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

Performance 
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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.
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1 Transverse Magnetic (TM) 
2 Evanescent Field 
3 Cerebrospinal fluid 

4 Finite Element Method (FEM) 
5 Titanium Oxide (TiO2) 
6 Sellmeier equation 

7 Drude model 

 [
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.o
ps

i.i
r 

on
 2

02
5-

11
-0

7 
] 

                               2 / 3

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


���
���� ��5���� 	 � 6
#�784 9�:3#- 6 1��= 1400 – 	@�"� ��"� /���
#� %��
�� 3 �A�: /���53B�  

75 

���� ����� �� 	
��
 ���� ���� �� 	� ��� ������ /http://opsi.ir ���� ������ ����. 

d  �� �)�2)�(  1�-��
���* 	:��> ��� F��6>� ��* �
 F7�� !�D:� ?-, 	'
���/ � ����	�9�, �3� 	� ���/a�
��7 ���� ��3� . �)�

2)� *(I��L �--K� ��=� 	� !�D:� ?-, !��--K� 	� �<'
 � ��� 1�
��-5 M-;
 �@)��/	�9�, �3� 	� !�D:� ?-, ���/a�
��7 �`�� �

 (6
�� 9���%�) � ���$� 	'
�� F7���
��� .	'
�� �-��@A *�D-, �-��@A 	���;
 �� �#@A ��):3� �)� �';'
 I-� B3� 	� ��

2)��
 d"$
 (���. 

  
    

(?
�)  (X)  (a)  

  

  
  

(�)  (�)  (�)  

 ���2- � 	� !�D:� ?-, � �%�3�45 �
 *	�@7 �����7 �
 � �'��5 ?-, (?
�) .���('$-5 ���0�� �� !�D:� ?-, ?:�"
 ��7 ����� I��L ��=

 �-
�%f �@)�36/1��
���5 ���� 1��� ���N M���� �� 4, �
�"L �--K� ��=� 	� !�D:� ?-, ����� (X) **�7  !��--K� ����� (a)0 �
�"L �--K� �� �/��

)� I��L �� �--K� ��=� 	� !�D:� ?-, ����� s���% (�) *4, � 	�@7 =�
 	:��> �� �--K� ��=� 	� !�D:� ?-, �--K� (�) *P��� ����3% (�) � �-
�%f �@

9�,I��L �=�� �� ���$� !�� � a�
.�n% ���
 ��@)�  

�';'
��7  �)�2)�( !�� *9�, � ���$�����3% i����� �� ���$� a�
�
 1�-� (�)�3@� ��7	� �G���� �� �'� 4, 	�` �
�"L* 40 

��
�%�%  �P���* 20 ��
�%�% .��� 9�, �-��@A�/�
  ��� 	'
��* *I-��� 	�nm/RIU 33/6833 *RIU/1 2539 � �#�@��� ��-+
 ����A1 

52,197  s���% �� 	@���
 �� s���% ��� .��f �
 ������-> �#@A ���%D ] �)�6[* �-��@A  �FOM ��� ���`��% �� �#�@��� ��-+
 .�

 ���0�� ���48/11 ��� 	�>�� F��6>� ���� .���� ���(� �G0 ���>� �  

4-�J�@
���,  

�#@A��-> ��@�= ��7 �
�+� ����� ���� �'3���� ���6�� 1��'� 	� ���%=��%� ���� �)���)
� 9�'#-� 	� ���-3-� ��7��
 ��-  �)� �'%���

H�� =� d-"$� �� �Np
 � ���% ��7���3-�?:�"
 ��7 �#@A 	%�#'�� P-D:� .�'�f X�@A 	�G� 1�3�45 ���$� H�� �� �7 �-��@A *�;

�� d-"$� �
 F��6>� 	
��
 ��� �� .�7� ���0�� 	��'7 �� �--K� ���% ��->H  4, �� ��� ��-��5 �)�`�� �-��@A 	� �-N�� � �<'
 ���

 � P��� � 4, �
�"L !��--K� 	:��>d  �������.��� �  

KL#�� 
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1 Figure Of Merit (FOM) 
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