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Surface plasmon resonance with tightly focused beam

Mohammad Reza Aghdaee?, Daryoush Abdollahpour?, Jafar Mostafavi Amjad* and Ramin Mohamadkhani?

! Department of physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran
2 Department of sciences, Zanjan university, Iran

dabdollahpour@iasbs.ac.ir

Abstract- surface plasmon resonance (SPR) phenomenon has various applications in martial sciences,
pharmaceutical products, clinical diagnostics and detecting environmental changes. Surface plasmon resonance
can be utilized for measuring refractive indices of different media specially liquids. Several configurations have
been so far used for such measurement, and most of them are either based on scanning incidence angle or
wavelength which lead complications for practical use. In this article we propose a method for SPR detection using
tightly focused beam without the need for angle or wavelength scanning. Presented experimental results
sufficiently verify the efficiency of the reported method.

Keywords: Surface plasmon resonance, Tightly focused beams, Microscopy.

£YO
Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2084-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VWAA crage V91D il el ooanslss oSl

S Py 5 el lgial el SgilS oy 54,k
Oy a doagsly 51 Sy o3l 50 (6998 55 b eus
3 2Bl )y Dud alie b 4 g ead el Glojen
pgdie &Sl ljer Ojge a4 laaygly (oles
by &jg0 4 alide ladiges Ghomws GGl (nl by

#SPR

ISt s oty 93085 s 1 e 5 S il S5

'Bspr 6¢5|) BN KR WA ‘51).: u,_?zja.w u}M)L ;n..]o u\

e Sbgseadly Glug slae p Ogendly oS
S i Juab j0 (o050 (pmnblineg xSl Elgsl Lo
b (gl gae |y Ol 45 09 e bl S SUlgs
o8 Sbd Zex (b el wads s il
Sl 53 0l (ra (e S, 0 et A
o bilhr) 6992 gge ylop (oulen adlge ST ot S
dalgs ) aadd il ply Repr) das Hgeadly 50

(Y JL)els

Oyedly @ae Jlop SySllgaile S pae G o
g akal,y pl o cel Al LB Y ok, 5l e
Lo S pSlss &b g(0) ¢ Yy SO aSdlgs ol

Cewl M 10 195 ey € g (699,855 WilS B 0 ¢ (5318

FRRV-P)

53 lge (xaw Haedy lacys xSl 4y 58 (Sadua
ol 09d (b (gendly wais el Wil oo (il 0
Sl 00 oaalive (WO00d) o5 Jawss b sl (gl onsay
Sl gy g Cualied & onpy (1l g8y &5 sl |
e S Slyie 4 ol Sl Gl e sl il 0olo
Sy Jilas ol b S 5l 53 ol 20,5 ooliciol canSis

el S5 STl Y S g ks Y

boe oS0l Glp b yKus cnl g5 Gnesle 5o
oolawl S b3k (wlal o et )57 LS Lo 51 i
el a0l plas @Y S o A jghailen 0gd o
¥ S Sl Ay S el et S 5L
2 G Sl e el Sem bame 5 3B SL
L b5k 95 Dol sl 51 55, sladgly el
Sols> Syl ULy g 00s pln 6398 558 Do
Sogemdl 4 (6398 y9i (SIDCd> &5 (Syg0 )3 O
Sl S ke 4 OBl oy s £y 38 4Y
Syge 4 Uk cuye Olss nlple wbee &
S5k Hloges (o) JK2) 35 walss 39,8 sl 5l (nb
D9 50 03l QUL (sl sl ko 09,8 (5l i
S o ools gly 5o bk b WudS e n 9o )3
a wgd oo 45 (xla (gendly wpals galy ol &
b by g wald dgly oo 093 Al e
BRIV [ LW PRI STV SYE LI VIR UTEW- S ERN TR W)
598 agly ool wais ile T Gln Gbg, ol
wgly wolr (358 Oleder (Folw p, el (55,0
S Js7s Gl sledises gy @lp g 0o 5l
Oredly wais il 8T 6l by, Wlie cpl o
sl ool @ 65l ol 50 45 s o (Brre b

b (255w9,S5ue sl p gy (nl (wlol .0 )lad 849 99,8

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


http://opsi.ir/article-1-2084-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VYA Crage 15D el eyt s o olStils

b jloanlbl jgi 09d oo 0l S 4 g oad (b
O3l sl 5l e g 00,5 8,95 5 8aSo L 4 K
v a Gl Sl S5l jeee
P Aol b pwie S 5l sle gal w0
oo JuSis (Basler) oo VY (g0 o g yienkes 00

s 8 a5 g ytarkes 0 galols o 4S5 el

Sl pgal ol

L P o

Incident beam

M
(Oh)) (2nd w255y Se Gledez S ojlemib Y IS
(S) digei g (P) Sldog (L) swie (M) as «(B.S) SsaSy ,

z Sl ecal ol ooy Gl VO USS j0 oS jshiles
e o sl x sbily o idad o Lacsl sl
5TE6wy5op&u&ﬁm)ou@b§6yﬁ
axio Silge V dmio jo yinhad oS | > 5g wales TM
aalgm TE g TM jiidad 50 2 5l oS 5 0 Olas (o
g ad, w5l b slalgial )l TM iodad L lasd
aile) 948 dieS Mo glaxb o Sb5L wad 7,k

(el oals ools ylis Il T S 090 (gtw j0 a5 > b

1

kspr = 2(L((D))E- €Y)

c \g1+e(w)
o bl Gl 695,88 @ae o (owloe adlge
g oo dwle Ky = np%sine GHgo Ny CanSs

Cbigs gy Oygo A Q‘Sscf Iy asauss sl kspr

1

np \&;+&(w)

L canl onds JoSid @Y dw 5l a8 ety )57 \Lsle (o
alie (203, b1y Ospr lg5 oo camlie (5550 Lol 1l Jlos]
Ceoles 5l ol casais saygly Cdl ol j0 0,5 dulors
CanSd cupd g Y p) CwSd oo (sl Y

[¥]ce) iz bae

o jloolaiwl b xdaws (ygouwdly oo uld

Sy o0 e gendl ol a5 ol
3558 asly o)l slbm w5 e &y Bspreoyp 4 yamis
g oo 0olalul YU (goue  F0giS L Lnd cwise S
Go0e (S05i8 L gfgy Sl gwie Sl allde ol o
aS Cowl oad 48,5 00 Voo X oleiF 5 5 VY (NA)
Iy axy0 £ b 0 gogumme 0 (6998 sgly Llg oo
1553 Sn ooz IS ol ¥ IS5 ams iy
Y ol K o] j0 a5 sas o iuled | oolail 5550
5 (Mp) VIOVA cesls oo b Y logu SO aSdlg
cuyo Loy o3l caY 5 (dh) yog, e VY Culs
(dag) yrogil O+ Cwoles as(Nag) +/+ 0F+ FIVVI conslss
)J.J S5 J.ALw o oolaul uLAJu} sl 00 ool
b snr iulad 5 el PYVIA g0 Jsbo b (35 psole
W ypd AL il Y Ve S A Tl s
hai ;o JolS sl yrerkee ¥ k8 ay 0sd (53l5e & j50

(38 D)ly a9 00,5 3,55 5 (SBaSl 4 (ke

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2084-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

ORI SE9558 (6 )9l 5 (owite (il ST (rem33lys 5 (lnl S 5 Sel (RIS (et 5 S

Joe o2 @S dygly gl siajls aS 05l oo
QS o amlb 1) awaie cpljo el ] gl a8

OlPse g o0y Joolw 308 slo by, 4 Comd by (ol

6‘)“5 sl o S oo aTew 6‘)‘.’ O‘ )‘
2,5 ookl Sl bty &jgo 4 S >

SPR*

SPR - Binaryy Mirrory

(@-1]]

DAl ik 4 g 5 Jol Slaogie el o 1F SIS
bgpe ol g5k 5 a2 e 3l 0anlish (Jivo mhaw 4 by
Ale slaiuda )5 (ol gendly wuls 3525 L S o
Tl 5 sl b g g )0 izmen R0 Giules )
I g0 (6631 a5 el o ool Jiulad R 4 bgy o ol
P b (nl Cu Sl (rlaw (gDl 205 Sl a9
235 b Ol xSz g Sl (9098 458 ik Caz g oges
e S ol sl ovalin BB 9oy 4 (tudaS Cu

a3 oo Ghaled | (TM 2udad (6l ) (pddad Sl 500

e wo

[1] Liedberg, B., Nylander, C., Lundstrom, I.,
“Biosensing with surface plasmon resonance how it
all started”, Biosensors and Bioelectronics, vol.

10.8, pp. I-1X (1995). M. Frede, R. Wilhelm.

[2] Anatoly V. Zayatsa, Igor 1. Smolyaninovb, Alexei
A. Maradudinc, Nano-optics of surface plasmon

polaritons, physics reports, pp 140,2004.

[3] Lukas Novotny and Bert Hecht, *Principles of nano-
optics’, Cambridge university press, 2006.

FFA

O 1y 99 ke S Pl (s )3 (el Joou iV IS0
AR (o

59 50 ULl il (sgam (599,38 55 Lialad ST 5m
g 0sig (55lo, IS5 5o iudad ()50 b Do )b
05 b e 0o @l b e (oaald Sl
o ekl S aygly 4 sl (6998 Sy oolas
osle lis z-all F sla JSKo jo oS a0 -F0 5 FO
Oyl cely apais a5 W Qly“sn 6’;_>|) 4 sleads
Olygs S ansly ())eo b aS 998 o0 Sl 555 S,
b S5l oanlish Ho8 Sud led cdnlin 5l il o0
e Ogeadly wais el a5 6518 eanlil Jie
Caos g 53 sBle Slojtudad (glp s o )s
g gt jo e il oad cols las B S sl
o3ls ules Kz & bgrpe a5k 5l sl 25k
adS Sl e Sangy P9 6l a5 el ot
2 ogee P il ol Cur Sl (s (gendly
Sz 5 b ol 65 9 sl (5998 555 ikl g
alols &y pyglar oled ool oanlive LB g 4y yiplad

gl oo by ye (ol gwae 35 5l S9,S0e B 390>

) onds Seils Tagads as )b 51 solitul wlul  ooxdans

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


http://opsi.ir/article-1-2084-en.html
http://www.tcpdf.org

