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(2019 4 3 A 4 HUkEI; 2019 4F 5 H 27 BYEIENH)
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FHIAHANE (liquid phase epitaxy, LPE) J7 ik &
T HREEERCR K 6% ) GaAs/GaSb HOEGIR L ;
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fifi GaSb LR L b B 4y b 5 90 B A 1) e A
FRAAVCEC, B 7543 R BT AN X % D3R i H A e
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8 0= 250 GaSb FH AL A WIS 7 98 B S (IR Gk
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AT K— S 8 MR T B GaSb JE il
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() PR A% A5, A HLIK X K A& e R 3 x 3 % 3,
AR ERM Puay BER AT, ABKERN
5.0 x 1077 eV /atom, it HU /Y Jif 3 Ky i FROHE
(ultra soft), 5CH ICHKLZ PR A 5 HLRE TEAf I

B [ A P, 9% 5 B AR 25 4 MR Y LDA-CA-
PZ iz KRR BE. RS AT UM a5 i A Ak FafE AT
UG RE B ADE A TR R AT, S TBIE
LDA/GGAZE#: CHRIZ R R AKAR GaSb 2574 98
B X — (A, Ga-3d HL 1 Sb-5p HL ¥ 8] 1 K
e R FH— A FE & 4 DL B AR G A SUFE
YEHIfE, RIS LDA+ U J5 26 2 K 1 B 3 32 25
I3 AR Y AR AN p eSS TF P ITIAS B IE B 1) B 28
PRI A SCR R LRG3 8B Ugasa =
2.5eV, Uspsp = 2.6 eV 0.

AL 64 DRI AR ZS A an 1 1 s, &
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I, Eh B3R @ s i b g B Aot R AR
Ga JR A8, H— XK 1+ 355+,
538 THE -1 XQGa HFErE M. SH—1
XERE 1P —ANERET, SRR —
R Sb #fE (X @Sb ) M. TTLIE AT FeQGa,
Co@Ga, Ni@Ga, Fe@Sb, Co@Sb F1 Ni@Sh 75
LA GG 2R X S AP EREE TT DL g — R OR N
Xay, Hrh Y = Ga, Sb. AL Ky 5 F i+
A B FEH A0 N Ga-3d'04s%4p!, Sb-4d1955%5p3,
Fe-3d%4s?, Co-3d74s?, Ni-3d®4s?.

Bl 1 GaSb #8 s 25
Fig. 1. Structure of GaSb supercell.
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ATIE H, XB24H GaSb (X-GaSh) /& &R 241K
WEEAR L TR GaSh R R (BB asLk), Hot
SEM SR S TR T AL AN, BPEAE T a8
L. FEo ML, Nifs 22 GaSb (Ni-GaSb) 1A &
(BB LR) ML TRIGEAH LT Fe, Co B2 H 1K
., HW IO BEFE LT A0 X B4R T o I ) xR
£ X-GaSb & &b, Ni 5] An] LIA 33T+ GaSb
2 SRBA R AN X A LT A IX T 5 I
K 2(b) 45 H T AL —4~ XQSh BB A R 1E2Em
Wik, I 2(b) FTLLIE H, XQSh Sl 5 IR
AT LAET; GaSb /R RTELTAMX By WL, [R)REH
FAETABME. K 2(a) fIE 2(b) AT LAE H,
XQSb K ZHM L T XQGa 1A Z RF2LAMX FE F 4L
A1 S I s 0 4 T B R B . A |k
Uk, TR A R BRI L XQGa S G L
J& XQSb BREEH AT LI GaSb & R XTLLAMGIX
FEF RIS B I & AR B B AT R B
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Fig. 2. Absorption spectra of (a) X@QGa and (b) X@Sb, re-
spectively.
#* 13T Fe@Ga, Co@QGa, Ni@Ga, Fe@Sb,
Co@Sb I Ni@QSb X 7S F il fa i il fig, TE iR r
Eformation = Pdefect — Eperfect — px + py,

T Bgeteo R E —> XQ Y S 108 A 1Y 5

AETE, Eperect 2271 98 45 1) GaSb #8 & i 14 5L BE 2
px ZRAE SR X 3 uy Fn Ga i Fa%
Sb k3. N 1 Al LIF H, XaQSh HkE )
TE W fE ¥ B KT XQGa Bk 4 19 T8 iR, R 7E
X321 GaSb R &, FELL XQGa HFE K .
SEEG EATERS b E R ESE BT XQGa BbE o
(4824 GaSb M Z 2] UK EEAE R, PRI SCHg
WA A B
F 1 X@Ga Fl XQSb HfE I AE

Table 1. Formation energy of XQGa and XQSh
defects.

Defects
Fe@Ga Co@QGa Ni@Ga Fe@Sb Co@Sb Ni@Sh

Ef‘j/rz‘\";ion 3.0352 2.6561 0.1427 4.1055 3.3773 1.0454

3.2 XOQGaFRHIBETEHMMET

DL BT BIRE BT R, i XQGa BE
W JE XQSh GREEHR AT LIS GaSb & R X040
DX R R AT 8 B 5+ A B 8 A 2T R B0 4, T LA R4
FHBAR R XL INX TR R, (R B RE AT
ZEREW | X-GaSb /R R h EZ DL XQGa GfE N
F. HIE, A NEFZHE XQGa BUEXTB Ak
ZREEHIRIR L K. XQGa BFE AT 451

El 34 M T XaGa (KR FIAB LS GaSb AR
FIBEAT 45 D, LB 2R 38R 0 s 9K BES. M
Kl 3(a)—(c) ATLAE i, X 5] K2 {f GaSb {4k
R PR LR, M &, WA R F
MSTOKAEGUES 1T X Sl AR ZLRRESL, [ifF X-GaSb
WRZEA T &R, IAFA X-GaSb &
SR B 3(a)—(c) MIREH 254 /R Sl IS Y
THIE T 2ZE ¢ R84k, R TEMH I LT T
fiti e BEZL, A4 ITRBIL Y H IEAFB 240k R A 5K
BT 6 B AR AR IR T LIAE R L AN BRAE B St
FIFRE, T T X-GaSb & 41K 2 1Y 6241k
J: L AR LT A G IX (5 ] AN AT SR AT 3] 2%
JEREK, dE— BT 2 T, IR THR R i
TR, AR SIS e Wt & AR 2T
B, E RO E TG, B 3(d) kB
%% GaSb R RAEHF A K, 7T LI HATE GaSb &
R H A B SR, AT IR B TR R
0.812 eV, TSR ML IAATF SR AT 9,

2R X BN Ga i T N XQGa B,
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Energy/eV

Energy/eV

0.812 eV

(d) Undoped

Kl 3 XQGa A% GaSb K R 1Y RE 4514
Fig. 3. Band structure of X@Ga and undoped GaSb systems, respectively.

Boen X EFRE 2 4s M 1A 3d TS
JA RS 44> Sb 71y 2p BT, R X T
1) T E T 3d BiE EAH PR E AR X R
FELEY 4 > Sb J 14 DU A, 78 DU T A & 37 1) 52
Wel T, 3d B L7 A TR BEORE 2 RRAIR, BIVTC R ] Jf:
(1 3d HLFHUIE A 70 B — B & Y e BB AN
— A ZH R I ¢ PLE M. Fe-GaSb A4k &,
FeQGa BlFE I L2589 7] LIRS 0 e't!, ¢ HLIARE
RNAREI, 0 5K BB 15 1 24 T ¢ REZR, 7]
SEBR E 0 832K BB G I XU R 1Y e BEZL, L
Kl 3(a), %W Fe JFFRAFHEHEKT 4 1. CoQGa
BREARHLT45H 0 e't?, IIEL 3(b) ATLIEH 0 KiBK
RE [RIFE 5 2 AU 17 9119 e B, KW Co K
AL E T 5 1. NiQGa SREGHIHLTL5H A e,
&l 3(c) HriBR 0 sSoKRRIUES I — HE A1) ¢ ek
DL Ear R, 7RI 4R GaSb AR, 4
J& X SRR Sb JEFIE R X—Sb B A& 4l
AN B B R, T DU A R R IE U A
J T AR X MB 4% GaSb 152,
G TR E R ARB A F 1 Mulliken A5 J5 73
B, an& 2 Firg. Mulliken Hifaj (charge) %540
JEAT LA BT )R AR R 1B, SR 2 AT LR
i, Fe, Co, Ni JE5 [ HLAT A 5 7350 0.45, 0.56
F10.58, F W] =Fh 1% 2% Ha 1550 H J2 2 W 1S

%2 GaSb Ml X 240K R 19 Mulliken 45 & /34T
Table 2. Mulliken population of GaSb and X-
doped systems.

Atomic Charge Bond Population Length
Ga 0.03 Ga—Sb 0.51 2.6297
Sb -0.03

GaSb

Fe doped Fe 0.45 Fe—Sb 0.83 2.3936
Co doped  Co 0.56 Co—Sb 0.80 2.3972
Ni doped Ni 0.58 Ni—Sb 0.78 2.4344

1y, XA LA REE] 3(a) FTEL 3(b) 1 0 1 28K BEDL
55 X AT IE 1 e BEGANIE 3(c) 0 S 2K AER
P53 = A IR 10 ¢ BB X — 52, Mulliken #E A7
J& (population) AT LA T fiff df 44 v J5 - 22 Ta] ) ol o
ek, W& 2 9] IF | Fe—Sb, Co—Sb, Ni—Sb
SR B AT R 43 5 0.83, 0.80 AT 0.78, &
W] =i Al S B - B s o, AN R
BT 2, [ R DUE B 2 A 3R 0 B A K
BIRFARBRIERWAAEE, WWHBRERM
X—Sb A L FARBIAMA RN Ga—Sb #ILMFE
PE3sE, I X—Sb 4R AR/NT Ga—Sb 4
. Fe, Co, Ni =F&JRNE 12/ T Ga &8
MBS T2F42, Fe, Co, Ni B A5 EKZR M8
& AR | 33Xl A A BEE A5 P B0 XQGa 51 [ P 38 B4 1
0L A P 2 A A3 B 7 A DR ) L AR AR R 17 7
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3.3 XQGa{kZ&BIFFER

e SR ARTE LA A 1 9 L 8 DA P E s R
A HL PREN e(w) = e1(w) + ea(w) Kl Hi ep(w)
FOREAHLPRE RS, FRAN A PR E AR
d PR EUIE Z A R R AR, 1 (w) RoR B A LR
BASEER, M o (w) BNl 2 1) Kramers-Kronig 8.1
KA, Iy BT

2 * sea(s
aw) =1+p / s

2w [ e1(s)
ea(w) = ——p/o . 5ds,

n
Hrp p B E1E,

o) w—0 0o
p/ = lim / +/ .
0 6—0 ( 0 w+6

Kl 4 HABA GaSb KR X-GaSb & 414
F YA L PR SRR I, S e T SRR RS T
B IRk, RAE T 2P BHESN I E R T 1
WA, SR e B AR 22 %o v A 114 SRR ) b
5, R R AL RE TR, AT RERN 0 (JCAST
JE) B, X R R ER A R B, B 4 T LU
KB GaSb 5L (A4 SCLR) Fr 6t I A9 BU(E
22.38, Fe B4R RS8R (L1 (A 522R) Frxt L U
7 23.95, Co BAMRR T (LRALL) 2 22.86, Ni
BRI (AR LR ) Xt LA ik 48.98.
5RBIRM) GaSb IR RM L, X-GaSb A&k RM
FT HLHECER A TR N, BB X #8441 GaSb &

50
s —— Undoped
40 ". Fe doped
M Co doped
30 "'. ---- Ni doped
2 20
w
10 )
A
—10 N L N L N
0 5 10 15

Energy/eV

B4 A HL R
Fig. 4. Real part of the dielectric function.

RIACRE 158, (R R OEA IR IE AR, X
AR TFIeA B F-25 7O I B A4 B, T AT Rk
HCER R AL, Hob Ni-GaSh &4k &
(R HLPE RE SR

Kl 5 KRB 2 GaSb 1A & Hl X-GaSb & 41k
R A L R A, S T R A ST
RE A, FEAMIMELIA T, 2 AR N FRIE L
TR T, BERAE M SR NFIE &
HL A TP T T RE A BB B, X5 LT REATY 22 1] 1Y)
BRI G, OB T 2 b B 1) 32 R R
B, HEEBEE B R R B AL T R S BB T A H
Z, 1T T EGE ARt K. AAE 5 AT L
E i, Ni-GaSb & R B H (OB L) fEL TR
fEIX (LL4MEIX) IE KT Fe, Co #8241 GaSh 1A %
FIARBIM) GaSb AR, F W Ni-GaSb & R XJ 4L
AP TF I R IACRE ) ek, 3 Ni-GaSb R &
2 WS W G V& AR 21 A0 X, HL R R AE T
Ni B27EIR R 0 S FOKRER T IE B 42 T RE K
FHIHTFEHZ T Fe, Co BMIK R, ikl k2
REG KT YL FRCH A8 2. WA 5 T AR
X-GaSb & & R M B AETREE N 0 b A
RAK AR, HIFHEAETF X 51 AR e REYLEE t BEZ
LR i Y, PORREGUS I A TR, BT
2RI e R 2 [AIBRAT )L AN 75 Zi e
BERT & Az, aniE 3 s, [Rlat NI 3 AT LA, X-
GaSb R S5 F B & S FOK BB 85 1 2% T RE L
#1715 GaSb SR EA T & @M, B2 %
JEFE (407 PR ) g T R 2R A1 FE RS 5 T T
TR ¥R 3 Y Lorentz-Drude A&7 [4445] Sl f7 BA {3
. KRR HL T-REHF 45 MY Lorentz-Drude HERIZE H

—— Undoped
— Fe doped

Co doped
---- Ni doped

0 5 10 15
Energy/eV

P 5 AR pR R T

Fig. 5. Virtual part of the dielectric function.
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5 TEAE N T Hh R R S R PR IR AR

RIS A HL PR 2R IR R

w? w? w2l
. - P % - P
t(w) w? —iwl w2—|—f‘2+1w(w2+f‘2)’

X w HASHDEHAR, r e R, w, 28 w5
BRI R o, > rUoL LS A B F IR
w — O epp (w) MY FEFRTEIL LL AP G X BB A 11
AR THBIAER NG -2 7O X 143 5.
I evp(w) R & 09 2 38 2 AT J1, 24 A SO 74 3
w — O, AR BUE I T055 K, iXRWA
SHOCH AR A S KA A 1R Z (6]
A AR RO RN, FL T O IR AL Ak ke 2 AR L 52
Br b B 20 T R o B AR S A — N
TAREZIA PR, B 7 1O — AR T
M) Gt #, 7E A i 30RO T R[] RE A
FE A R0 R 2 2% S (R BT, R BT PR i g I
AP AR L -5 O, RO T4 R
A VEBT R GE . T AR (R T S R A L
Fo L 5 F R A AR T ) R RT3/ N
22, DRI B R R P ] L7 S5O % R A IR AL 2R
BTk /NS 2 BT X-GaSb 5] AR 4% 5 HE
¢ A R R I XS GaSb 2 AR
PERTR — & Y52, (HAR 2 ROK, i 2R )
SRIE HIL iy [H] () BLERR AT
Kl 6 Zith T AIBA: GaSb AR M X-GaSb G4k

RIS, MRS 2 A i R B A5G
A ((n(w) + ik(w))? = &1 (w) + iez(w) ) Ml Kramers-
Kronig ¢ & 1] LA1S 2 I R a(w) PR R
R(w) WZRIEA B9

a(w) = 2wk(w)/ec,
{ (n—1)% + k2

(n+1)* 4+ k2’

K ¢ HIEHG no=n(w) HEITHRAIE, B2
TEITH RS b =k (w) B IR R, JET
Fer Nk, SRR o(w) BIEA X, h BT L
B R FR B ow) FHR ST R B R(w) EB 2 k1Y HR
R R, PR R BOR A B H S 5 R Al
K, A0SR [ A i B — D 1 i R 01
B RE A A5 S S T TR — G Y N 1Ok, X-
GaSb G &R AA S BAIER, GASKBEOET
IF, PN A H TS S AR SE A L 3 A DA
X637 1) L e i AR 5, 3k — PR A5 ) i

R(w) =

L SRR ARG+ BB S AR L1 AP RN £ 41
XA B HARE RS 2. K 6 TTLIE T, X-
GaSb & &R RIELIMEX IR G R & T AR B
B GaSb A Z&. L& & 2 FE 5 A %1, X-GaSb &
SR RN AMELL AKX (56 F A 5 Z AW, X
LMK IR R dec i, X B AW LA 8082 &
X-GaSb e M B LR, Hf Ni-GaSb &
SARRTELAINEX A EUE (BB L) L KT Fe,
Co 82411 GaSb (K &, &I Ni B AN GaSb
PR G AR B L.

1.0
—— Undoped
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0.8
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&
—

©
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Fig. 6. Reflectivity of GaSb and X-doped systems.

3.4 ARERE Ni-GaSb HEE&HE RZMHZF
MR

MELEAHrAT LLE Y, X B384 GaSb 1A &
HEF MRS A TR Kk, RINIBIR R R
FLBE J7 38T, XL AN X T H i B A 13658 48
FAR R EMGE G & AR BB, ity
1) 4 T 5 5 | 1 e IR 28 7 A 57 1) PN L 3
DA R e A - O R RS N, kG
TR R AL BESE. % 8 3] Ni f48 A 4k
FM TGS R, A EBVHE T A
& Ni-GaSb & 4 R 1 J62a T, 4Rt i
) Ni 4524 Ll

K7 45 T A RB LR Ni JETHIE T GaSh &
R, XA B Bk R, il
Ni JFF 1o R Re385). I 7(a) FIE 7(b) 7T
DIE M, ME B4 N FECE 3, kR
AP DX W SO FE AL BTN, 484 Ni T 5L
Hoh 7 ABFARIE K. B 7(c) MR, dE—8hn
$B2% Ni T RECH , R MR B S 25 FRAIK,

184202-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 18 (2019)

184202

H L FRATA N 64 4 F B GaSb M MIEA
G, BC Ga BT Ni BT 7 N, AR R F4L
HMGIX G A N e, B N T (48 4= 8 R
WeEE R 10.94%.

16

Absorption/10* cm—1!

Absorption/10* cm—1!

Absorption/104 cm~!

0 . IOIOO . QOIOO . SOIOO . 4000
Wavelength/nm
BT R Ni 5740062 0l i
Fig. 7. Optical absorption spectra of different Ni-doped
density.
THNIETFHBRETREKEBLK, B)K
Ni J&F Al B GaSb M A &t Ga i £
ALE, HIH BB AR A B XA RO
PERT I REA . A T SRR 768, FBTRLAA 8 R b
TCH I R RC Ga JEFRANFENE (WA 1).
% R B R 2R A X BRI AR R A R i A
fF, Wit T A FE B 24458 25 74 Ni &
Tl E 10 1, 2, 3,4, 5,6, 129 Ga i+
R RS FS S1 = S(1, 2, 3, 4, 5, 6, 12), [FFERIH
R EN L5 S2 = S(1, 3, 4, 5, 6, 8, 9), S3 =
S(1,3,5,6,7,8,12) F1S4 =S(3,6,7,10,11,12,13).

M 1AL X 4 FPZER R Ni T (0 s SR AR S A
W, FLrhZERy S104 74 Ni RTS8 2 TS
JB. 235 T X VURHB IR AL AR AR R B,
REHE. N 3 A1, XF T4 5018 2 AU 45 ST R R
B BB /Dy, FERX PP R, B2 Ni T2
(] A B B85 LA ze, N-N =2 ) B4 AH B A 5.

#* 3 S1, 52, S3 IS4 BALMIALE AR B RE R

Table 3. Total energies of relaxed S1, S2, S3 and S4
configurations.
Zhithy
S1 S2 S3 S4
SRR
eV —65569.778 —65669.549 —65669.235 —65669.152

Kl 8 251 T3X 4 Pt IR &R Bt .
B 8 W LLE i, YA BAE L T 1 ST 45k R
(W L £8) FELL AP X R W U B e K, Bl 5
Z% Ni Ji 2 AR AR BE I, D2 W SO 3 328 A0 e
. BB LY S3 1 S4 S5 IR R AE LT AR X Ay il
LILTH A, 62 WO Y W 5o BE me A%,
Ni JET-5 ] ATRAR T BE I B34 RE 2 1 FH I B4
SR — WA T [ e R 34 1491, DR e s AR 3B AR 1Y
S3 FI S4 Z5# v  Ni 1T LU R <o 25 707
XA R A G, DI 200+ 1 75 KRR
%, AR LA RE .t T, 2 SRR R
PG RO 28 0 R R R AR A G,
FHBZIT RIS A . 37 3 AR RS
B0 S1 E5H IR R ) B RE E BAIK, ULEAE S ik
$B7% GaSb &aR R H Ni JEF ARG IE A 454,
FIHMESTF ARIMEA: KAt R i s i A AR
AT LASEBLS)) 245 S M AR K X T v
FERIS) B2 S1 454, 7E 5280 F S IF AN I

16

=
[\~
T

Absorption/104 cm—1!
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W~
T
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Wavelength/nm

Bl 8 S1,S2, 31 S4 451 A & MOL2A W
Fig. 8. Optical absorption spectrum of S1, S2, S3 and S4

configuration.
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M P01 P ST A5 B GaSh ARDE AP RE
MERAB ARG

4 % #

iE S — PR LDA+ U TR T X-
GaSb A& KRB FEEM A=, 4580
1) X (B A FEIL AL XQGa FIl XQSh FifpEfHLE
¥, T RERTTH R 25 R R X-GaSb A& kR T %
PL XQGa SBETE BUAEAE, FL W Rh 6 45 K4 1 £7 76
#B ] LI R TE GaSb & R 7ELT AN X Y 24
IR ; 2) XQGa SFERRRET 5K, X 1
BT LIAE 0 S 2ORBE I 5 | A 2% R RE Ol
BARR R A B SE AR AR 3R W Fe,
Co, Ni Jf FHK R FEHHZ L E, X Ga
M EREE AR/, BB AR T8 AXT GaSb 1R & 11
i W A 7 A5 WA SR A I A HE -8 O I 43
B, #2155 GaSb MEHBMEILRRE; 3) H5ARBARW
GaSb # b, PB4k R AF i H B AR K
i, BB GaSb IR R ALRE JI 38 5R, B2
A 22 1 i SR B 7E 20 A K B B AR K, =
X BB 2% 0] LI S = GaSb AR 204X G F
I, 0 PR RERES it A T BE SR B AR IA R R
A H RO TR TE G TR 5 O B R 7 174 i A
BAER RSP GERIERM T X B A% GaSb
R R BPDEA MR R R, 4) Z56 T RM,
X 144X} GaSb 1 R 1924 BE#R A 1R K11
3 H Ni B A EE GaSb ARG AL
5) Ni-GaSb & &k R FE2E B S B 280k
AKX, BEBARMSFEEEA C. H5118 24 0] DLkt
BOtA - RN E A O IE AL, AR
BAER Ni i FAB 42 EE R B R 10.94%, BLRE2%
WA R IR AC DR S 3 B e R, A R v T M
e ERE. BIERRATMITE AT GaSb 41}
FELTAMAOEIR FLth, 2D BRI FLT Sh 2 %
A A5 1 7 .
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Electronic structures and optical properties
of Fe, Co, and Ni doped GaSb"
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Abstract

The electronic structures and optical properties of transition metal (TM, TM refers to Fe, Co, and Ni,
respectively) doped GaSb are studied by the LDA+ U method of the first-principles calculation. The results
indicate that these TMs can enhance the absorption amplitudes of GaSb semiconductors in the infrared region,
and improve the photocatalytic performances of GaSbs effectively. For the doped systems, TMs tend to
substitute for Ga and form TM@Ga defect. The charge layout and bond population of TMs imply that the
electric dipole moment induced by lattice distortion separates photoelectrons from holes to some degree, and
consequently enhancing the photocatalytic performance. The impurity levels induced by TMs are close to the
Fermi level, which illustrates that the imaginary part of complex dielectric function has the capability of
response when the energy of photon is zero. Meanwhile, the static dielectric constant of the doped system is also
enhanced compared with that of the un-doped system. The doped TMs can improve the optical properties of
GaSb systems for three dopants effectively, but the Ni dopant is the best for the photocatalysis properties of
GaSb in the three dopants. The further analysis shows that the uniform Ni can hinder the recombination of
electron-hole pairs, and the optical absorption range and absorption peak are both biggest when Ni molar
concentration is 10.94%, which is favorable for photocatalytic performance. Our results will extend the
applications of GaSb to the fields of infrared thermal photovoltaic cells, infrared light detector, and infrared

semiconductor laser.
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