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Wuhan 430070, China)

Abstract: The sensitivity of the Fabry Perot hydrogen interferometer based on Pt-WOj is greatly improved
by using isopropanol with high thermal optical coefficient and parallel connection structure. The isopropanol
cavity of the sensor is composed of a hollow fiber with an aperture of 126 pm and a single-mode optical
fiber coated with silver film on its end face. The results of hydrogen sensitivity test show that the sensitivity
of the interferometer in the range of 0~2% (vol% ) hydrogen concentration is 1.746 4 nm/% , fast
response and good reusability. Two interferometers with small cavity length difference are connected in
parallel through a 2X2 coupler, and the sensitivity is amplified by using the optical vernier effect. The
combined sensor has a high hydrogen sensitivity of 15.729 3 nm/% and the two interferometers can achieve
temperature self compensation, which greatly reduces the temperature cross sensitivity. This research
provides a useful exploration for the preparation of hydrogen sensors with high sensitivity, low cost and
wide application range.

Key words: Hydrogen interferometer; Isopropanol; Optical vernier effect; Pt=-WO, film; Temperature
self-offset; Parallel structure; Magnetron sputtering

OCIS Codes: 280.4788; 310.1620; 310.6845; 310.4925

EEWA :HEKAAF -4 (No.51975442)
E—EE EW(1995—) 5 WiHF 5 A, EEHGE 10 W LR R . Email: 921934176@qq.com
SIH(BIIEE) B E A (1965—) , I3 #0821, FEHFE 7 R EEF B IR 5 15 5 A 28 O BOLHH & . Email: daiyt6688@whut.edu.cn
s BHA:2020-12-25; R A H#:2021-01-29
http: // www. photon.ac.cn

0528002-1



0 5

UMy — T T B R RE IR, 7R RE IR BT L BRYT AU MR SRR B Tz R SR
T 25 BRI S B R P A A A7 3z i R e rb T BB R A i T T R E R, PR, S B SRR R
B PR T A B e i RS e oS E A . F T B 2 R i R AL A (TR AR
o A A KR T | R R KR VR AE ST, T £ AR S AR e TN R e PR T R AR AR AR
R BRI ) U A e v

TCLF A A% AR T LT 2T (5 RS A A [R] 43 SR M08 3 S8 U IR AR ) 3 T A T LR U R AR
JCEF A A AL A DL T WA LIRS A O OLER T O UL A T R AR e
BER, TR LG B A, 2 B TSR E )2 6 . WU Binging S5 Rk T bR A0 B B D' £ 57 A% 4
S0 WA i SRR A R L 25 P W O, IR W Wi 500 AR il 5 A A S AR TR 1A% A SRR 1Y U
KB 2 om, REGEZAT LA FI-14.61 nm/ Yo o B 90 5w A UL IR A8 th TOLA SRR BR BL I, 5) 32 B 2 b
PR ER T, OB LT PR 8l BRI BE AR AL R S o AR BE I A Ok IR 25 . O 1B/ T AU SRR AR Y
TRBL, BEAR PR 38 R R 7= B 0 T4, XU Ben SR I T — Fh &2 4 A 2 A5 B - 31 % T % (X (Fabry—Perot
Interferometer, FPT) S A& B , HOBLF 4540 J BB 25 - 22 0 0 48 7 28 0 S0 41 19 3 1 5T 13 1 A1 kL O
J— A~ B P 1 28 SRS A 2 U R R B Pe=W O, DTS2 X &0 M A% 08, i A% SR R TE 0-4 06 1 UK
WHE A, REGE IR T 17.48 nm/ Y6 (H, vol ), WKL 8] /N T 100 s , F 38 i G e — A A fi s e, 5280 1 7
I S B 8 R R X BRI R R S A AT 1AM o (U i AR A0 G ER P OIS A0 20 1 AR ARG
P, 2 RN G P, O B2 0O AR 5 BB ER 5 12 R T/, 7 A Tt il VR 08 i R A 78 ) W 2R 1
R BR ) T ISP R A5 2 T -2 0O AT - DL ET 1 45 19 FPTRA RLAF A9 4540 5Kk R Pk, (1
1T F-P i N 28 SR POE RO, A ACRERD R s B, S Bl U AR 1 REUZ IR R i

AR SO T — o I T S P I A0 A 28 3 B S AT ARG EF FPT UG A o i 78 =3 0 e 47 Hh 3
FE O R B S R FPTEAT B B0 R U 25 PW OIS 005 N A 4 A, (i AR AR AR
T FPTA AR I 1 S R R $ o FLUK, Tl W 5 2K P /N I I 22 19 FPTPAT 2 4, 41 T D2 i
BRSNS AR ORAE T, SE B G A [, ol T P A 0 ACERAT 1 20 4230 0 iR B R UK, T LS B
SRR A B A AR OR AR T BRI I AR A I A e A T

1 EAXRIE

1.1 BREBERHFHMNL

FPIE S AL IR AR 5 m R B 1(a) s o HAE A G5 1 g 75 25 0 G £F 19— i o 35 38 1 S BOB 2F AF N
O B A A B , B 20 A8 T IEL S S DN, D — il ) SR I £ i TR B AR B2 S 100 nmy (YR AR, T i 2 1R FH 58 4
fise B A I [ R . I 5 BT HAR S £F (Single Mode Fiber, SMF) B 4224 125 pum, 55 .0 6 £F (Hollow Core
Fiber, HCF) N A& FAME 5354 126 pm A1 250 pmo B 1(b) Sy A Uk 78 S50 I 1) 1% 8 S I i A6 3k B0
2F 55 5 VN A T A £ 7 AR AR VR AR R, — A G S G R 1 A e I AR R R T e S S ke, R LA —

FEOGRE 22 1 RS & AE TR T .
SMF with =
e,

[l

UV glue Pt-WO;

Ag film
SMF

Isopropanol

(a) Schematic diagram (b) Optical micrographof fiber structure

Hl RABHANAE-MZAATHINTERRLGEMY LFEHER

Fig. 1 Schematic diagram of isopropanol filled Fabry— Perot hydrogen interferometer and optical micrograph of fiber structure
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Table 1 FSR parameters of three interferometer

Parameters FPI-1 FPI-2 FPI-3
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Fig. 6 Envelope spectra of two groups of sensors with parallel structure
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Fig. 12 The envelope shift at different time when different concentrations of hydrogen enter and exit the chamber
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