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Experimental study of the effect of diaphragm thickness and cavity length on Fabry-Perot
optical fiber sensor for gas pressure measurement

Farzad Bashiri Godarzi*, Ali Hasanshahi, Javad Khalilzadeh, Ali Riahi

Laser and Optics Research Center, Imam Hossein University, Tehran, Iran.

Abstract- In this paper, an interfering point optical fiber sensor is introduced to study the pressure of
various argon, oxygen and nitrogen gases. The sensor probe is made with air cavity and with different
lengths, and also a suitable diaphragm with different thicknesses is considered in order to achieve the
optimal thickness and length of the Fabry- Perot cavity. PVC material is used for sensor layer, and a gas
pressure sensor sensor setup was set up in the laboratory. The effect of diaphragm thickness and cavity
length as two important parameters on the sensitivity of gas pressure sensor has been investigated. In the
laboratory for gas pressure tests, diaphragm thicknesses of 28, 42, 56, 70 and 84 um, the cavity lengths are
0.3, 0.55, 0.85, 1 and 1.25 mm and the compression range is 20 to 80 mbar. The results show that by
reducing the diaphragm thickness and also reducing the cavity length, the sensitivity of the sensor increases.

Keywords: Optical fiber; Fabry-Perot sensor; diaphragm thickness; cavity length

* farzadbashiry0626 @ gmail.com
¢

ol oy BB http://opsiLir/ cols yo a5 cal jLzel Gl)ls (5,50 40 dlie oy


http://www.opsi.ir/article-1-2491-en.html

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

(it s SISLASNS w3 5300 0y 3= VP e T 8 =95 (510 R (oo (S (o

doddlo -

b Gl 6o IS gl S5TUsT (6ys LU (ld K 395 oo o0l Sy b claaS (g pS ol glys 694U sbo S ]
jgle s SUSL N 5 m 606 5 pel alisea glsil g 009 (ariw JFI 2 (e (slo Ko sl (Sl 51 (S lods (g5
JERK SN | 4 RN PR R S TIPS CE S W PSS TG EE K S D VICIUOUE NP0 | B SSUOY E K VRTINS S PO BNVRPL PRGN
Sl 5099 YL L85 5 gy (20 Gl c093 s Cowle ()b a5 Col (1S S G (FPD) g5-(6 068 i IS5 52 (g (5598
05855 8 OieeS1e0s5 )T S35 (sl 5,0m s (5,88 )5 K (oo y o B (5855 (nl ) 05500 4 g s Y] JLad s
ol o 00liiasl o5T3L5 gty cisses 5l g o atlo olStslesl o STolS ayaz b b 5yl K L, ol o s

ol 4558 ) 2 9 j90 S Cople p SIS Jsb eizren 5 051,300 culis S50 o o o
P> 695-Y
L5al:>=\.al:> Q‘}.:.od.g ).i.p ml..,.o MlJGA 5)13‘—(5).3[5 J‘Blf Caales ‘3)-.3._6)-3& le.a:)im? MLM? 5o )45.@ 6La>j';a|)l.; d.lp )|

55 5Led 5150 gy o il Sux oS18ls olraly Glie o gdas il 268 051,8bs culbus 4z yo @ly jo 0 ls (S (ST,

gdise Ol 25 50 (DUSS 5 alaly & 50 g9.050 ol 05 wals> i ol Jlosl

1 b S50 |

3(1-u*)pa’
U= )pa \
"o 16ER’ )

amio 35 10 5l Aol (o51,3bs Sl Jsow B 051303 aulsy Coms [ o5,3bs cualies h «STolS glads a (Jloy [Lzd P o] o as
1 gyl 51 500 50 50 s Bt gl gimy b Glol 51 (S o Siate g o [F] 0l o 120 50 Gl e 1y 5 051,800
S Sl )3 Fige yal )l Sy lyieds 1 SIS Job g oo Jitie 598 b4 Bs mhaw 9 Bp s (s PVC S35 S0
[0] el T Sge Sb,b coyron g (5105 g 5o Jlgie 0,0 50 slagansb A2 shi ()] )0 5 098 oo asuine (V) alal, b 45 wily o0

__Ah

= ™
2n(h = 4)

GBS Cani g Sl o ‘S}Lwoéloi 9 s> ol -Y

el 5l 9550 S g (il S (Seiyl Ol e 5 9l S Con Sl Cur (S bles 5 bl
)| ) el 00 ksal.m.ad.ay )La S99y liso le.bwl.‘?bo L: S 9s 4.&/ 9 W L5)"f°)“'\"‘ ‘5.b ]y l.a o‘,o.b Jljlf aliseo LSLQJ}E

]

el s s L8 NEEP://0DSEIE/ eyl ,o a5 el [Liel gl 5y50 o allie ol


http://www.opsi.ir/article-1-2491-en.html

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

(st g oSS oSl 3 530 0Sikbg3y = Ve LT # (5 95y (510 R (sho ol

VA/# al sl g yogsb VOFY (635 10 zaeJob L oges 5l 568 ui..t"Lo)'] ol s s )E Les wujlm;@ ol _x.;..J)é plas!
)‘ é_v Qﬁmso M.a 63LA.M.A Comnd 304.: 9 0l J.u.uf Y Y )1-‘55 L:.wy )54 M)LSA )L55 uS.v:\.a oSS d)y )L! ‘JJ).E )| )M?JL’
JLed g ot fate Y5 alaisreds Logiinee SollT M 75 058 o0 Jaio OSA & (6,553 5 57— o8 ,Kwds HhoS 29,5 slagsl
Qﬁmksodjjo)‘..\;‘jﬁ.”.i]}l?c-afb@»Jﬁh&ym)éjg L:...uyo..\...u obu|)uw¢ssodjjo)‘w‘)bkslﬁaw)4‘)
Pz 3| (g3 dub Sl -F
5 JST l58le 5 SaSa OSA 29,5 el 5l oo Dledlbol Zl sl b .cd )3 1,8 cad 090 (5, b )5 Ldow SeSay K>
5 Sy culed plgice GRS Lol ald 5 bl cal 5l alaS o Jlagas Jlowi 5 JLid o @sadsb s Jlogel o)
pll b e B ol Jlad gl zaesbar Cod ool Slisay slaculbrs g SlolS e Job 0,5 i |y aige STgS Jsbo

Slisay glaculis 5 SIS lasbas Cons 6,5 rs0 Jsb Olimsd cardts (0-F) 5 (GHY) USS o 51 ol a3 5
el pzals ons lzsay glacalbis 5 SIS slaJsbay Coms zyesb &l 45 05 amlys sunlive (5 CEs o

€02 mN2

1576 1580 €02 mN2 AAr
E 15755 g 78 ;
E E 1576 o
3 N\ Z 1574 2
¥ 1575 ]
= g 1572
s ® 3 3
§ 15745 5 1570

1568
L 4
1574 1566
0 50 100 0 0.5 1 1.5
diaphragm thickness (um) cavity length (mm)
() (<l

Jsb ez p zaasb Dl Jloged (©) (05955 9 O3S S35 (610 951,800 s s zge Jsb Dl Jloges (call) ¥ S5
039755 9 OieSTe095 )T syl (sl STols

S5t -0
(b Oli g ool B, PVC glisa¥ L8 jlad o, 8oslail 6l (6,90 )b g -6 0B S SO Colu g (2lb dllis ol jo
Fog,Saa AF gV 07 FY YA slaculus LPVC (Glisa¥ cuwlbs 56 pw)p s ol a8 5 18 cw) 0,50 o] s g o5l
sk VIO g ) /AL /OB o+ /¥y |, STolS” Job vy al o o .l o ploil alizee sl L (6,50 Cod s g SLidayy
e Sl (SIS Job (2olS yizmen 5 (051,800 Cuwlus (2alS L aS sl ylas mls .l ool plil ] lacens g ools s
Lol o9 ,Sen YA GlisanY Cualied 5 o oot IV SIS Jsboas Loy o S Sl (i (nl by 0900 yiien

&=y
1. K. R. Kaufman T. J. Biomechanices. 36, 283-287, 2003.
2. A. T. Edwards. M.Sc. thesis. University of Virginia Blacksburg, 2000.
3. W. Tsai and C. Lin, Journal of Lightwave Technology, vol. 19, no. 5, pp. 682-686, 2001.
4
5

. Said, Muzalifah Mohd, et al. 2009 Fifth International Conference on MEMS NANO, and Smart Systems. IEEE, 2009.
.J. Ma. IEEE Photonics Technology Letters 25(10), 932-935, 2013.

.
el s s L8 NEEP://0DSEIE/ eyl ,o a5 el [Liel gl 5y50 o allie ol


http://www.opsi.ir/article-1-2491-en.html
http://www.tcpdf.org

