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Investigation of Surface Plasmon Resonance in Gold layers based on the
kretschmann configuration: Theoretical and experimental approach

Hossein Goudarzi and Seyyedeh Mehri Hamidi

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran.

Abstract- In this study we attempt to obtain the angular response of surface plasmons in Metal-Dielectric interface. By use of
a prism (BK?7) as dielectric and Gold thin film as a metal, an abrupt dip is observed in reflectance-incident angle diagram that
the corresponding angle of dip in reflectance is “resonance angle”. Our theoretical investigation has been carried out on the
dependence of resonance angle on the thicknesses of Gold thin films based on Characteristic Transmission Matrix method.
Contrary in experimental configuration, we use a He-Ne polarized laser as light source. Our results show the good agreement
between theoretical and experimental result.

Keywords: angular response, Characteristic Transmission Matrix, surface plasmon resonance

VFO


http://opsi.ir/article-1-104-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

oS 6 awdin g Sl SO Sl go-3l8 e o
S5 S35l 655 o ) Sl Sjle N SE Billas
IS 6y 2 Sl aY s oS Glsie
3 P 6 dwiin oS Sul medgs @ gV L jsiie (g,
9 sgiie o oS Syl opl b cenl aniin en a4l

D9d (g0 oo b aS ond aad alols S, 518

633nm He-Ng laser
TM polarized light
\QSPR BK7 prism
N\
[ 1 Chromium film
¥ Gold film
Air

@ Oledez 53 el )5 (6 dwain 1) S

O e o8 bl Jlesl g JouSle DYl J L
Sewd 4 TM (iekad 50 oy (ol ol sl &5 (b2
6o ly aS o Slml &l (bbb wl

1l aodlall calizee S 58Ul (g0 g 3l S STl

k
E=—— M

Bop e p3gee lo adlge s Kyg 9 Ky a5
SoSdlgo g 5 SO Sl oo Wl By Emy e
38 9 BK7 jgice flen SO asdl g0 brigl jo o

41:)5.|a.» S| .]a.:..?:.cgo B Toe )‘o).g ‘S\MLM GL{b ¢AJ9A

2r .
K, =K, :Tnpsme (Y)
2 & &
k, =kg =2 [—nZp_ o)
A\e,+ég,

W0 Fy ol B asdl plp o2 bgo cpl b as

0=0, =sin" )

VY5

et g oSl AVAY oo Ve LA

doddio —)

sl s sl a¥ o (aw sla aendl wois
S Sl 4 VAV (o ams Sl golete sldle
Sl Gy S 5 bt Slalllas )5 e
a5 ol ol lp il sla i, LYV ]sls
sl 655 bpzge 5l esliiul alex I el 52 ge
$l s awain g9 joiie sl eolitul jo aS jgiie g il
Ol o L bl e 0 L \u-"-“‘; 3
Lo col Jlginl (oS (5 amain 55, 2 addllas
CeS pa b3 ol gy g 45 jpdde Sl ool
b 6le yendly ol snd lis 4y alsls
St Jad 40958 (6 agly Dlsi bg ol S,
b 69558 55 o )0 &5 1) sl agly olstee 5l y5iie
2 ) Cewy |y 09d oo iz (xb slo (el
Joged Conl pgwge €auais (6 gl a4 a5 aely oyl
Gros S8l Sy glls 358 (6 agly e WS
agly o 85 ceol o] glime 4 ol 5 conl LSU
SopSIl gojls S i Jad 4 (6098 yy wnadS
Sy Sllugs olwl G ol 55,50 g oo L
TM Gidad ol)ls b i (699,8 498 (pl el 00l
Toe lon ples s allse (o (Sud Cdr Lo b ail
) b slo gedly zoe Jlon (oles s adlge g 555
Sy a5 sl B LulSl 38l el oyl eal
s 5l eads 0aiST 558 oy s 5y88 sl IS
ol jgele 1) 00 (6598 SLe)SaT o g ey 18
Sle 90 (0l 53,5 05 L g e sl (29,8 59 6 5

28l Cawd SB5L BB Bl 4 plg (o0 o2

SIS s al ¥

Cro 35 (6 dwadid)--Y
Glo gendl suaid al aas cpl gl s &S asSiles
©TM g bl iolad )5 b oS cnl (gl oy (xhaw

! Otto & Kretschmann configuration


http://opsi.ir/article-1-104-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

Olnl SS398 (559L8 g (swdkiges il JiST i ol pods 4y 4yl ] Sesgigd 9 Syl il ST petacs

o Bohly 3 g o T ki ol

cosd,
o M bl BP cays Gln nj Laly) eizren. il
i zlysel BB R Lol o o
r— (Mn + Mlzqf )qi _(le + Mzzqf)
(My; +My,0,)g + (Mo, + M,0,)
R=rr n)

M

Ao Jol slo e sloyal)b gp g @i Loy, o/ 50
Lo g jpiie Jol e (gwyp ol 0 &5 sies
o 321y S ¥ USE el 5o (o L) 51
aS Cewl odolie JB .ol 00gad paw i 99,8 (5 Agl;
2 S Gl diged 50 (rla Ggendly walS g
Cuoles b gl diges (gl g 4l s b 4 Culs

odls #, ax 0 FY/IA asly ;0 auaus cpl gl OF

el
0 2 4 6 8 10
1.0 T T T 10
—a&— 52nm
—O—45nm
—+—40nm
0.8 - B
o 064 6
o
f=
S
[5]
2
T 044 4
14
0.2 - 2
0.0 o

T T T T T T T T T T T
30 32 34 36 38 40 42 44 46 48 50 52 54
incident angle

FYAG @gly o xaw gedly wais o,k (5 cvwlin :F S

a0

S5 03Il SiST 5 225 (S Y

Stage motor

T™ polarized light
Convex lens
Beam splitter
633nm He-Ne laser NDfilter  Glap. Taylor prisry \
TE polarized light
Phatof detector Photan detector
osclloscope

Ogodly Bals i Cowlus (6 wibols o208 lesuz 0 S
Sl argly g3l Jaams 50 el S (6 awiin oxbaw

\FY

A8 g ysdie 4 bype cui g 4 M5 P la Gl

Ll

dasuin ygus i yilo oy -Y-Y

Air
6y

Ist layer ny =mny +ik;

M th layer din Ny = Ny, + ik,

dm+ 1

Om+2

Sl b S3U ks sl aVaiz Gl sl olsm b oY S
liso (slo Caslies 5 blise

sty 6l B e ile 5l olital g, cpl L ol
el gl Yo g SO (Sl glo (S o0y
S aVse 0ph e oMo VKL 0 o5 4igSiles
e Calies LK ol e ol o g N CaSl oy
IS & My e Guile S e o sln - 0ls d

DG (g0 L yaS )

cosf, sin B,
M, =| O ®
Hsin B, cosp,

m

pe2ly> sl Y N s S slp yge (nl 0

el
N
Mtot = H M m *
m=1


http://opsi.ir/article-1-104-en.html

[ Downloaded from opsi.ir on 2025-07-21 ]

posS AAALS IR 4 ¥4 1 Sagil O
pUS <AV YARY
gl O

75 Oledaz 4o eolatul 5590 (gl Vs Sledbl Y oo

S35 A g Cony —F

Jrass 4y a8 5 103 colatul oy90 dllin ol jo a5 Lo,
i 998 (5 gl Lo oS Sl Sy pme o gl o5l
B 5 Db ge Job el oyl s 5 o (o0
xS o Ol e )laged s Cull (595,85
dcios e b gbay culbrs ylpl b as 8§
5 sblsy 50 Pee 0 9 wbiee (Rl Sl 6
Ol dgdse plml fie s Jloges b3k ot 6wl
agly oL Slr me Sebl G plye 4l gl 5
Qs dieion Cowles b bl a5 Sl cwlbs
o> BlF 275 5 698 slaldged Sl (o JB
Sald Grizmes 5 wied (oo Gl e L]y g )
A2 oo Cewd 4 )b (gl yiegil OY sgux |, Sl
Wi (5 der )3 Ly (S 9 Sl (i oS
T ol Dl gl (o colainl o s g ol [lo )
bl g asgly opdy oo plosl a5 cl Cwlbes (ol o
Aol oo az 0 FY 0g0 o Sl ol 6 S L
Dy 0 sled 4 M slo aasin 5l aS

&=l o

[1] 1. Pockrand, J. D. Swallen, J. G. Gordon and M.R.
Philpott: Surf. Sci.74 (1978) 237-244.

[2] B. Liedberg, C. Nylander and I. Lunstro'm: Sensor.
Actuator. B 4 (1983) 299-304.

[3] A. Brecht and G. Gauglitz: Biosens. Bioelectron. 10
(1995) 923-936.

[4] H. R. Gwon and S. H. Lee: Materials Transactions, Vol.
51, No. 6 (2010) pp. 1150 to 1155

Voltage(mV)

YFA

et g oSl AVAY oo Ve LA

5 eoliul b atimpadda 55 e ol B SS Blls
Vo e s . L

k= 0l8 gt Sy s 290 (0 05 9 23> G
ooliiwl 0,900 TE g TM sla ikad g5lulos sy
o oolatd TM abad 5l s Lo a5 0.5 o 18
aS 5,8 18 ol digS 4 Wb o8 (6 00iS g el
O S O P e B JURTATIT B e
6 dmslio Gl G als U uS uSee o
ool ALl s 50 g0 jle K0T 4 sdpw Hg5 DAl

Jie g i (05 35 ele (Sl 5 595 (we g

38 39 40 41 42 43 44 45 46
0.8 T T T T T T T T 0.8
—u—52nm Au(experimental)\
0.7+ R 407
0.6 4 \ 406
u
0.5+ — 0.5
0.4 /' o4
0.3+ - 403
.\ /
0.2+ - 402
01 T T T T T T T T 01
38 39 40 41 42 43 44 45 46

incident angle(deg)

azx ofY.Y

Ay e o Glug olKiws 4 jluylKal g0 Jlasl b
b omizmen ges U1 1) jeiie 51 S50 6 ol
sy Wb (65950 90 (5 0ailE > 19390 SO 3 ol

Wbz o0 b plogen | pgo Lo K51

. S & @‘N

2 Glan-Taylor prism



http://opsi.ir/article-1-104-en.html
http://www.tcpdf.org

