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ETAFREFTFOINAREE RN EERK

Roos! EHEAL Nt 5F RS s A&
YR ER AL T 2R R, KHE 300072) P(RER AR TR A B SR S S0 s, K 300072)
SR BT RS S KIRLTE S LIRS, KHE 300072)  Y(BRIGI ASSRR ISR REE AR L, BRI 519000)

B E BT MR SN 5 S GRS B SRR ARG &, A T — R AL T R SR
B B U BRI (PC-AuNPs ) FI I 2 FFH] B(RhB) VR #2543, % B A5 B IR M BE AT R, PC-AuNPs
FEIR Al 2156 3 AP PR L 7E Si0, TRERFTH 8 1 2L, Tl 0 3 U0 B 412815 30 A A Dt 7 ik
(PC), B, TETF AR R A S YKHKT (AuNPs) , Z5RFM TS ARAY BRVE B & AuNPs B9 f 28 e
ETHE20 T PC-AuNPs JEJIE A IZR ; LUITIS A PC-AuNPs JLIEIN5E RhB 4231, HT i B R E 04 8 5 5 ok
FEREUE S P R AR E R R R JT TR T=17111g[ RhB(mol/L) ] +15244 £ AH 5 250 R* =0. 9994 , #5113
FR4 1x107° mol/L, F Bt PC-AuNPs L)X 7T H T H AR A8 M BoE |l . A ikde s 716 g h 2 1
FERG N R AL ARAVERT B B RO I, T 2 e 3 A 0 ) A 42 4

KR RMIGSRP = UGS aT AR IR, SRR T
1 5| 5

22 5E A7 2 5 (Surface enhanced Raman scattering, SERS) &7 2 U R H A 3Ll 3 o 51
AR AR A 99K 4 T FERIE A BEJRC , R 88 B8 o 10 0 A 1 2 U SR 8 1 — R R R 2 Aok Bl
GURFAR MR, A B2 RGP e ™) | AR SR A A i 35 5 R I &
VFZ B SERS 3L, 1T 12 N H T AW B R8T Y S i 2 e SR AR 7', 4 Cottat 251 )
P o 20 i gt A 1 JRT I P 9 A ARG, 308 ok 42 W SR TTE AR e K UORL 2 RS T 45 A 18— i
PEAFY SERS LN, X 1 mmol/L B (1 2 HLAT RAFAIRIMIEICR . Guo A5 FE3 35 3 161 30 o8 #5 L WE FFH1E FH
G4 DA AKER R FH L SERS AN AR 1% b 1 = R EUNE , K BRAA 3 | mg/L, Zhao 25 FI /K
POEAE A A AR R R AR R A TR, 153 1 RS 9K 1 2800 SERS BLJIE, SE8L 17X Ph* (1)
FE F A

J6F ffA (Photonic crystal, PC) & AN [a] 4 H  E A 50 52 RS VRS O 9K B4, el ot 7™ 28 1) ' 7
7 B ( Photonic band gaps, PBGs) REAS I 4 E R B CTE PR 3 — e B G 7 A B v T
PG Rt 1 A G 200 R O 2 ST, S A AR T RSON S AR R A
TR T S T, T4 B (Density of states, DOS) i 35 34 A, (455 ) it Il A A HL A FH
S, A A R T OGRS A SR 2 RO AR BN OGS S R P Shen 451
BOGT R 5 8 A PO SRR A RARGE &, TEC T AT i 5 U R PR 1) 254 T (5 5o
BEBE R TR, Jovie 550D SR I AOE T IR R IR I S TiO, H T IRISGA ARV L S,
MO CE AR R T I, 755 SERS K454 J7 11, Mu 257 i AR Y2 i 6 A OK BRI A
SERS JLJi, 3 i R 532 nm BHLE BOEILHEL 650 nm ST AT SR SCEL T 6 ILLT 2R 1 40 (5 %
C AN £LAE A SERS Rl , 6 HBR4: 5135 %) 2. 73x 107 mol/L,450. 5x10° mol/L# 7.75%107° mol/L,

BT ARG T SR (PC) W T8 SR AL T 3% T 9 4 2561 (SERS) 5 5 B AOK il i
BT TR S5 5 S O IR A VC R, R A 25 5 90Kk T (AuNPs ), 150 H il 25 15 2 —Fpopr
TURIE T AR R TG 5 17 2 BL IS (PC-AuNPs ), LLZ PHI] B(RhB) VR A5 507, P T PC-AuNPs JEJiE
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2.1 {USE5ILH

NTEGRA Spectra Z I fEHr 8 G (M2 B NT-MDT A 5] ) ; S-4800 37 & S o T W iwids ( H A
HAZZ ] ) 3 Nano ZS BUGKKTFE I Zeta HANAN (S E /RS H])

A4 (HAuCl, - 3H,0, Sigma Aldrich) ; % F+8] B(RhB, Aladdin) . 1E#ERR P 2, ( TEOS) &K |
LI 3-F N = LIRS (APTES) SRR BE FrBE RN S X T B 43 i 4, 2837 (75 mmx25 mm)
EAE H,S0,-H,0,(7:3, V/V)IREW 12 h, BTG BRI 3 WO TR, BREFIR LIS,
S K R IR R
2.2 BSOSO, MEKMH SR RGN

FIFH Stober ¥ il £ A3 Si0, ok, T 250 mL BB H i A& 7K, 1100 +/min #1364
T, A 16.25 mL Z A9 mL 2K, BEG¥E 4.5 mL TEOS F145.5 mL ZEIE-A 357, s hn A 5 s ke
A, 1100 r/min B 79FE 1 min J5REMESFE 2 380 v/min, JRGWRTE 25 CHEIRKIE RN 2 h, 155
FLA AR, T 8000 r/min 5l N B3, I H CEERIK A3 e 3 W, R TR T, & H.

Si0, iRk 2 i 22 AL 2R I SCHR [ 29 T B9 )55 BF 400 mg BAMBL Si0, R 3 #5 T 200 mL A
fErf A 1 mL APTES,80 °C F[HIJi 3 h, i 2 T 8000 r/min T &5 43 85, FH £ BEFIK 43 5 e ¥
3WRURTIE, &H,

2.3 E&9KBAL( AuNPs) B9 FI &

PR NI R 4 AuNPs™ | FREX 590 mg FPgEfR e, % T 4 mL /K, 17 BE = FUBE A A
90 mL 7K, F 100 °C FHIA 100 wL HAuCl,(10 % ,w/w) F10.25 mL ¥ EERRENIA TR RE FHE+E, 45 min J5
SRR, AR B LT A, R B AR, Ak P 24 h, 15,

2.4 EFREREIGER S EK (PC-AuNPs) B H &

BLiil 10 mL SiO, K- CEERIEME (3% , w/w) K83 T2 B A BRI, iR e, F QBEE 4
KR AITEEIE A AR HES Y Sio, A Z5HDGTF AR (PC) . ] PC R A% I AuNPs W, 7§
W e 75T, RIS 5] PC-AuNPs £LIK
2.5 ZF}EH B(RhB) iy PC-AuNPs #& il

1% RhB % T7K , BL ] 1107 mol/L RhB ¥ , 1 RhB ¥ IH 7€ PC-AuNPs FEICSR 1A, 17 F SR T4
Ja M &k, O 7T LSRR 2 Bl A R (Glass) R TAITZL AuNPs [9Z03% - (AuNPs) (2R
FI A 2548 Si0, YeF i (PC) VE AR, A2 RhB AHE BOGiE , BOR OGRS E M 633 nm , YeiEHH47E Fl
300 ~2000 cm™ ,OETIE 300 mW , BURRECH 1 Uk, BLUSAFE] 10 s,

3 ARSI

3.1 PC-AuNPs ERHIFI&

P17 SR SR TS 3547 2 BL K (PC-AuNPs ) 19 4 7R B ) 48 i #4045 3 25 (1) Sio, TR
T ; (2) HAALGHOET IR (PC) 1Y 412564 5 (3) P MR R i 713k AuNPs,

Stober /2 28 MLVl 85 BN K Si0, TR 7 | 38 2o MO8 SO W B | 2K MR B A Sk i 4 kA
T AT AR TRDREAR (1 B3 TBOORR . ASBIRSE v iy SE R Stober 15, & B0 T — E RLAR HLBR A HOME R AP
Si0, Tk, i TG RR AN L 45 1Y AuNPs SR (LY T 1R AuNPs 55 Sio, fERIZE S 78
(L) A APTES X Si0, Bkt AT @ B i, (1 3 iy 1E v, 8 i it AH B AR I 45 5 AuNPs,
TEAPR(2) H, 4 Prianha W IRALFIS 09 2030 9 3 LA A Si0, T80R- O BB IR, BE R S REZ8 % Tk
FEAS R R E 4048 T SR 8 T, T3 v 3R TE [ 108 5OH 17 10 B A 856 i, 58(3)
L B AuNPs KIS TRES 2100 N 286 (A G5 M 3R T B VR0 AR 88 Ae e i A AN A 25 B 4l
JIFLFEVERTT , AuNPs 25578 Si0, TaER I 1 L [ B b | el 75 PC-AuNPs JEJEE K Ak, 445 75 I 4
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STEP | STEP 1l PC STEP 1T e . ° _oe
o YMon Amination py NMby Self-assembly g Loading AuNPs
H(»b—(m—» H:V‘VH: _— —_—
HO g o NN,
Evaporate
@ Si0, particle solution
PC-AuNPs
©  AuNPs
e Target
BN Glass

1 PC-AuNPs K45 (1 il 5 i L
Fig. 1 Preparation of photonic crystal-gold nanoparticles (PC-AuNPs) substrates
VBEH T PC-AuNPs BRI, 75 AR TR  HEA TR IS s B S OERE R
24 AT P il % 09 Si0, kA SEM [, HoRiA£ 1) — (262 nm) , S50 R KA 0. 005, BRI
4. 2B JhEE EUTRE A 418 S R B A ST Rt R R AT L, Si0, fReR o o AR S 0] ) T
OALJTHESNE K . [ 2C A4S E AuNPs J5 BUEE FIADGTRA AR SEM 18], AuNPs B2 705 T8 11 A 454
FTAE] B ARBA A AR ORI /N T 15 nm , 3458 1 AuNPs 8] B4 i) 47 25 B M2 Jmy Bk FL G785 2

- '5‘03"3’3" » ) ‘
- AN 20Lmn
©

500 nm

B2 KR —0 Sio, GUKMER(A) ;| IIME A ABA BN E A AL H6T Rk (B) ; R
AuNPs J5 2 [ AYEF M (C) i SEM Bl
Fig.2 Scanning electron microscope (SEM) images of Si0, microspheres (A), opal photonic crystal by
vertical deposition self-assembly (B) , and opal photonic crystal loaded with AuNPs (C)
3.2 RFHBEX PC-AuNPs E 546 I3 R 89 840
T AR AT 2R TR SR S OGS R HIR B AN TH : (1) 6T SRR G5 F RN - Si0, Tk HERUE
BR B A G TENOK RUEE A A3k 55 BR8] 7 18] Bt [0 56 0B fask TOU0 T 1 0 SR 2L, RO
TIZAEFI R LR R M AR 2 i AR R Y R R P 45 A KB AuNPs B, 23 7 AR R A AR
AU IR SERS (55, (2) JeTF R IRBIHE N 22 . ST AR EAG R T A A B a5 H , P As
R (DOS) A ANEF 5040 i, e s B DOS T2, e 107 & DOS &8, M=
BOGEAR 56 B ih B B VR LT, D i 3 5 4 g0 oK UKL A9 AH BAE P 5 5 | Jmy 380 L 37 50 32 3
K, AR F P25 SRR, B G Bl e [ 5 Frik b 2 BOG B A PR BC RS % B %
S PC-AuNPs FEIE 02 {5 5 HE AR
SR R I HL 2 OGO 633 nm |, 75 ZEE SR S HICECADGFA BRA R, DT SR s R AT
SR VR I R ST AT A AT S A
A = 2dyyn 8ind, niff =fn(2) + (1 _f)nf, dyy = V/2/3D (1)
Horpr A BRSPS d, WA T 1 AR SR R 2 Y A TR EE TGO S T S R 4, =
(2/3)2D,D K Si0, THEREAE ;n WA SITH R0 M AS A (RBFFE A SHE N EE AR, 0=90°) ;
f=0.746 % Si0, HOERIIETE R B ny=1.45 Fl n_=1 23 B Si0, WOERAZ TSR,
HAR RS T RE v TR A 5 Si0, TERI EAE D A 5, R AT 5T bl 4 T WP R F Y
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Si0, TER ( EARSHIH 217 F1262 nm) , TH5H A FRIS(E S0 478 1577 nm, FIFHXFFP Si0, 3
SR BT A 78 T WAL T SR (PC- T, PC-T0) , 520 A, 43514 473 nm (PC- 1 ) #1575 nm
(PC-T0) , & 3A iR iRZ/INT 1% , He2FHR A Sos B RP G T SR 2 S B B 22 A 4854 €, il B T 15
AT A AR B R4, R B 3A AL, PC- T T4 BRI B4 B A 575 ~ 650 nm , 605% T AR5
KHHR) 633 nm L2 ROE, VERXT I, PC-T %+ BT V8 B AR A1 633 nm, R X PRI ik
24 AuNPs 4353145 8] PC(I)-AuNPs F1 PC(ID-AuNPs F£JiE, LA RhB 1 R #4543 70 2 A R B X RhB /Y
P2 SEER R AR, W E 3B s,

3B Xt b T 48 FURBE R (Glass) 8035 B XL T SR (PC- T ) DL R #8835 F B 48 & 40 Kok 7
(AuNPs) fE R IR RhB FL2061E(5 5 25 A28 5 A1 PC- 1T JCyk Kl 1) RhB B 7 & RRAE S04 | 31X 2
PR R e /D 4 S AR SR B 5 50T, RhB 49 J] L (1% sy bk oL R 3t B A1, P2 U o B 55 . M7kt
T 513K 4 4N KOREF IS (AuNPs JEJE) |, 72 AR I B SO0 3515 5 0T LGRS RhB 01 B FR AR 06, B .
629 em™ Wb IS RS, 1200 em ™ b EIR C—H BRI HIAES), 1290 em™ 4t C—C HERIP4EIR S,
1361 15111595 F1 1652 em™ AbH3F C—C SEAIMP 4IRS

241k PC-AuNPs /£24 SERS FEIEHT , RhB BYH7 & 15 5 WIAE7EAS [F B2 B2 A 3G 58 . PC(I)-AuNPs
A 2 45 5 Y s AR 55, T PC(ID-AuNPs T3 09 52 30t 7 RhB 1Y 322207 & FRAE g, X 2 R
PC- T G5 B A DS VB A 575 ~ 650 nm, 55 633 nm LS EOEICHEL, 4 A GG RS 7E 1% LR T
B, 245 S ARONT SEIA  JR a0 25 285 B R R B R B 10 | A 45 A 7F AuNPs A9 RhB 43 F IR 2 (55
19501458 . PC(I)-AuNPs LI i1 TH5 0 B AR A0 & 633 nm 12 06, BT R 52 2% 7 5 A 31 50087 19
Wl AR S5 ST — o FR R (R 35 , 3 2 PR A AR X 3 0 383 R, D6 AR G 25 R 500, A FH AR
AuNPs [A]FE/NT 15 nm, 3§58 T 5Bl B v 0m 5, e — @ FEEE L3ET T RhB MHL2 (5508,

3.0
800 A .
- — 2.5 PC(II)-AuNPs
i ]
. 600 473 nm 575 nm ﬁ 2ok
§ 400 pC-1 %
= Z st
200F 633 nm ;‘g 1.0r VV
1 | . | ,
400 500 600 700 300 500 1000 1500 2000
A (nm) Raman shift (¢m™)
B3 (AT PC-1AN PC- T R ADERE B A 5 633 nm R 2 BOGHICECE A, L5 2 PC-1

M PC- T W SEFRIE2E IR 5 (B) 5 FASRIZLEXT 2 FH8 B(RhB) ARSI MIRES 5, 3R 0 2 A
YR (Class) STk (PC-T ) ZRE R T B9 T (AuNPs) LI RO T R f13% AuNPs J&
7549 PC-AuNPs HJiE

Fig. 3

photonic band edge and wavelength of Raman laser. Square charts are the digital photos of real photonic crystals

(A) Reflectance spectra of photonic crystal with different photonic band gap and relationship between

(A); (B) Raman spectra of Rhodamine B (RhB) loaded on five different substrates including glass, photonic
crystal (PC-1I), gold nanoparticles ( AuNPs) covered glass, AuNPs covered photonic crystal ( PC(I)-AuNPs
and PC(I)-AuNPs)

3.3 AuNPs faZi 23t PC-AuNPs £ i i35 3R 89 220

255 R SCR 5 3R 1 7 2k AuNPs 1% B2 SR SE R LA OC, 7E PC-AuNPs JE i 1) il 45 o 72
A AuNPs AR b AR R TR AT IR ESOR % AuNPs (1967 404,

K 4A ~D 4350 fE PC- 1T R EAEERE NN 1 ~ 4 K AuNPs 28 T F )5 Fris PC(D-AuNPs FEJiE
() SEM &l , AuNPs i FE 4 0.5 mmol/L, BRKIH NN 30 wL, MBI 4 BT UL Bl 25 496 P03 I 5k e 1
i, PC 7128 AuNPs (WS £ AR BB WIS K, K5 AN PCD-AuNPs FEJEK RhB (7
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500 nm ’ “ a - 500 nm = 500 nm“,

4 JEFRRN AuNPs A FIVCOER 198 606 TR SEM B (A) 1st, (B) 2nd, (C) 3rd, (D) 4th

Fig.4 SEM images of opal photonic crystal with different AuNPs loading cycles. (A) lst, (B) 2nd, (C)

3rd, (D) 4th
Pk as A, 5 1 Wil , EO ARG S T /05 AuNPs, B2 (55 m AR SS , X2k T
AuNPs i3 T80, A5 R 370 FE AR (BT S, Tst) o SOEFRRECHK 2 WIS, 78 Si0, SBR A i v
SEA 1) AuNPs BEXIE L H MRS ffi45 AuNPs 18] BA () HE foy 25 B2 388 5 T8 408 11 ey 3k L 377 , RhiB
(I SIS S5 2 RIS (B S, 2nd) . SIEFRRECH 3 YK, AuNPs 9 £ 385 1E— 23 K, 76/
T B RS> AuNPs REE IS5 T RLF 2 (B JE R AN, Fr 2 (55 3 B A T 55 (&1 S, 3rd) . MK
R 4 R, AuNPs 7E KRB BN R A R i 2 G 86 T 8 1A 25 i 2 A H B, 530 RhB FL2 (55
K55 (K 5,4th) . £5 1, AuNPs P2kt B2 | PC-AuNPs 5£JiE 1Y SERS B3R ACR . A5
IEEHE N 2 ¥ AuNPs % W] £ 19 PC(D-AuNPs %&

Ji A et A

3.4 PC-AuNPs EJEx RE R E RhB B %% R - W
(ESCRL B HSRH (A R TR 2 |

F-Bt, bt o RS S I B, B 2 05T A %

I F R SR B O Tk T R E , BT =

BT PC-AuNPs L5 1Y 1 B 43 W o, 1) st A

ik 45 B9 PC (ID-AuNPs K& JiE, XF & ol 1 x 500 1000 1500 2000

10®* mol/L 1 x107 mol/L . 1x10° mol/L & 1x107 Raman  shift (cm™)

mol/L Y RhB ¥ M #4702 . W&l 6A s, B &
RhB 046 B TH 5, RhB A7 & {5 5 RRAE 16 5 4 S FH B 1x10° mol/L) B SERS it
Wit s, 2 RhB YKEEDY 1107 mol/L i, LA 1361 Fig. 5  Surface enhanced Raman scattering ( SERS)
em AbRFIEIESR R AT 1515 H (Signal-to-noise rati- - RiB (1%107 mol/L) on PC-AuNPs substrate
0) 4 10. 6, %M PC-AuNPs ZEJEXT RhB 70 FEIKI it different AuNPs loading cycles
FRIEFN1x10™ mol/L, 4% S 45 SCilik v 2 18 1) >R FH 25
BT R AOLEE SERS BENE MR TR (1x107° mol/L) MR T 3 MRS ™

LI RhB 43 F#E 1361 em™ AbAYRAAEIESER B PN ALAR , L RhB 8 W0 B2 (4 X801 (1g] RhB (mol/L) ])
b A bR, B ST FREARE MR E S EZ MM R (KB 6B), LT BERN
I1=17111g[ RhB (mol/L) ] +15244 £ PEAC R EL R =0. 9994, FRIHTE 1x107° ~ 1x107° mol/L ¥ Gl
N, P2 R AR ISR B 5 RhB IR ) B TR R AR OC & UE AR 52 il 45 B9 PC-AuNPs JE A B2
FHTACE P00 P PoE ks
3.5 PC-AuNPs EEHEN 4

RAFAYE IS SERS JEJCAIN N A OG5, AR FEM R T2 44 T4 17 5 Bt PC(ID-AuNPs
FEJRE , % 1107 mol/L RhB ¥ HEA AN , HE 1361 om ™ AMAFAF 4SR BEAR X bR i 22 4 4. 7% , WAL T
245 SERS R SR, i T %88 PC(D-AuNPs JEJiE A9 51 &2 A A | BUR] — 2858, B il 2
RhB(1x10™° mol/L) J& , FIFH L BEH VIR 18 , £F LFE5E 2781, KT RhB 720658, anE 7
7R, [Al— PC(ID-AuNPs 5256 28 52 22 W 8 52 o M 3 Uk, RhB (1 e ik e 7 e R i B2 A8 A A K

5 AuNPs fEFRE IR [F R B0AY PC-AuNPs 3 5 A6
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Intensity ( x10°, a.u.)
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1
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02 1 1 1 1 1 1 |

1
400 600 800 10001200 1400 1600 1800 2000 -8 -7 -6 -5
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El6  PC(-AuNPs BRI AS 5] 7 BE RhB 14 3 84 50 57 ZOLHE (A) 51361 em ™ A RFHAE W AR5 50 )i 5
RhB & 2 [8] i CHR 2 (B)

Fig.6 SERS spectra of different concentrations of RhB detected on PC(I-AuNPs substrates (A), The corre-
sponding fitting curve for SERS intensity (at 1361 em™ ) vs RhB concentration (B)

1361 6
A 1 B C
5 RhB 1361 em™
3
~ ~ 3 4
3 3 -
j Cycle 2 3 l3l61 é
é é Cycle 1 j \>_</ 3
g Cycle 3 S e IR A =z
Cycle 2 : -i“‘_'_.': 2
Cycle 3 \ 1
Cycle 4 '
Cycle 4 !
I | I I | e A e R Wi e 0 I I I |
600 900 1200 1500 1800 600 900 1200 1500 1800 1 2 3 4
Raman  shift (em™) Raman shift (em™) Cycle number

7 PC(I)-AuNPs HEJ5E A9 5 4 F) F: . FEEISE 1x10° mol/L RhB IR GIE(A) , ZEETH UG L 8

JEi% (B) 1361 em™ AbAFLE A5 S50 BEAE L (C)

Fig.7 Reusability of PC(I)-AuNPs detected with 1x10° mol/L RhB. Raman spectra of RhB before (A) and

after ethanol washing(B), Raman intensities of RhB at 1361 ¢cm™ during 4-time cyclic detection (C)
4 WHELFHEFET, 1361 cm™ 4t RhB [ FFIEIER BE AT X ARHER 257 9. 3% , % W] PC(I)-AuNPs ££JiE A
AR (T S EE

4 it

=A

ACHF R D T AHE A R4 3R SERS JEHE RO 15 53, SBT Si0, WORE AL e UM 1 41
BT AuNPs 3 DA 0E, i 45 7B PC-AuNPs L5, %88 TOGFAy By i v [l 5 H S o6 DT fid B &
AuNPs PIIEIFH IR EO SERS {5 5 3 i &8CR i sZ ma R e L 2% 440 F il £ 19 PC-AuNPs 3 JiK X
110 ~ 1x107 mol/ Ly BV FIAY RhB HEAF I, 045 FL 7 & FRAF 04580 13 5 e B B X BB A7 R g 1Y)
LM RITEAIE R B R7=0.9994 K BRI F] 1x10™° mol/L, I HLJE AU £ ad RLfai 2A, B R A1
FIME 7R AE S R AR S A AU LA WA i g F A (L
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Surface Enhanced Raman Scattering Substrate Base on
Band Gap Edge Effect of Photonic Crystal
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"' (School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)
*( State Key Laboratory of Chemical Engineering , Tianjin University, Tianjin 300072, China)
*( Tianjin Key Laboratory of Membrane Science and Desalination Technology, Tianjin 300072, China)
*( Technical Center of Zhuhai Inspection & Quarantine Bureaw, Zhuhai 519000, Guangdong, China)

Abstract In this work, band gap edge effect of photonic crystal (PC) was combined with gold nanoparticles
(AuNPs) to fabricate a novel surface enhanced Raman scattering ( SERS) substrate ( PC-AulNPs). The
preparation of PC-AuNPs substrate consisted of three steps. Firstly, SiO, nanospheres were amino-modified.
Then, an opal PC structure was obtained by vertical deposition of SiO, nanospheres. Finally, AuNPs were
loaded on the surface of opal structure. The Raman scattering signal of Rhodamine B (RhB) was detected on
PC-AuNPs to evaluate the merits of this new substrate. It was found that the band gap range of photonic crystal
and the loading amount of AuNPs were important factors for PC-AuNPs. A good linearity relationship could be
obtained between the characteristic peak intensity of RhB and its logarithmic concentration (I/=1711lg[ RhB
(mol/L) ]+15244 , R*=0.9994). The detection limit reached 1x107* mol/L. This method was simple and
exhibited good sensitivity and reproducibility for Raman scattering detection, and could provide a novel
strategy for the development of SERS substrate.
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