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Scale factor of photonic crystal fiber-optic gyroscope

Li Jing, Wang Wei, Wang Xuefeng, Yang Xueli
(Beijing Aerospace Control Device Institute, Beijing 100854, China)

Abstract: Photonic crystal fiber-optic gyroscope(PCFOG) has become an important developing direction of
FOG due to its low magnetic sensitivity, good temperature stability, and anti -radiation capability in
principle. Researchers have studied a lot on the bias characteristics of PCFOG, however, no work has been
done on its scale factor performance. In this paper, the factors that lead to scale factor error of PCFOG
were analyzed and the error induced by photonic crystal fiber coil was experimentally tested. The results
show that PCFOG has better temperature and radiation stabilities than ordinary FOG. Within a temperature
range of -40~+70 C, the scale factor repeatability of the PCFOG is 242.3x10® without compensation
which is almost half of the conventional FOG; After a total dose of 50 krad (Si) radiation, the scale factor
shifts 109 x10-° and no notable changes are observed with the repeatability and nonlinearity. Therefore, the
PCFOG shows one time better stability than conventional FOG.
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Fig.2 Principle of photonic crystal fiber- optic gyroscope
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Fig.4 Configurations of the photonic crystal fiber cross sections
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Tab.2 Errors of scale factor

Parameter variation
within whole
temperature range

Parameters Sacle-factor error

Mean wavelength of

. -198x10°° -198x10°¢
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M length of
ean wavelength 0 19.4x10° 19.4x10
fiber coil
Fiber length 294.8x10°¢ 294.8x10°°
M di ter of
ean dlamerer o 506x 109 506x10°¢
fiber coil
Modulation . .
coefficient of Y 68 000x10 -314.4x10
Gain of DA 15x10-9 <1x10-0
converter
Total scale f:
otal scale factor _ 307 8105

error
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Tab.3 Scale factor before and after radiation

Scale factor /(°) «s™* Nonlinearity
e Before-Rd  After-Rd Before-Rd  After-Rd
1 37413.70 37417.68 0.77x10° 0.82x10°°
2 37413.58 37417.77 0.55x10° 0.84x107°
3 37413.57 37417.55 0.79x10° 1.03x107°
4 37413.41 37417.71 0.69x10° 0.87x107°
5 37413.50 37417.57 0.81x10°® 0.90x107°
6 37413.49 37417.54 0.76x10® 0.79x107°
Mean 37413.54 37417.63 0.73x10°® 0.87x10°°
Repeatability 2.65x10°® 2.57x10°
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