHEBRLHRITRIR—E+5
BB, E R R A TROER.  Aid, £ Harrison RIREYEET (BOM) gkt
S|EHA SRR C HAEHR, AR T - HRENMEERNBIESIHR C B
ARILTH,A2RB3)]. RIOAEZERPHER, BEHEBALER G, BRUE
R4 Bk F AR A RRE FTLL, IRBBIESETR G NHERRTHBERTS
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¥ TX—ERRERREN S EOEE,. B—, udHRIEMRERY BOM ¥
HR Co; B, M FRAENE, mASHBRTERESEREREFNRESHERN BOM
S¥. #iA, Harrison A1 BOM SHBRBTHEASBRZER K, MARLRE
MESTRBRETFHREVARTRZERENEE, SHERARERERKSZAX
RI. Bt GaAs thEUR As frfy B IR FR ALE4DEY Ga [RFAHR B-Ga &, BEHRAFH
AFELENmEL NN BGa Rk,

XTE-AHENRE, KAXNEEZ-YLBY THRFERRBIRNESH
RREFED, XE—IMHRENRSITE, AT EERTREARMESERRET
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MR EEARY, WRAST L AKMES, SRR NEREATIEYIMNENT &
Xiger., Hitt, FTRABINGETL L EHREBARIERURFEMESERKR TR BOM
BULXXRF LY KTRA BOM BEHE, LhE» BOM M#—IrR.
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Co = 3a*(Cyy + 2Cu)/16, (1)
C, = a*(Cy — Cp)/32. (2)
A e HREHY, C, F Cuo NEWIEERIK. 54, Harrison 4 HH9HEHNH
BEITH Cu — Cu AN,
Cu— Cu=+/32a"V}/, (3)
Hrh of AZEMESE, VI NN R, d NHBENETFHE, S8 » HUEmASEHY
0.88, B (3)RFTRIZENHE ¢\, EUUEK
ML ERRREAREEE Co.
—ANEENXEBRE, RMNRIGEEBE
C, NRRBER E, ZAE—MRIFNL R
RAE D, XERNTUE Cu BR:
Cy=— AEE . (4)
Heh®¥W 4.B #£ E, BAIE <V,C, #fY
B 10" X erg/cm® I 43 81 %% 0.053 &1 2.285. %
THER U) ANEYL, RINEBH—ER

X, WRBER E, AL R vV ZEA
—MEEEBOLAXAGTEANES), o
At IV k¥R OI-V &, NI-VI EBEI-
VI A S S RERRMME, KR
LI Harrison % YRR H B A%, 7]
REHIAY VP 5B SEFHE 4 2k
RN KM% R, X B, BERME
T d EHRLR. AT Cu B K
RN ETFRERARD — RTAMK, Bk
MEREERESRFABER, REHR ) NEFHC FREE 5 6XK
RN, ERER E, ERNEET 2, W4)RE B RIFHDEIER, A, X %
FARRBAKTE , TR AR g%,
HAR).(2) (IRE I, RESH:
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- ﬁs a*AE} — 81a* V2, (5)

XRAHTHBUESER C BAR. RNAEN—RFAISERE&RTTRR, FX
BHG)RBIER € SEREMYYE, IRARRBHER()—GC)REX ERIY.

RIERXEXRATRETENEE S EAOEE, EXMEEK Cu. Co
BEASY, MARNESESREFZANREDRNAEREER. FURIELR
BARRMTHEE, MUNRERORR-ESEREFETFZHNREZLERAOR
FEEEEN DB BOTRRRE RA-ESERERFZRRBREE RN % B
HE., XNBEEEEHA BEIARER.

=, GaAs BREZEK B o C #y LVM

B.C WA RENRBELER, EREP Ga, As RARTHRORBHBEER. X
ERAEARBASIENRR R EJNARK, MR LYM SRR LR Y BT
WHAEL. B1FHTXERFE Gas BRPEENRIESENHLEAHNZR
AWBAM LVM fER. BT B.C RTIWHERE Ga Bl As WT/MRE, FLIRILEM
HARERTFRORERRBTOHE.

1 Gaas hRfr & B.C EARTRRETHORUNSY, HRYF LVM Hix

—

i g a4 Bg, Bg, B Bzl 83 Ca cx
ma B-As B-As B*-Ga B='-Ga B*-Ga C°-Ga C-'-Ga
| (ay) , 4.6265 3.9091 4.6265 4.6265 4.6265 4.6265 4.6265
EeV) 9.7140 15.7209 11.5290 11.2376 10.9652 11.6877 11.3208
Vi(eV) 1.26 1.26 1.273 2.479 3.272 3.25] 1.519
Vi(eV) 5.016 8.078 | 5.948 4.695 3.325 5.809 | 5.058
“: 0.244 0.154 0.209 0.467 0.701 0.488 0.288
C.i(10"erg/cm®) 9.5154 | 28.5873 | 14.0738 | 13.2743 | 12.5505 | 14.5208 | 13.4999
Co(eV) 30.993 54.571 50.153 61.375 71.167 64.968 54.383
o B g K| 373.58 586.68 475.22 525.70 566 .09 493.74 451.73
rom | & Y G 540 547 628 647% ? 582
o - _
(| B" | Hmm | 3s6.18 559.38 | 453,10 | sor.24 | s539.75 | 474.36 | 434.00
& Py Gk 517 5239 601 519° ? 560

* £ Grimm {5200 MR VI,
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RTE— R, HRCERHRN, WEMEXNRER, AENERERTLREFENRSE.
—EEZEND, FEERAK(NER)PAEFELE R K, AR JCH A &E SR T H
EAFRSRANENEESZAPEINBENESY. TURBREMANERRRTZ
HARE B RLREER, L M BBR Ga rFAEN As HTAR B-As @&,3

BB AMNER BAs BANRIK(3.9091a) . X MEITRIGERI LVM 2K
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3% 586cm™, BE B F3LKRE 540cm™, T, GaAs 1B Ga firf=4fY B-As BEHH
CRENAHERBAN. X—HXtHEANBRHEERES T HHE, BAift LVM 5
4 5): 432 O

HNTFERMAE As fIKBR C, REAFNNAZEREKNBKBALLE, EMRETFX/N
H/ELEMNBN=ELUT B-As BHRKHEKR. URITAX—BEX. BSHBB#EE 1
R R,

R, ANfESEe Bk REI0AR, RIVB AW LVM REARORE K HERENE
AEBNTRABRHERDREX—EMN.

1. By, £ GaAs ik, —REE, “REF=fRE. YBHHPEENARE
FRER, LVM @K, XBHT, BRUNA B-Ga BERBER S/ EENZ
IR RS R (FREE: of AR)HMKT, XebMIN T H-FA8 B LA, 8 ECE M
B,EARAEMENRROEMAYN., XEHELHRBRER1 Z2TT.

2, CRIBRARME. kR LMWK CL B9 LVM 5iE BL HEMR, RO
HRERSHE—BRN. A8BNE, MNE1EH, HIEFELEMN LVM HEQERT
S HFR LVM 6%, ERNBRNER(EBEESRTFRANEHEESB. . B FRER
SH)ABEXR. & Ch BUERLT, C° H5IM Ga RFHBRFET C' £T Ga[]
FROBRTF, AMEN—HERT UL RBNESIER, MifE C, A9 LVM M XL
Cih MER. HRER 1MHTE, mLEERBOZEE, CR AUXR LVM RN T
600cm™, FEMRET, PH GaAs th Fermi ek FIRE4TH.ZE Ca BEZR (E, + 0.026eV)
L HBEH 128 C\ REHGBE, RRBDERE, WRBRMWGEES, S8F TREEL
Rk BEREIE CLL 1 LVM Bk,

FERN SHETERARENITIE.
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Bond Orbital Approach to Local Vibration of Substitutional

Impurities

Zhong Xuefu and Jiang Desheng

(Inssisuze of Semiconducsors, Academia Simica)

Abstract

Based on usual valence force field model, a simple method for calculating force constants
from bond orbital parameters is proposed, using an empirical relation between elastic constant
Cu: and bond forming energy E,. The bond orbital parameters between impurity and surround-
ing host atoms are obtained by local calculation with atomic wave functions. The local vibra-
tion mode (LVM) frequencies for substitutional impurities are calculated. This method is used
for LVM frequency calculation when the variation of force constants should be taken into ac-
count. The LVM frequencies of B and C in GaAs are examined. The predicted results show
the trends of species-and charge state-dependent variations of LVM frequency, in agreement
with the experimental observations. The calculations indicate the significant effect of latice
relaxation on the force constants.





