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Simulation of a Titanium oxide coated H shaped Optical Fiber Plasmonic Sensor for Enhancing
Performance

Niusha Eslami!, Mohammad Ismail Zibaii?, Nosrat Granpayeh'

!Communication Dept., Faculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran, Iran
?Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

Abstract- In recent years, the need to analyze various physical, chemical, and biological parameters with the
help of optical fiber sensors has increased. The use of fiber-optic surface plasmon resonance is a suitable
alternative to prism-based structures. In this paper, the H-shaped optical fiber sensor is analyzed to investigate
changes in the fiber confinement loss spectrum in exchange for changes in the refractive index of the assay
material, the effect of changing the thickness of gold, insulation, and depth of the polished area. The wavelength
sensitivity, amplitude sensitivity, and figure of merit (FOM) of this structure are 6833.33 (nm / RIU), 2539 (1
/ RIU), and 52.197, respectively. A model like this can be effective in measuring biological parameters.

Keywords: Sensor, H-shaped optical fiber, Surface plasmon resonance, Sensitivity, Thin metal film.

" Confinement

VY
ol s s L8 WEED://0DSIT/ culs ,s a5 col [Liel gl 5ys0 o allie ol


http://www.opsi.ir/article-1-2516-en.html

[ Downloaded from www.opsi.ir on 2025-11-07 ]

(i Db OGNS LoDy g 53 cuSidrgfy — VFee ubT F —6y9 d s s Lo (il J25S5 gl
Ao -
o K wisSul [V] o)l S SPW 5 e zgo Lacil ol s plp s canis Lol a0 o0 cpl 0,08 0 Sjg0 | oo ye
T el e e 5 095 sladiged 5o 1 lacs L (B paniis sl Bae Lo sSge 5l oSl e wiilyi oo SPR 3,505, oS
Sl o ot Lagote CanSiin po 50 SargS s Sl 4 Sl cab aiels g wais zaesb s V] 0 o5l S5
3 Togame sl soue gilwarcd 5l oolitul b oo (ygendly dais by, (wbely JS H (6,95 b S G callio ol yo (Y]
dnST Bole Y 5 oxdan sl genndl So,o0 sl Jled 3 olgie 4 M Y .ceul sads Julss >,k (COMSOL) JgunslS 5316 5
oais aiile b g Lo (B g Laeis ) b, Solas [Y] Wgt oo Slasay 1o BISE g9, 2 o Kwe o,Shee 2l sl O pguilis
LF] asl oo VYANTE o3k 0 olacasls cupo b o o Sy Sna)
Silwdand (995 9 559 -
o d et alol (Soled S50 0eb 0 48,5 L 0 ) JSE sl oe i maw b S8 H (6,55 yud comyp on! 5o
Fo MY i 5 b 59, by sl 5 e B b s kb slul .l Lioiw 4l 50 B 5l ouile Bl Caond o8 ,bogs
10 5T sl ol (slunnns Jsb po Gale 5 55 Y 50 (sligg el yiog,Sen Ve

B i aol g s J B3 alols
[= EEY
e
O 5t Y
Dote ay
[ et

18] 55 5 yp il e adae Sla -V JSC
Wgd o g y15 o220 alaly 5 Vo950 Jow alnly 3k Bile g Wb CanSd (o  prades dolas Gub B g an GBS o

4 Jsb 5o Sl axly g ol Ladye o5 abnly Geb (T ) 50 ConSl g pd sogpge Coamad b oriions jsb a4y lals ol [Y-¥]

IF] e fg S o o A izgodob alal, (nlys Saiio0 ol (dBfem) o590

2
a:8.686x(7j1rn[%] x10° M)

Bl vy g C-Y
o d alols GME (Zagil Yo Gale coslies «zagil Fr M Cealis)le ol s diags polie o a0t Ll o, b (DY S o

LIV T sl o Jlil oot 4ol o 4 atn 51 (6351 ainoy ad (asiiin (Slutens b a5 (VY Gonis bame ConSiin po
GRS s g G381 ol (O)Y JSCs allae lal cads o ol )yl (y0gs ol Loyl o sl jo Mo S50 Y Cwlks s

alols s sl Ll Gl gl 99 oo oamlive (2)Y USE 5o b yell ol (yogs e Ll 4o ale Caliess oid s sl oo

! Transverse Magnetic (TM) 4 Finite Element Method (FEM) 7 Drude model
2 Evanescent Field 5 Titanium Oxide (TiO2)
3 Cerebrospinal fluid 6 Sellmeier equation
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