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Photonic Crystal Fiber Optic Gyroscope
Zhang Chunxi’, Zhang Zuchen, Gao Fuyu

School of Instrumentation Science and Optoelectronic Engineering, Bethang University, Beijing 100191, China

Abstract In this paper, the research progress of photonic crystal fiber optic gyroscope (PCFOG) is introduced based on
the work carried out by Beihang University. In terms of optical fiber development, photonic crystal fibers (PCFs) with a
diameter of @110 pm for 1550 nm high precision fiber optic gyroscope (FOG) and superfine solid core polarization-
maintaining PCFs with diameter of 100 pm for 850 nm miniaturized FOG have been designed and fabricated. The batch
preparation technology of km-level hollow core photonic crystal fibers has been broken through. In terms of gyroscope
applications, the accuracy of the interferometric fiber optic gyroscope with solid-core photonic crystal fibers has reached
0.001 (°)/h, and the application in spacecraft has realized for the first time worldwide to our knowledge. The hollow-core

interferometric PCFOG prototype with the prototype accuracy of 0.4 (°)/h has been fulfilled. Meanwhile, the application

of hollow-core PCF in resonant fiber optic gyroscope has also been investigated.
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Fig. 1 Thin-diameter  polarization-maintaining solid-core

photonic crystal fiber. (a) @80 pm/110 pm fiber in

1550 nm band; (b) @60 pm/100 pm fiber in 850 nm band

DI N o TR 2 NI T = W1 5 8 O e T K .o 3 S )
2T RO P AR R A AL MR T IOt
T AR AOGE , HR ] o R W B R S HOE 2 fr]
TZEERE R, 20 o fe s gt
W% i B AT R AP AR A28 M o Stanford K58 A
BT 2005 A #E T A T a0t 7 iR e e e
IEREHL W 4 W, i Kerr 800 51 A B G EF Fi 12
MR AL G IR 1/1707, R &6 £ K B &1 R
Shupe 1% 22 ZAE G FE IR 1 1/6. 5, Verdet # B M 15 4
HeeF iy 1/207 . a5 K BRI A AT 80 UE T O F A A
G EF B R A AR L

A6 BTL 23 0 R R 2 X6 B B8 FH D' 7 B G £F I
THR IS H SR AR . 26T S EOG LR
o A T RS B 0 A XA DASE B S RALI AT
Syl U e R W BT ) e TR o 2 W L K @
AR B, 2 B s, 38 RO S B 20~
140 kPa, % il K B I F 100 Pa, 25 & “ e BL-HL i) 7 2k 52
BT 2T ARG ET B R .

K2 ST fHOe e R B

Fig. 2 Pressure control equipment for photonic crystal fiber

25 BOE T i AOG AR L] T O £ BE IR 75 2 0 2 IR
FE& km ZOGET iy A PR FEARRAE . 23 808 T A O
ZF A P FE T2 B R T 27 05 A BERDRE S 45 0 AN 2 2] 51k
AR 0 RE o O B e o A R P R S5 R B A 1 S
T Z 2R A WO H 22 B B SCBL T O SR AL
ik 22 2R 1. 5% @2. 5 km (19 #5525 0506 T AR
JCEF R BT RE SR 04 HIC BURE SR T AR

1706002-2



=425 F 17 8/2022 £ 9 B/R¥F¥EHR

R A i BD Ny N4 NS [ = WG 8 M I S S
(a) I 7 oM £F 5 15 A B0k B 7 8 25 O F i RO 41 Ll
1o 1 S0 3 TR A 0 ] S BT BUFE /N T 20 dB/km 1Y
NSRRI ER o [ 3(b) Fif R A 19 0 25 O T ARG £
R F¥G R £ 8 E AR 1 5 U ARG 47 B FE 2 H i 32 0
1 25 0 F Al ARG LR BB 5 vk iR T S T AR
10 dB/km B9 %5 1506 F F RG24

K3 2RO F MIRICE () T8 G F miAOLEr ; (b) 195
25 e T R R AT

Fig. 3 Hollow core photonic crystal fibers. (a) 7-core hollow

core photonic crystal fiber; (b) 19-core hollow core

photonic crystal fiber
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Fig. 4 Schematic diagram of interferometric photonic crystal fiber optic gyroscope.
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Fig. 7 Direct coupling system between fiber coil and integrated optical chip
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