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Surface plasmon resonance sensor based on phase modulation using
interference imaging method
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Abstract- In this paper, a surface plasmon resonance (SPR) interferometer sensor is designed based on phase
modulation. Phase interfereometery between s and p polarizations, as a probe and reference, is the basise of this
optical set up. This sensor is able to detect interference phase shifts due to refractive index changes. This system
is considered as a high sensitivity refractive index sensor, which is cheap and does not require a mechanical
rotation stage or spectrometer.
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' - surface plasmon resonance
" - localized surface plasmon resonance
" - attenuated total reflection


http://www.opsi.ir/article-1-2572-en.html

[ Downloaded from www.opsi.ir on 2025-12-18 ]

Olog) S gish s gl g puantiga (udl RIS (ab Sl 9 O ) S g gd g Sl (ol RIS (ppandy 9 sy

HEELe leads sandad slo adlie e Nigd oo O
$n ol Jb b QUL (ran (edly wpais
SIS e 5 00,5 j5ee sl jpdae 5l oad UL
Cows & 3 S Lawgt o oanki5 P 5 S (sle ailge
amio 4 Cond 4253 FO 4gly LPY 555 D 5l g ol
by S5 peal (pl kAl )0 WS 0 s (69958
Dy e o Al (g5, 9 00wl Cawds & CCD (yu g0
O X Slaize jl (b olee 4 J3ls gy 1(X) o

¥ Sdisn Ol alaly &9

IX) =Ip+Is+2,/Ipls cos(2z vx X + SApPS)

odls odpad Zlasl ok a5e5 IS g Ip akayly I jo aS
O )lS d)l.a?‘ A&S:@_& 9 o P 5 S
[o] caslay]

Di water
5% ethanol

120

Intensity (a.u)
-
(=]
o

]
o

60

54 56 58 60 62 64 66 68 70 72

Pixele number

5 ol o Jslome 5l 70 sbrs 55 5l clacas ¥ UKo

QU
Sl aly s glgilp 56 plralr Gl cnl o
Jsbl ao s 00 (ol o Jole Jgibl aoys i g ylabie
> 9 s_j 59 le?u Jyu Qo S s;’J—‘ 59 le.?{.ﬂ
3 Gil;atgl.?- L S g—l 30 Jeloee Jlil aus o
or 90 e e Glaie 4 lga A3 glaiil b
58 3

BB lo3T g 9 o)
2 e I Gl pngal by, ) B cal o
S 2l 4l pFoslul jshie 4 g3 eV
ooliinl (el S oz )3 (s laygendly Bt
bugs 0,8 5 s ,esl $0 4Y G lal I¥] el sas
SLas aY jsiie pobaw 5l (o 59, st SLas Y
or Sl G plee 4 JUE Sy Sl e 0l
ooliial (Jobl) 55 0,90 Jolme jI glie slacdale
plsl Gl Y &5 jodie 5l (ol (59, JUB nl 0t
ST 9 6999 sy 93 slilo g AT I3 weud

il a5 3,90 Jsloxo sl

in out

| Lo

plasmonicsensing structure <——

L b aemdly wois sl :L;.iu)"l RZEVESR Ry L
(P 595250k o) 3= L)y s0r0syS (9,8 5l (5050
=95 «WP) (ygindly joioe (EP) XVl (gslonin j5-ice

(PC) 4L, (CCD)

o5ly 15 sl 1 igms TS5
P10 5B s gl so cdmlice VIS j0 4 jglaien
CJQ"" S90S @Lw., OY 0,8 10 oud sl Sigewdly

—poade Hid ¢ n pleaus pl jo ol e BT g

ambo & S 4>y FO gy LPY 595 M 5 e

P 3 S ouelad slo adlie cud 5 oo 9 09,5 H0ee (693,


http://www.opsi.ir/article-1-2572-en.html

[ Downloaded from www.opsi.ir on 2025-12-18 ]

Olog) S gish s gl g puantiga (udl RIS (ab Sl 9 O ) S g gd g Sl (ol RIS (ppandy 9 sy

S8 il olraly cw)p b Grizmes Sl ol e
a anly S 0l Coules b ssalie L5l
ol 4o Jebe Jgibil 5l oglie glacdale cansls oo o
LAl e P s o lis bl cpl Ll
b sbal ek L xhe slageesdl
S o ,Seslal o oy yeb 4 Sl slaisls
Cle 4 fizmen Sl @305 5 b oy il
o9y ol @ b sl 4 CCD (paje0 5l eolannl
AL Comla Gl g Sl s Sy, (5 K
Dolite slaJolome oSl gy Dlpnsd 6 S sl

VI

e wo

OLadl WS eh e 0l debl pde o> [V]
Sdgedly 03l )l ess (g3grmngdos (pallie (Sl mlho
203 (5K Sy 008 llB L o)B 0 j2gls by (S

AYAA (S

ooy sy S Fs 2 syn )] siiSs (Y]
s oKl 4l il el bl oxba (pgandly dyis
AYaF

[¥] E. Kretschmann, H. Raether, "Radiative decay of
nonradiative surface plasmons excited by light", Z.
Naturforschung, Vol. Y¥, No. VY, pp. Y)Y Ve-Y ¥ 1 47A,
[¢] Yu. X. Ding, X. Liu, F. Wei, X. Wang, D. "A
surface plasmon resonance interferometer based on
spatial phase modulation for protein array detection”,
Meas. Sci. Technol, Vol. Y4, No. Y, pp. *YeY) Y.V,
[°(] R. Kanok, D. Ciprian, P. Hlubina, "Plasmon

Resonance-Based Sensing Utilizing Spatial Phase
Modulation in an Imaging Interferometer", sensors, Vol.
Yo No. T, pp. YT, YeYe,

N

[E

Phase shift (rad)

o

-1 s s s s
1/330 1/335 1/340 1/345 1/350
Refractive index (RIU)

calpd 5l ol e (A5 glagil s 56 plral> PSS

gJ 30 Jole Joilil calizes slacdale cuusls
Olgie 4 B glagilp il glralr TISL 0
Jobl Jeloe Dglaie slacdale cuSs oo 5l b
@ Jole (Sianly (5yle 4wl sai ools las ol o
Jiu )é as )sjaqLo.m w‘ AW r S w)..a
w by 56 plral> 55,50 il e canlin LB
Gl cpl il oo ol 50 Jslore Joilil asyo o clale
@ S Cowleas ot S ole IS ol o ey
RV Iy ol 30 Jeibl Joloe 5l Sglae slacdale sl5)

G5 Azl g Sy

SemSese b B loppeal (iegh cnl o
sl b it g pSeslal @l 636 HeYgae
2 e Geendl wals enn p (G (Bl
S ol i JBI cpl il el e S less
Oy wals (6% LSl Gregl FYVIO 5
L 350 o0 00 odeslad P 5 S slaailge 45 oebans
e by e g 00l UL 0T a5l M
Se GRS LAl s sl e laz e 5l gl
9 00D S 5 08y boad lax adlge 90 i 5 595 M
Aiboe <oy, BB CCD (ojg0 59, gl S5l
oS gy Sy 0 028lin gy ol A0

S gl d 65 plralr Lo o S Jaloe


http://www.opsi.ir/article-1-2572-en.html
http://www.tcpdf.org

