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Abstract

For achieving an optimized absorption efficiency ¢f GaAs/AlGaAs core/shell nanowire array based
solar cells, the diameter, length and pitch ofi'the nanowite array was optimized using fi-
nite-difference time-domain method; the higher orption efficiency was obtained in the wave
band of the nanowire array absorption idi ith the solar spectrum. Then the in-
fluence of Al composition on the absorpt s/AlGaAs nanowire array was analyzed.
The results show that the absorption eff jingle GaAs nanowire array solar cells and
GaAs/AlGaAs nanowire array solar cells
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FEF Y B4R K BN R FEREAT T R4, ME KRR TR e 3 5 R B B A IS BB B B RO 3R

2 JE Xt GaAs/AlGaAsgNK £ % 51 o AL 43 Xt W SO 3 B BE 3B 4T T . TR G RERTE, METFm
GaAsKPHBE R, BAGaAsHKLREF A RH B FE AT GaAs,/ AlGaAsy K £& K 51 A FH B8 B vt Fr IR e 3 8 4
FHRE KR, R R GaAs/AlGaAsHi K LR FEF A BH #8 H b PRI O R 2 LY BR. Ga A s A K 28 R4 51 K PH RE R
IR O A — B B R, 1A T 81.98%. XFH Ak NE & B EL A P AL Fy 38 5 G He
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A B RIS AT DA e A 2 B BB MR, TIAE AR 2R A% 57 pn
KA, JF HOCAEBER T 1ia 3 B B A B 1 I N 2

RV SR B 1 BRGS0 EL T DUR K 2B 51 22 1] AR IR A 1, B sl oK 26

a7y s, AT SR LR .t T ARSI R AR . AR I EAR AN B0 2 X K P g
RV PR IO AR R, T LI TR T I S 2, W] AR R B BE LV I e e okt — DR A . A0
JE B RBA B I DG SCRE, X GaAs/AlGaAs #7251 p-n S5 49K S5 51 K BH g HITBEATARAL

2. FEERSITHEG®

GaAs &£ 458 )7 K AR EZAR, X BRH GaAs/AlGaAs GHKEZLFEFIAE 9 K BH BE H )G
AT, WA 1 R, #PERON Si, UKESR AR B AN S MEESRAE, gPKR& K E
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WS, B R T T AlGaAs H AL A7 S R IO B AR S

f#i ] Lumerical /A ] ff] FDTD M 78 449K 28 [ 41 (5 P ik I3 PR 22 ok
GaAs/AlGaAs YKL FEF M OL R . e ErEE MRS, fEx Ay J71A
R, TEAKRE KT A2 2 R K 5E A ITIRC 2 @erfectly Matched Layer, PML)
TG, DRUETE z J7 A 5t & 64 PML 58 o METHEERE T, FEBTWARAMER, x

THE A USIEAAR & o TH & R BH G > , GaAs/AlGaAs ZNKEL [ 51 K BH g FE b AR R
WG 13

(¢)av (1)

X, g NEAEPRAH UM BREI RS, o JOLHIIER, E K

LR, v AR AE AT DX B b () A7 98 HEAT R 70 o GaAs AT
SR 3R Lgneri TD AT 2, AlGaAs FIHTH S M T 14] 17,

ifrﬁiEﬂZEﬁiﬂtE’J HL WAL ;‘c%ﬁﬁiﬁﬂmﬂé%qﬂ fF ESW?‘—EJ%EQ YR LR M E AR
RE SRR, SRR SR A U 2 [15].

P2 HHRT AR, BEAE GOKRLE EARIIIN, 9K E8 S AIWRISOR 58 0, R 4 b SCRr ) SR A X
WL, B AR N RSN 1Z 5K, X B GaAs/AlGaAs 9KEZRI EAZ A 140 nm, BG4k
RSN 74.67%, BAREL ELAR A 160 nm RIS R 2R 82.3%(1%, 1H A2 AL AARFR P IR ISR 26 L
BEAh K2R RSP E BB R K T B LR B DR A2 GaAs Fll AlGaAs FITR IR R ELAE 700 nm 2 5 FEH /).

3.2. PREKEEARIL
GaAs/AlGaAs FKE: 2 [A] B 2SS K BH BE R R OB A BOR B2 . TH 55T R A IO 9K R [ 2
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Figure 3. Influence of the distance of GaAs/AlGaAs nanowires on the absorption efficiency

3. GaAs/AlGaAs ZH2K £k < (8149 #E 28 X IR ST 2R A 320

BIE) A IR PIKR L IR EE RS, AR Z MRS e, TR A SRl 3 o, MBI LR
i, RORZR 2 [R] P PR 060 K BH BB FEIB IR SO RE SE A ORI AR Z AN EE 54 150 nm B, KBHAE
MRS B AR B ) o 4 BE B KB 200 nm, RO IS BARIG IR . 2 J5HEE AR Z 2 T EE B0 K, 7E 520
nm PRI, TTE 650 nm BT LIS, XA RER YKL Z RIS /E R AT 50 . B4R E
YR ITAEE Y 200 nm N, SRS SR, ISRy 78.4%, T HAE 650 nm PUTIIEETTE . R
PRABGK LR 2 7] 9 TR)FE p v 200 nm.
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3.3. PRZEKERMRIL
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Figure 4. Influences of the length of GaAs/AlGaAs nanowires on the absorption efficiency
4. GaAs/AlGaAs #AR LA FE X IR ZR Y 22000
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Figure 6. Absorption spectra of planar GaAs solar cells, GaAs nanowire array solar cells, and GaAs/AlGaAs nanowire array
solar cells

& 6. FEHE GaAs KPHBEERM . GaAs KLLFES K PHEER tF] GaAs/AlGaAs KL FES A PHAE it AO IR UL S 1

ARG S 2 T AR RS S Y SRR GRS R e 1 B A B R ik, TR S . ek, AL GaAs
KR REFIRPHRE L, TESMEEM—)Z AlGaAs J5, GaAs/AlGaAs 9KZE 51 BH G HII 1 O %
A AT, R AE 700~900 nm 2 8] 75 FE A .
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