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The experimental design of an optimal gas pressure sensor, based on the
Fabry-Perot optical fiber with regard to the effect of thickness on sensor
sensitivity
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Abstract

In this paper, the performance of a high sensitivity, low cost, small size Fabri-Perot based, fiber-optic sensor for
measuring the argon gas pressure is reported. A Fabri-Perot sensor probe with an air cavity, a length of 1.25
mm and suitable diaphragms with different thicknesses is considered. The ultimate goal is to achieve a
diaphragm that detects and measures gas pressures below 60 millibars. A PVC layer is used as the second
Fabri-Perot plate of the sensor,and the sensing experimental arrangement for measuring gas pressure is set up
in the laboratory. The effect of gas pressure and also the diaphragm thickness as an important parameter on the
sensitivity of the gas pressure sensor is investigated. The diaphragm thicknesses of 42, 56 and 70 um and
cavities with a length of 1.25 mm are investigated at different pressures of argon gas. The results show that the
best sensitivity with a value of 0.035 nm / mbar is related to the sensor with a diaphragm thickness of 42 yum.

Keywords: Fabry-Perot interferometer, Fiber sensor, Fabry-Perot sensor, Layer thickness , Cavity length.
Length.

* Corresponding author E-mail: jkhalil@ihu.ac.ir



e ~
«U’)/'/b/ﬁu’) I»Uy,/:.

WY SAYY o 1 F ) Gl 5 ke o) ol qems Jlo

g — ool
R 5 30 9 AP0 519 D e I HLAS Ao SR> 8 B0
S Cumlud 9 cwlio g
T ol oy e FTesls s sl sl e

(US> g sl Olajle Stags =¥ Ol pl DL (f) o ol malor olSils ¢ Siin s 5 —F GLils Y Al i IS (g sty -)

Ol ol g

OF- INYY il e [+0N1 w2l o)

R

G5 055,15 ,Lad g pSejlail gl g5l » (e o5 Slasl 5 il Card VU Sl b (555 b S 0 Shas wallie ] o
el a5 1,8 o ilides slacelis b caslis o51803 5 e dee VIV Jsb 4 dga ST L g6 plb S 090 ol 00
Sl s oole 5l 09D yomie Jhides Pl eSS (sl lid (g pFojluil g AAS e oS Sl (ST 8L ) oliws (oles Saa
e 5 LS b b s Ly olSialel po 28 et S L (6 Feilil (6K ez g 00 oalitul (5K SliiaY
9 g Sen Vg OF FY o513Ls slacualins 2855 )15 ()0 990 51 jLid (6 S Cumli p ots 4l (lgreas o530 Culies
e L b (g 4 0ls ltd @l (e85 5158y 050 (05,1 5 il slalad o te e VYO Jsbo L STlS

el iag e FY 051,800 culs b (6, K 4y bgy o < /- YO nm/mbar

STgls’ Job ¥ Coldnd g5l s (518 rud 9 p s 2 g SIS o lg wuls

Sl 795 JHB sblie )58 e S (55lid ool aiily
s S ‘@Las LngA}LoL.» &s_i::s.a ‘Lo._ul}g oole 6L‘°~3)€)L§
Ll )95 d o S Syl baplecsls g o s 4oy jo
3l = 0,05 £a0 4 az gl L oS s gd0wie o S

A 8,95 5 ol Coenl I L]

2GS G50 (858 yd Gl S 0j9> 0 L iy

9 V7 Jbw oy el ol ogee (SLaESS 0j9> 90
Ul 3ol VA58 o 4o o5 BT L (0,55 sl b cblos
Lo yzd 5l ooliul sleidy o595 slo K B8 LAY
Juasl cdyb (alidl 6bs, 0 S ke ac e (nl )0 )8
9 Sowsny 3855 4 52l UL sla b jpa L baosls
G- Dlgdl 5 (6595 b i) 50 SloolallGed slacd iy
Slgdl 5 (5595 e Sy9l8 9B S (AT ol B by e
03— S5 an (6598 yud slo S 50 Ll Sl eslital 5 )95
il slad )5 sl 6)95 s S (niz (ST &S

[\—f] Gl o0 X9 LS"J'L’

sla S LS 5 e (69 b o K glgil 5 (S

[
doddo .Y

SlaeS Olysd oS s lo)l5l i6)8 b Gl K
L a5 (5503l Ll dansgi (i 5 (saloords oS3
CElw 56585 b 0j9> 5o 3l Gl o &S placd iy
b Sz goi (pl ol 48,5 & j50 (Fos) YL§)93 b S
50055 by ploj es oIl yo s ralex 5l olle Jodoa
55 839 53 bl S S s 3 iy
s ez & 698 b sla S aila 513 JLdtal 050
395 30 pste SR g Dol e la S 1S
Sl Ke>) Hg piekd e sl K (LS5 e Kas)
(b slaSax) )5 Eoedsb nisine sloKus 5 ((ooukss
sy yt Slallas o ) oolid sl sl b s |

o0y jebas jopel b 85 Ojpo (5md slo S
Axwgi g 00 ool wl calixe sloo IS o K digad oyl

jkhalil@ihu.ac.ir :gXsewly oo gs

2 Fiber optic sensor
®Fabry—Pérot interferometer
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® Charles Fabry
* Alfred Perot
® Fabry—Pérot interferometer
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! Fabry—Pérot interferometer
2 poly Vinyl Chloride
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! Optical Spectrum Analyzer
2 Tunable Laser Wide Source
® Fixed Connector

* Vacuum chamber

® Analog vacuum gauge
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