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Abstract The graphene, a single layer of carbon atoms in a hexagonal configuration, enjoys high carrier mobility, good
biocompatibility and chemical stability. This paper briefly reviews the recent research progresses in the surface—enhanced Raman
scattering (SERS) of graphene—metal nanoparticles (NPs) hybrid films, the excitation of graphene plasmons and the performance in
sensing. In the visible region, the coupling between the graphene and the metal NPs allows the hybrid films to have enhanced
absorption and much stronger electric field enhancement, and thus they can be used as highly sensitive SERS substrates. In the mid-
infrared region, the graphene plasmons can be excited by directly fabricating the graphene or fabricating the dielectric substrates with
the help of guided—mode resonances, making them promising in refractive index sensing. In addition, the opportunities and challenges
in this area are discussed.

Keywords graphene; metal nanoparticles; surface—enhanced Raman scattering; plasmonics; sensing

F 2004 432 [F 2 W K241 Geim F1 Novoselov B YR A B i E A2 0 D M AT B 7S i T e R
TR 0 T8 0 A ) 48 v o A BRI LUK, X SRl FiLfy T AR AR BUE A BRI TN 0.34 nm®, R 25
BRI E A MR AE HE RSE B NS R Tz e, F i L EL AT AR S M IO, s 1 K R OB 1 1/300)1,

A5 B 41:2015-01-07 ;5= B H#7:2015-02-02

KA 8 BRAAFFELTE (51322204) ; SR AT 2 5250 B (WK2060140014) ; F B4 12 B A4 By - s aE £ 537 B (211134KYSB20130017)

VEF RN~ R, W AT & FF R 7 o 4 6 B AT, T 12 48 : yzhaol@mail.uste.edu.cn; 2k F K GEAZVEH ), 3% , AR50 77 @ A AT R s L 744
#, & F 15 4 : zhuyanwu@uste.edu.cn

SRR AT, AR A, B, 5. T 6 B LA H I 5 83U BAT R[] AHELFR, 2015, 33(5): 18-25.

I 18



—t

RS 2015,33(5)

www.kjdb.org

AR T IEFL AR (200000 cm?+ V'™ BT A MR ZSE AN
fhffese PRS0, [ BRIRTE 6 ST b EY
SRR G| T AT BRI . R A BRI 5 |
AL BESG 58 5 W TR ELAE T 3R = R AL, T L T e R T
ey 2 U AN A4S BT AL IO TR G R R Y R Ak
R, BA T R RS,

AR B RIE T HA 4T, g 34 sp?
HACIE 25 ] R S5 B BT BT T 1E 7S I 25, Fe 4
B 1 5 A0 IR B A F AR EAVE FE R 2R T A
A S0 A N B S i, YR T UURTE A S LR, T
i [) T PA A e B R . A B S 2 IR A Y
frf R ox it — 3R b 255 AT WAL 2T AR Xk,
AT BRI — A HL T, SRR AT SRR X IR 43 R
SERUALE Al e e SR IR SR T S YLRL (Pe)
B 6G(R6G) , JE AN IX (PPP) , 4 548 (CV) &5 43 TR FHHE
HUMR S 0 A SR R, fr 2 A5 S 30m T 2~ 175" 5—TJ7
T, 77 % TAT 18 P 2 5 o 4 SR AN AU Fh T 2 1 25 B ST
PRI R R P iR BB, JEOK T R & 55, [ K
B S S RAUK PR &, 7T LK 43850 55 i 3 5 A
ghi IR ERR P E . BN K B S Sk
WKL A ZE ARG ROG 43T I, B8 (55 L BRL40 1Y) 4 9 K 55
BrRE T — R, B vt —A4R A,

FEH LT AN LT AN R 2530 L, A7 SRR A B BERS Kk
SEBWOT , WO B K T E AT UG BEA 2.3% X F TR T B
T SRR AR AT DL DX AR B i S 555 LA Bt g R 7 A i
BRI FH R BRI, I A S8 A5 B TOC I PR ST R A% 3 L 4
T R 2 E B e T IR . 54 E A5 R R B T A
VOTAR L, A 8806 45 2SO B SR 1Y FEL 3 Ry Bk, T
H, T 86 S5 B Mo LR K 5 R A R A G,
2 e A ) B R B A T B R, AT LS PR R R 45 B o
IR

AR CEERAT BN 5 4 B AR T 5 B VA 2 1 3

V2 7 T RIS R R | BRI A TR R A S5 R SR o BRI A
S LR T PR I, T A 880 55 B BT I &y U TE
I R G R R

1 AEHKSEERARNTFESEHR

AR A7 S50 - SR ANKRL T I SR P AL T I A
T3, EAA IR AT LA« 1) A1 S S e IR ARRL 1
Z 152) SERAURKLT IO T SR 1-53) frasif i
TR EBRIARLT Z T R —=WAZE .
1.1 AERBZEERAKRMTFZ L

IR R e oA A 820 9 7 3k 32 B AL A AIUARCR 2 vk A
P SARDURRE o DUBRER B T 2R IR T B 7 w85 7 1) i
A2 AR AR, SR LI A P 3 , R A SR
=R AR LU, HBR R B Z B £ s
DT IR RETRT R AR B A0 S0 T L R R, IO

SCIENCE & TECHNOLOGY REVIEW

PRI e B A SR AL DO B —%E
TR THAAET AR B S5 SAL & e i e 5 R
AL B A%, B3 1 ARAS S IE O 80, %07
LR RSAT , B s D E Ry, TS BRI ARAE I, T HL
oy TR BN AL b, B AT 2 8 A i £ e R R T
GAVEE: -3 pl AN SR - Rr i S IR Ve L I e S T
R A A A7 S B RO AT LUK B DR B G R Aok
KL £ 7 LS A T AR S R BROURR A% . Zhu
SEI AL A T OMTURA: R Sl B s e S AR AL L 15 21
TOSBBENARAL (1) . SR LRE LA
ROR LM/ NERTESE IR RTAT A 4135, SR G TR M, Je e v
SRR SR/ NER AT B B9 AR G WS A T RRT 1] 7T LA
PGSR EAR RIS RE o i I A SR I i &1
SRR T 70045 AN ROG 43I, REAS I B TN o A4 2
W o A A ORI TOAR A K B A S 0 7 i T B N T A0 4 N
ES N TIE Rt ab S Uk = o o2l D A % e R DR A= R
55 B G AR AL G S 9K R LA L, 372 RAEUE 70 5
PR T 3EOAE AR L T B i 2 4Rk ST AE
DI OL T AL 2 M50 A 45 0 1 8806 5 R L1 ik — 2Pl
B A B O F HAT SRR By T - BEME AR L
FeRs A A A s i S 5 5 P AR SR A

@) BT L AR
sy KT AT

L ket X

A BB ESAORILMN R (2) A B4/ SAR LA MR
TR (SEM) Bl (b, c) s A B4 / SR FLE M G 2 BB R (d) 5
A IF) BHO A BN E S SR FLE I SEM [E (e)

E1 AEHREBEENAEH/SWKILESEMHIFREKIE
Fig. 1 Schematic illustrations of the graphene transfer
process and morphological characterizations of graphene
covered Au nanovoids structures
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Fig. 3 SEM image (a) and SERS spectra (b) of graphene

for Ag NPs on both monolayer and bilayer graphene films
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Fig. 4 SERS spectra of three different dyes on Au nanoisland/graphene/Cu structures
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