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Abstract: In order to transfer light to electricity efficiently, thin film solar cells with the structure of support-
ing surface plasmons in metal particles are designed. Due to the surface plasmons can guide and localize
lights, the physical thickness of solar photovoltaic absorbing layer can be decreased as well as the absorption
in photovoltaic devices can be improved. This technology plays an important role in fabricating low-cost and
high-efficiency thin film solar cells. In this review, the latest progress of the application of plasmonics in so-
lar cells is researched, the mechanism of the intersection of plasmonics and photovoltaics is expounded, and
an outlook on the future of solar cells based on these principles is offered.

Keywords: Solar Cells; Plasmonics; Light Trapping

FEATEBEXHERMPRMRER

X 2M, EHE, BRFE, BHE, KR, T R FRF
ALY 22 ERT RO B D RE ARSI 5, WAL R 2 e, fRE
Email: liuyumeia_love@126.com

Wk EH: 201147 0 6 H: EEEW: 20114820 H; FHEM: 2011 48 H24H

I TSI SRS 6 (WP 2 2 S EN: PR I WA S T cReable 311 N R 4 M S AN LR S
TR RO . B BT 5] FAPRE], 7 R R b AR SR P ER TR A R e fR
R L S DR D GBSO 5 8 1) 5 T v R8P 6 L U LA B KSR 0o ARSI 1 46
WoTAE K B BE HL I TN, F A BB BEFR R 0L, 3R 1 45 e PV K B E R LEEL, JFX R R

Hans iXith

F TS BT IR B BE Bt TR AT TR .

KA KPHAERIML; SFEWEOT; LR

1. 51§

Bt A i DR A 3, REDS R AU N S T I
—ANEEE R, R REIR AT R AR 2 B A
LR EER. R B REF L HLRE . B
T 0. AR AR B RE it 5k 7 AR iz 5%
TEo B EDERIOR R 12 ek, XHREREL
EALERAT Iny T SERA TR IR ARD, R AR
MBI . RIS B AR b, ATBLG %
BEAR GRS MIPR T FRAS o 1R 8O FH E LI 3 2R D1

Copyright © 2011 Hanspub

HI B R AR B BE R LA, AR A B
TR AR, S SR AE R AL v LR A 5 S B
SRTT, L LT T P B R WA 3 BSOHOR K BH D 1 £
MRASCAR /DN, DRI ER IR AT 52 (1 [RT B i T A v i
FEHREE IO — MR EE RGPS & WGk
TTiE 2 P LS K SR TR Ao 8 g L ST o ) 3 P
MR LR, T H M SCR G &~ b TR RS KT
BUMZRIOR MR KL, ShHEZRibPEseRL, it
XA R AT IR, ERAKE

APP



KB 55 | S5 EEOUTEHBOR B AE Fo it P BT Ui 103

IR S PR WAL S A
JRIBRE G HEAT 51 T AERE],  7E FEARAKRH BE HLHL IR
ST SR A L (R TRTI 5 3 Rt 49 o 7 JR A I e FLEL
JEIRI

S5 BT A G A LAY BT ST A B R T B AR
AT, EREW DURISAE € 8 99oKR 1 3, ] DAY
IR R ARG AR T ORER] 73 JR iR T
FEBOTARAL RIS B HoT. KIS BORATH S
HIR SRAENA D S5 BT A 1T RN KB, fEid %
MLEEN, SE BT AR F I 4TS 21
TR R, FESE BT RO FEBUT R
(231 2 BoCHOL 2R IR AS B8 T I SO PH B AR
WS USRI 1 EORRIED . AR E RS BT
FE K BH BE HL B AU R, 0 12 S5k 1) B BT S 1 100
BEAT 1288, IF0 BRI R it T 1 e

2. FEHMITIEE A FHRE R IR
IR

WEFEN A, S5 BT s K RH AE F it Y
O FEL P R 0 R 2 A T 9 0 A B A P ok sk
Bl EEAALE T AT R S, RIS B
JCIE LG K HICH S s SOZ OC R s 1(a)s 28
T AR T A TG e I RN IR AU R DGR
B 1(b)s H =, RIS BEOTIE A ' 1 PR )
Eask ol TS S L TP AT Wt 2 S ) et o= i R
Bl 1(c)s 250U, a1 IR SR B B AR A 1
AB 1(d), AT P B BE FLHI AR P22 R o 55 B
TC I DY AR F 77 2CRE 8 K BH e FR AR DRI IUR
PR IS LI R I S A R, T AR 3 0l 1 ik
RDUASTT 1A BT Tet e o

2.1 REFEMIUEL RGBT

NS S BT IR AL (78 't & ISR
SHLRIVER R SE B o <5 L1 HE R A IR R i e
SR 70l 52 SO

1 (2x)' p
Cor. = Pim[a] 1 O =a(7] ol
A
Qsca = Csca /(Csca + Cabs)

Ho o NERIERLFAE R RRIL R, RoxA

Copyright © 2011 Hanspub

a=3V(e-1)/(¢+2), VRWTIER, ¢ RNHUH
B BURCRE LN
Qua = Cea /(Cea +Caty)

SRR TR A RO BT AR K R
AN B 225, IR 1 efE SR L
JERE, AT IR K BT AW Se, S BHAE Rt AT A
AR I A RAAE SRR D . 855 BT IR

- oo ooe
_.lfé %1’/‘/*’/ \\‘\:I ’/z/”\x[é— 'L'_VA D:]

\ 7 %/

(b)

— 0 0-0-@—
i i T i+ o
(=3 £=] < [=] £=]

(d)

Figurel. (a) Light scattered from metal particlesto semiconductor;
(b) Near filed enhancement of metal particles; (c) Excitation of
surface plasmon polaritons at the metal/semiconductor interface;
(d) Metal particles product electrons directly
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Figure 2. Photovoltaic |-V curvesfor the GaAs solar cells under
one-sun illumination using a solar simulator!”
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Figure 3. Enhancement ratio (R) with different size of Au core-shell
nanoparticles as a function of wavelength®
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Figure 4. Silver nanodiscs deposited on a 20 nm a-Si layer®
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Figure 5. Absor ption enhancement as a function of the height of
the nanodiscg™®
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Figure 6. Extinction spectra for Au nanoparticles 50 nm, 80 nm,
and 100 nm in diameter*2
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Figure 7. Photovoltaic -V curveswith different surface conditions:
untreated, evaporated Ag films, and after annealing Ag films at
260°C for 15 min in N,
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