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Abstract Surface plasmon resonance (SPR) sensing technique has a very high refractive-index (RI) resolution.
However, this RI resolution is very sensitive to the thickness of metal films, deteriorating the adaptability of SPR
sensors. The sensitivity of RI resolution of a spectral SPR sensor to the thickness of metal films is reduced by a
technique called " polarization interferometry (PI)". That the PI technique could reduce the minimum of the SPR
spectrum is experimentally demonstrated, and the RI resolution of the sensors with non-optimal metal films is
improved. RI resolution ranging from 3.9 X 10~ to 8.1 X 10" 7 refractive index unit (RIU) is achieved with the
thickness of the Au film ranging from 28.16 to 54.38 nm.
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A: halogen lamp; B: objective; C: pinhole; D: achromatic convex lens; E: polarizer; F: cylindrical convex lens;
G: SPR module (G: prism; G,: gold film; G,: analyte; G,: line-shaped beam); H: cylindrical convex lens;
L: quarter—wave plate; J: polarizer; K: cylindrical convex lens; L: slit; M: grating spectrometer; N: CCD camera

B TR T3 AR B IFATEIOETE SPROKIS R B R B 1A

Fig. 1 Schematic of a polarization interferometry based parallel scan spectral surface plasmon

resonance (SPR) imaging sensor

XELCE AL PR LB P S Be IR THOR
(g A/4 e T AR A T, CCD 448 1) — i 1B L 7
1B 1E 2 48 (0 0 385 R L« R ) B — AT A2 SPR %
J B 4 b AT O BE T A X B —

SPR i « A [A] 47 A2 Bl T A — 2 X I 4 A ]
[ SPROGHE . TEAS /N AT A 3 B9 TAE X B2
Bkl LA o AU ) — 2 3 AT 3 4R X
SPROGIEE B o i T 7 45 J MR R R R 3R

5114004-2



X ARAE

X I JRE AN IR A D' 1 3 TR A B T AR L R 1L R e

T Xt SPR A% B 1 52 e PR X 5 B I AT
AR MR AR — G A SPR L B kel .
2.2 AEEEHNEE

R T WRSE A R IR B X Y SPR R SRR 1 52
BATHES T A [ JEERE A 4 S T A B AL AR Tk
IHI - B 28 B AR A PR ) T 1 A A i S L s
B o B ] < B 1% JEE R S 40 8 B Ik 1) ) >k 45 761 43 )
B T B B A 5 70.80,90,100,110,120,130 s
() 4 o 3K S 4 B 306 A W) O R 2= W B &Rl ] X 5
AT HHAL (XRD) ) &, 25 KAl 2 proR o & B 4y
Wk 28. 16, 33. 22,36, 71,42. 87,47. 36,50. 10,
54.38 nm,
70
60 [
50 [
40 ¢
30
201

» exprimental result
10 — fitting result

Thickness of Au film /mm

80 90 100 110 120 130 140
Time of coating /s

0 .
60 70

W& 2 4 5 JRE FE VB RO ] 1) O 3R
Fig. 2 Dependence of the thickness of Au film

on the time of coating
2.3 RWIRFTHFHEAR
fii i T 88 £ A oy A GO % B Ak A E R
95 6 B i A/ 4 v TR R 4R T B Bt L DR AR T

FOR N BLAR B0 43 A7 5 78 AT 2 2% SCmRL7 ], ) ok
YE 3R 9 w2 2 A SPR & AERE p BRI s )6
T AR A A 1 5 R AR 1 2200 DA s o R R
E  FHT AR B — A~ e /ME R 1 SPR OB 5 A B2 3
Mk, DL m 3 S 3R B i Jr s . B oA R 9
i T #5 % SPR G 1% th £k 1 4F F SR 95 4 I )5
ERARETAR. B 3 ~ (o) 435 Jy B i i 215
I TE 4 e R FE /N TS TR R TR AR R B R
ST AR 3R T ¥ R X SPR et 2k iy 7E 5.
Bl 3 SEmT LAE 4k T35 AL EEHE SPR G 1% i
RAE R e /IME O B GZ AL E B KPR SPR %
KO WM Z i B RR 48 78 FF I A AT S AL B A& .
TR SPR A il 26 xf Bk B 47 X 7E SPR
A A0 7 B A Ak T 95 F R J5 B SPR OG5 1 2k
B TR T AN T SR/ IMELO B R I A PR R DA
W 7E SPR i A0 A 1T B 195 CRP L 3 H iy PTD R
AR A B AT S A HE AR . O AT LA X T
AN [] R B 1 4 BB Al i T AR TR AR . X
JERE/INT e A 0 M e AR T V8 R B BRI e /A T
HILP A i rh MG se m b, (HEX FE &
2 B 1 VR T ) e R JRE IR Al A1 T 9 7 I A e /ML
R[] BF O 5 A2 55 . 7R A [A) A B2 O B )R 25 B AR
SPR M1 Bg (1) 96 &5 Eb o % 1. SR R #& CCD (1 B '
B[], ff 45 1~ SPR G it £k 5843 #1 ] CCD 19 3l 3485
O H . XA AR B8 B0 e HR T 95 U B B L i s
M) EL 2 T L o e i T 85 6k B S 2R 43 B R ek
S T L L R R ] 4

0.8 0.9 0.9

2 07 Z 08 2 08

)] 1] 1]

g 06 g 07 g 07

g 05 g 0.6 g 0.6

2 047, = ® 05

= ; . = - 04

S 03f . S 8 0.3

‘D 0ol ' e

2 01 S Z 0.1p
0 - 0 =
500 600 700 800 900 500 600 700 800 900 500 600 700 800 900

Wavelength /nm

Wavelength /nm

Wavelength /nm

B3 fidk T4 SPR OGRS M £ /R (BIE 85 2R . &R E/NT () T (b) VR T (o) S R

Fig. 3 Effect of polarization interference on the SPR spectra (theoretical result). The Au film is
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Fig. 5 Effect of polarization interferometry technique on the SPR spectra of Au film of different thicknesses
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