~
ICA -= ks B84,125315 (2011
Pﬂs TR 01D

Localized in erface § g es in coherery isovaler semicondu(t or hg erojung ions

oru 0 sl ndAdx Zung r>
1pt ys;cs Désart? Jnt arté XEMRSEC‘C()IOIWO Scool of Myn+§, Goléh, Colordéo 80401, USA
’Nat, onalRoh«hablo’Enofgy Laboratory, Gols+n, Colordéo 80401, USA
~ 3Ur5v—fslly of Colordtso, Bonls o+, Colordéo 80302, USA
(es e d 13AA rl 2011; Alb]]?c d 16c $ nke r2011; Alb]]?c £ rrer vem ¥ d22c $ nke r2011)

[I'E 123 ?T e & N e\\ur ine m1\ondU\ or C? I'.Jlll’l\ IOI'IPVY cac ‘[3 flgn] & I'll [ I'luhﬂ en 1# @@ I'll

A}

arese.c IE a8, e md,mfras dc \ei (8 mem v vang e ?]gnlntcc € v IC R ee, or
\ S

tar a&tlonem e & nlal e divueee aa dlccrnu)c on mlqu " ge A ca rmg,mctc ll)‘

sec :r na nd 12ea. inhl e¢ rojun\llone e pn, cabe ns o svex@m ¢ ruhﬂ 1one e1Nga. lomlelr\

W R/ ‘
e m‘ms 1 e ude Of na 18 hud (enele 9 ndla (e gaa lA‘c nem nenewiurring' ¢ al r e juns ien

1* erm cb


http://dx.doi.org/10.1103/PhysRevB.84.125315

~ "~
0IC 0 C » ZRASs IC B84, 125315 (2011
\a {P P_TS {} A}S‘ ’ P‘!L‘S = -fr W ( )



\VARVA

”!L ICAh-rhr B 84, 125315 (2011)
S

» 004 IZsH RA.AC-TS[ sk co‘g-?-}r ...

2.1
Energy (eV)

2.0

(suun "que) 1ua19144809 uondiosqy

2.2

1.9



~ "~
0IC 0 C » ZRASs IC B84, 125315 (2011
\a {P P_TS {} A}S‘ } P‘!L‘S = -fr W ( )

(11) evvure ema ny venb 1A 1en (n,m)W'( d ae (Dequr e
n+mlob¢c e §i;, 1¢ ure rim h ta m nd Mee d e

-
aege am ar b nghocice c&orodd.,torn+m
od%, "



»0Ch lz-ss}rz- ‘.AC-TS[AI-TS} co'g'-}-}r ...

B. Compy ing; he QW eigeng g es

Jee g na,\lg @ nde g ne yorce e . e&mae
1 e emgd -arndey w10 )
&3 10 db y ol 10z an 9%
|:_%V2+ZVG(F_F3HG1£_H)+\7F:||i>=Ei|i)| 3)
n,a
ki ea Vo(f — an,sn) 192 e a da emi e ude al
d < nding on, e 1d njyoe ca om nd c lox® let n
¢ neorea cyte de d .9]l10n Rnq:
Va(F,€) = Va(F,0)[1 + YoFr(®)], “
Al 1 Y 1umg, azme rmlrodu\mga ure rd e nd ns
on e 1d e nghereSTe oer rmec‘ ring
.Gre & nonloi le m-eb 1 \ou‘hn]g8 "E na 1VF2 nd

a & linga N or, B, or e rearg,
Te unelt m d e ude % na le vq(r,0)ae de rmia d

b @quring a ¢ Sk B m e d e db VG(I’O)]
Yy q Lttt ‘!a

exe rlmnfland loaldne T 1R 101, PA) g -
e)r?mar cmle( XandSL)cntg ejgnalueand

e evie m‘eetcratm re, sus a ¢ ,drqlllkand

r

baxald erm (lon e x?ilea Texae ddurmg e ng
r»dmf bu1 c aa: mal, \omacrdt er am&d,
ocxcnm id A ndaa neex 11\1 u® da ¢ euv 1n
e euc s 1l & lsuilnne Ina dé 1on,a e ek nd-g@
b o 1ngatm re e AB|_ G lle, 1ec rerm d eea » ¥
AB/AC‘.\\;{obmn e Alllc e ude OE nlalarm? re
utdm okaa g nm e chd
fmdc eudoqEnlaleocasatomoand

e eri}c d oe 1on9Rn0Wc cold " emgd arlpdcqullon
B)b mbmga acamz ea: l.a
andM o ce le eue 8 1l BZ, a Ivud mga 11 (& M K
ed m enum I ll§ ndd gen hzmglc # mlllom nueing

(¢ old dee slrumm od X0

—_ =

C. Lzh ice relaxq ion by ) rain minimizq ion
e bf m e gdxe d g em (fy2 nd vefs gux ien o
&€ mb , mimmizing € eden exme arg,.
T ‘% ldmg e cue 11 rem unrdx db uk r1imy, 1¢
Ie, Te elmui ¢ «enc ea e dehea m e
om r b sonela ming, e euc s 1l e Ky ere

L
JlYm da d | \QnTnlc '] 'tat. e elbn?

A'S

t

"~
ICR - ks B84, 125315 (2011
P‘!Ls S TR (01D



"~
0IC _,0 C » ZRAAS~
\'a (P PTS {‘} AR ’
A. Models of in erface § g es in a single hg erojung ion

=1l & m‘eon c e I8 l @ divient e fula 8 a nd n-
g g¢ ed¢ o 19§Oe cnfmmth nd  ekd )27
Gre e ded a cabru ¢ rmm en @a ¢ odi™ e -
dml’lﬂ.ﬁlA% al katamrdadeoca catns .
a eolulune‘, ‘iz e dp a \omAde'lac e & ora nd

b

luecl 'Y ,mg:x,‘on na 11,1nlolcha,rnr.l"ce e elea
eund ek c a1g & 1, “ee1en & jermea lle'e dor
op1dd e a ba nde’e " e unc ubke d dfnlal
be o cec ok e ventid e d c ‘ofnlal? rmm\Ymt
\aarkg r191\ & cum s, ued eu’o ing a \uummf s,

e8a hdcm«rgntltntrmrkm od
o “n]n uba. 1on ol C[‘l.l\‘ﬁnlal

Vv{ L

mlrodus en loa lLie dﬁa?ea anee 1Lc rm ccnrg)
hﬂndeormle a e

T ae o m? 2&)“11 ling n ea dim nelonwa e
cra?db Jre \abw b1 & m lee dlc am aner
m K ml ode dm ¢ In 1emoa‘ll"r¢ ake kimd

ne&. feum  1ensb ey c erme ¢ of nlal &(c roangae
e ried™ onb o eld te ¢ 1 V'{cc n'emem le
A ndB. da me ¢ edican ae 9 or c o\\um“ ns

o h. () 1nc\E C}b nd e)vf me, a 1e, e CB m
me @ Amlk g, e Bmm% i’} lB,l uee vec ning e
e e e m eeha ¢ de X;]le 78 (1) eimd Ihe‘.(nde (‘sondu\llon
orains ) me (nga e upas,a 1e } eua vang
megne ee ¢ vic meehu o dica LN (e, mm lr},),
oK X mAEI\ , and X.T 1#d d, e e un\iuelonlal ~ e

mg ke A‘oeebda“c @ Ae/AlAe .I'SI/Q g @ e

L

B. Appearance of a single i erface § g e g ¢ he
InP/GaP jung ion

[o bf m e e 1% nef? e or ¢ emgd € ¢ rejuns ien
% (001) ) " ke d
IIF \onﬂd ringa n (f‘nrg }(‘G )m W p n=ms=

e, uwv d Nand ma &u ec n (1a. umsl‘
e 13110 (S o[nr/G e @ GVYQ nd (11)lc U af e-
clen @a n,, wﬁnmnlc c\te ms leae da ling 1la

(OOl)onnEd w ey o-dim neﬁale!fm ccxc»ll (

"~
ICA = ks B84, 125315 (2011
Pﬂs TR (01D



"~
ICR - ks B84, 125315 (2011
Pﬂs TR (01D




v lcfo,?-rscr}s A Z }q—‘}

ccn yo e( ) nwa e ¢ mene enia I,unil 1 vem ¢
T con e @ T K. \en mnuum [*°0 m = eadd
ka Kgreund n-1g. )]a n= e Te dl?\.[]llnl]]l m
y
(& nde nd ns oes()ndu ° esouhnﬁl en o
(¢ | . ?a nd1l 1¢ ditsuee dlnmctr d e 16
L e emga, e o @ \omaer (6 ceulee
e der v & lsui 1on 3 &3 1m duemga a rlnd -1n-
ehe ([[B) med 1, ew na ¢d e dlm ,rmhlg,. 5.
ee cer &3 mduemga ung @ %nla.l ell(e d
0.7% ) ormdb a.aqetg‘cc\lm“meeo‘
ed \ réne in I nd normga ny ra.‘h‘l ,seu ling. Te
} ] (‘
Il"b med 1 erdne ob oundT? *em e e th e
oncxnlmga‘kra d , or n= (¢ venda ea ringa
n= e Coma I']E.IYY e num ria le eul 3 116 eue
® 1d nty© 9 re eolulmm eh:“}ng - -loa Le des( )
T’? orn % e Im dd]tmn e ntc “efi n dT?
a T a ten e konllnuum l 12, N < e or ¢
Ve eolulmm nda llna ae er c @ vend a ec »a lae
° c sou hng dlexue\r dab oc 6c D eviure:p Ul %? e
."‘(a e £ aor? K= (0,0 kz) a SQld me [soma e
N (7)] m ,»ou:l (® er eoanl

"~
ICA = ks B84, 125315 (2011
Pﬂs TR (01D



~ L33 "~
‘,‘QCAIMNTA.@CTSIAHS}CQ‘;T-}L.. P‘!LSICA < Fr B84, 125315 2011)

~ULE rmer A ¢ N A e e, € am hlud o c ks
cak(u nd eameun e by vaz ‘f re d ned e nd ns
eh n. In senz e, c ¢ rnm (I [W a % dleson[mu
1n1[end p‘nd ns ’ta' \.ln\ld el a eimd e a 191 @
es(












~ L33 "~
}QCAIMMH\CTSIAHSFCQ‘;TN... ”!L JOA ks B84,125315011)

JAR—=~I. g a me re or ¢ *we o d\.toml\ [ udo& aleue d erfd Ae, [nPa. nd@,. 1ege &ma(. u)all ecrazmgremn

a emp unye;ee (A2R nd (A3). A da Yae \‘\ul\o ° yatue d iy g ce e nale Alrelig die e ez v ltmg‘fa‘.t. me ry

e gy . (4)kunhe re mb a e t‘l\,ca erme ®a nl"r \ne ien; erx me ,5.13)f6[—09] ma. ne 5.1346 x 107°.

aso Yy a b c





http://dx.doi.org/10.1103/PhysRevB.17.815
http://dx.doi.org/10.1103/PhysRevB.17.815
http://dx.doi.org/10.1103/PhysRevB.20.729
http://dx.doi.org/10.1143/JPSJ.56.4015
http://dx.doi.org/10.1103/PhysRevB.34.4423
http://dx.doi.org/10.1103/PhysRevB.32.5561
http://dx.doi.org/10.1063/1.340318
http://dx.doi.org/10.1063/1.1414291
http://dx.doi.org/10.1063/1.1414291
http://dx.doi.org/10.1103/PhysRevB.43.8962
http://dx.doi.org/10.1103/PhysRevLett.80.4725
http://dx.doi.org/10.1103/PhysRevLett.80.4725
http://dx.doi.org/10.1103/PhysRevB.40.5567
http://dx.doi.org/10.1002/pssb.2220680140
http://dx.doi.org/10.1016/0038-1098(88)90458-9
http://dx.doi.org/10.1103/PhysRevLett.21.819
http://dx.doi.org/10.1016/0038-1098(89)90739-4
http://dx.doi.org/10.1016/0038-1098(89)90739-4
http://dx.doi.org/10.1103/PhysRevB.62.12963
http://dx.doi.org/10.1103/PhysRevB.62.12963
http://dx.doi.org/10.1063/1.466486
http://dx.doi.org/10.1103/PhysRev.145.637
http://dx.doi.org/10.1103/PhysRevB.1.4005
http://dx.doi.org/10.1103/PhysRevB.66.045208
http://dx.doi.org/10.1103/PhysRevB.66.045208
http://dx.doi.org/10.1103/PhysRevB.78.205321
http://dx.doi.org/10.1103/PhysRevLett.104.236403
http://dx.doi.org/10.1103/PhysRev.56.317
http://dx.doi.org/10.1103/PhysRev.76.1611
http://dx.doi.org/10.1103/PhysRevB.38.4322
http://dx.doi.org/10.1063/1.1361277
http://dx.doi.org/10.1063/1.1361277
http://dx.doi.org/10.1103/PhysRevB.67.085306
http://dx.doi.org/10.1063/1.1884752
http://dx.doi.org/10.1063/1.3246161
http://dx.doi.org/10.1103/PhysRevB.67.075306
http://dx.doi.org/10.1103/PhysRevB.57.R4253
http://dx.doi.org/10.1103/PhysRevB.57.R4253
http://dx.doi.org/10.1103/PhysRevB.79.125329
http://dx.doi.org/10.1103/PhysRevB.79.125329
http://dx.doi.org/10.1103/PhysRevB.59.5678
http://dx.doi.org/10.1063/1.121249
http://dx.doi.org/10.1063/1.1368156
http://dx.doi.org/10.1063/1.1368156
http://dx.doi.org/10.1103/PhysRevB.59.15270
http://dx.doi.org/10.1103/PhysRevB.59.15270
http://dx.doi.org/10.1103/PhysRevB.60.5404

