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Simulation of ultra sensitive pressure sensor based on long range surface
plasmon resonance.

A.jandaghian\,A.Iotfalian*T,A.arayT,M.arjmandT,E.mohajerani‘ and H.saghafifarv.
y. Laser and Plasma Institute, .Shahid Beheshti University.

Y. Optics and Laser Research Institute, Malek-Ashtar University of Technology.

Abstract- In this study, a pressure sensor based on surface plasmon resonance and also the relations of the change in
refractive index that is affected by the change of pressure is numerically investigated. The use of long range surface plasmon
resonance will be more sensitive so the effect of metal and dielectric layer thickness on the operation of this type of sensor

and optimum thickness is analyzed. For metal, the optimal thickness of 14 nm were obtained. For structure with optimal
parameters, the sensor is able to vary the reflectance from «.«r4 to «.¥£4 by applying a pressure as low as -. 9 kPa. The

sensitivity of sensor is calculated about 4.£x 1=~ deg/MPa.

Keywords: Long rang surface plasmon resonance , Polymer, Pressure sensor, Sensitivity .

vy
ASb g yiawd BB WWW.OPSILIT Colu o a5 cuwl jliel gl)ls a0 0 dlis )


http://opsi.ir/article-1-825-en.html

[ Downloaded from opsi.ir on 2026-07-03 ]

39S oo Jos s 5 SBL 4l VL sl
hSis olp oS 6o aY g8 o oy aY ol
LRSPR sl (5555 gl a5 oy, lie da Lo
@399, &5 (Al el w8 I 158 Cunl 5Ls 0550
5 50 IS bk 5l sl TM ikad olls e
Oy wais gl B (Sad e w> aly Sl o
Oezge (e LSl 4 arg b aes o0 g, (il
WY Bk 9o o end LS b sla (gedly
Jiawd LRSPR 4y 5 sl g3 o2 b Wly (o0 (5308
e Hyedly 4 Cond Sl (iol331 45 050 o0
Ogedly wazs [Flowl weles oles 4 1) (Jsore
B jelme SoSU o Y gl Shy 4 <
el @Y (pl ClSh cups o s Sl s
o B agly e 5l wass gla (Shy 0
e el S Sl oo Y Skl jlas s 0sd
oyt et el S8 i 5 el jeddy JB
NAES dggly yesS Azl )0 5 ek aY CwSs

9 (o0 (rlam gemdly

a9 gwyy Y-V

Jose by STy 38 Y Ggalpy Lanmes azslir
Jles! 1 5 Sz s il 00,5 abl>IE ) Sl

[0]ogs oo Jol> ) alal, 5l Las

v
d__r, M)

PEPUNTTT

p

youly (6ly g el ol o> 0l QL:;;.;VPQT)QAS
OR)S € i gl e ad S L 0 S Qi Hlade
Olyad @ gy adaly b g S Jgoe Lawgd (5970

E=—— x)

8 St s JBs s Ol oo cnlnle
by Voalal, & 50 4 )

»__p
op o E

p=p

M

peply> P zse Jsb ool g el sles o

(it S olKasls AYAY oo (g0 YO LYY

doddo —)

Ol 5o )Lad 380 65 ojlul Conal @y 4y L
olr Uil Geizmed g gilugyosr Cato (owliilse
ojlail sl o 138l o sob; sle i [V]ew s
e (She il (Fpcwl adS Ojso s S
ojlail baze (sl 092 Jlas 05 S G pdy Ayl alox
G ol 58 SN g Vb 2By 55y (6T
035 18, 1) Syl slo K dboz Sl o S (S0
Wl sl ()5 b Res aex 5 [Vl
Olgie 4 3l eolaiul aS il co odaw ygewdly Byais
Mewl ol al) cule Jlo olosd sl S
e & Nay 593 rb gendly wpats ) eolil
g5 ! Comlas bl cel lid glo S ally
2 oled K )5 55k alie ol )0 958 (o0 o R
R Oz g 0l (g5l and g o) » LRSPR @l
Ol al p jlad S b ol gle (Shs

09 (o0 dumlie elaw

< gy 9 bsle Y

adgl Jgol —V-Y

LRSPR 4y s ,Lid S S5 5l gl o)y b ) S
Jols oals ools las Y wis JLobe aes oo olad |
S Y (S psUl go aY BKY el s
2Bl (o0 polae Kb Joa b pocly 5 g 0,8 (i

{?n
&,
%0 Q
\ /
X

—— Dielectric
—  » Metal (Ag)
| | —— » Polymer

a

Pressure

CLRSPR 4l i jles S 5l (sl ol b ) S

Long Range Surface Plasmon Resonance(LRSPR) '
Resonance(LRSPR)

avs


http://opsi.ir/article-1-825-en.html

[ Downloaded from opsi.ir on 2026-07-03 ]

Reflectivity

Moged ¥ USS og aalss 5 caly 028 gl ol
90;.5.3;.9.1».7@0.". 6&&%[70&6‘;» )-iu.«?/ n\ajayfou_:b)b
Crein 4 oy lpaee (e liad 1) SO STl 6o
4o Cwlbes FWHM )L.\.Lo u.;)...af).... 9 0,0 (Gos
5 oyl V0 ply o 3 a4 SO S (60 g 0,8 4 by ye

w05 (50 (S (59,500 VO

1.0 -
0.9+
0.8+
0.7 4
0.6+
0.5+
0.4+
0.3+

: : = = =1.2um-15nm)

[+ =- 2.2um-15nm)

021 —— 1.5um-15nm|

oad ¥ 1.5um-13nm)

. -+ 1.5um-18nm)

0.0 .

T T T T T T
68.4 68.6 68.8 69.0 69.2 69.4 69.6 69.8
Incident angle (degree)

SoSI g aY g 3 cwlis 36 Y S

dos Jlizle a5 alil 6l 4sS Wb ey OY culbs
9 O ‘) LRSPR u*’)-:i‘)-’ 6‘)‘3 )L~’ S50 C))Ls;"’
Byl b s s i Sl 2 s
I, LRSPR wauid asgly s ¥ IS0 09 0,85 4
g3 Cael A8 KPa ojlasl 4y jlad s aes oo ol
R A L R P

RPN E S R A fARSIXY

Reflectivity
o
o
L

i L : — No pressure
03 ) /. |--- 38BkPa
' i - 9.6 kPa

0.0 T T T T T
68.7 68.8 88.9 69.0 69.1 9.2 69.3

Incident angle (degree)

JLad s 1 p aaid agly ol ¥ JSS

ojlail 4y Jlad joss 0ad oo pudas 4> 0 FAAY (g4,

e L YED 4 - Y0 ObsL s el kPa AF

avo

L dgd olKasls VYAV oo (55 YO b YY

on

pa_:(l_®) (n*=1)(n" +2)
0

6n

Q9]

ol g0 as

)
one,
olnp

o P R __ poay _
Ry op a, Op

eyl ¥o Yk, 6,85 S a4l bkl

an_andp_ on 1

o dpdp = 9p v,E,

*

Pl ol sl oS

(p@J ~0.50 V)
op );
85 398 o a2 b gadly byd 5 F e, ]

D0l oo ALS agly s el Jlid ol s

QAD!
Agres _ 8eres anp _ 8Hres ( an] 1
T

AP on, P o, \“op) v E,

Olyedd > ol gl Olpess Vb adal, o
Sl Slase il gime gode jlade CalSs o o
JEl g gle 5l eolaswl b TM idad (ol Lo

V]! oo dals

b Jeli g g5lw el Y-V
Oty Sl 1y iz zolaw b LSl (Brae 5l o
Sl 63 Y e 0 Abge 03ih (n e &
Tobe Ol @ ol A ek Y g o)k Y
S9e Sl po 090 (g0 43S L5 oF VLT
(S S 6o aY) ny=)F) (BKY asi)ng=).010
oy (0,8 aYV)Ne=F.- Y4+ \Y¥i
Jsb el oa osliiul o] 5 Slewlra 15 5 o 5,2

QY)TI\CZ\ AL 9

g el odl 53 esil FYYA plp (69959 59 zoe

) U‘ )‘ oolaw! .\.wl; NS ) gﬂ.».lo 00gdto 4O (ye>


http://opsi.ir/article-1-825-en.html

[ Downloaded from opsi.ir on 2026-07-03 ]

& S azs Y
Glid 605 ojlail Cawnl @ dazg Loalie ol o

Sy 598 (haw Hgedly wass Al Led sle Ko
5L Lo 4 LRSPR aly ;S sl o o5 ym0
CnSlls ypo udd i (655 o3l 55 g ke
oyl yesS oS ol alil Ly, 4 axgil 5 cexs
g9 ol W oo LB ) ey 0 e CuS
Gy Sl SPR o S 4y Cond S
5 oSl g0 Y sl alox 5l else 5y i
Calind 5, ol 5l sl Coenl Kas oSale o 3l
9 485 JLE cein g HSle lp ane b
Sl V0 910 iy S Sl o0 5 5l cwls
2 6ol S perdy SSL Jgae Jlade 09l (o (s

S Jgse b S gl o)l jlid S Conlis
b Gl - VPO b YD m wbsb e YMPa

oS A a>gi bgogd 0 (655 ojlail kPar AF 5l S
ool Ko e gle o> o kPa ag . ) Lus

B9 o0 b)) K> g9 cpl 5l oolai]

&=l o

['1 F.S young Jr.Adam T bourgoyne Jr,applied drilling
engineering.sociliti of petroleum enfineers,) 44 pp¥ £1-
Yag¢,

[Y] Radan SlavAka, Jirl6A Homola, JiridA CI tyroky,Eduard
Beryna , Novel spectral fiber optic sensor based on surface
plasmon resonance ,Elsevier, Sensors and Actuators B V £
AR AERSARE

[¥] Wolfbeis., Surface Plasmon Resonance Based Sensors, pp.
V-4, Springer, Y+ 1.

[€] Xueliang Shi, Shilie Zheng, Hao Chi, Xiaofeng Jin,
Xianmin Zhang,, All-optical modulator with long range
surface plasmon resonance, Optics & Laser Technology
£ (YT YIS,

[®] Haokun Mi, Yongjiao Wang, Pan Jin , Liang
Lei, Design of a ultrahigh-sensitivity =~ SPR-based
optical fiber pressure sensor,Elsevier,Optik.

[*] Zzhiyi zhang , Ping Zhao, Peng Lin, Fengguo Sun,
Thermo-optic  coefficients of polymers for optical
waveguide applications,Elsevier, Polymer £V (Y++7)
EAAY_EAQT

[V]1 B.D. Gupta, Anuj K. Sharma, Sensitivity evaluation of a
multi-layered surface plasmon, resonance-based fiber optic
sensor: a theoretical study,Elsevier, Sensors and Actuators
B ) ~V(Y~ ~°) i~_i'1‘

ars

St S e olKisls NV YAY ols ©o YOLYY

alnyly oads ools ol ¥ SS jo a5 jeb les 0gd

S99 4l ol jo QUL jusd g ,lad s (o o>
oY R g a8 i 58 o3l (sl 45 5

oW

0.8
4 x
0.7
06 x
054 %
=
= 044
Q
@
T o3
2 03
0.2
014 X
x
0.0
T T T T T T T T T T
0 1 2 3 4 5 8 7 8 9 10

Pressure [kPa]
S ez o 1 3l oy ¥ S

@or ol Sl oi Sl Y cudS o by
o5 Jl el 555 098 o b sla (gedly
U3 585 rsl gz rizeed 5 (5959 )55 Sl Sl
5 00 drslies ol o Sl i Ky obm! el
LS P R e S T S WPV WY
I,SPR g LRSPR al, » jlid S o ol anslis

a2 e ylid

SPR g LRSPR by 5 S slo (S 5l (5 amalin ) Jou

b xS el K
LRSPR SPR

BKY BKy S iz

Vo-- 0)‘& 4""‘6‘ ColBus

Sepsdl s Y

e B 5B ang cubks

(o ,85)

vMpa v MPa oy S Jgoe

RVNE \f2da FWHM

y- kPa v- kPa bs 4l



http://opsi.ir/article-1-825-en.html
http://www.tcpdf.org

