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Abstract: The output accuracy and stability of the optical fiber voltage sensor can be seriously affected
under the disturbance of external ambient temperature. Therefore,this paper proposes a sensor head op-
timization method using polarization maintaining photonic crystal fiber (PM-PCF) as the sensing fiber to
suppress the system's nonreciprocal error under temperature disturbance. Consideration of the fusion
loss, transmission loss between the traditional panda polarization maintaining fiber (panda-PMF) pigtail
and PM-PCF,and the fiber fabrication problem under the existing technological conditions,a PM-PCF
with the fusion loss as low as 0. 14 dB between it and the traditional panda-PMF is optimized. The bire-
fringent temperature dependence characteristics of the two kinds of polarization maintaining fibers are
compared and analyzed. And the thermal system error output model of the fiber optic voltage sensor
(FOVYS) is established. Then,the feasibility of PM-PCF in solving the thermal nonreciprocity problem of

reflective inverse piezoelectric FOVS is analyzed and verified. The results show that the thermal nonreci-
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procity error of the FOVS optimized by PM-PCF is about 10~* of the traditional PCF voltage sensor. It

has significant advantages in improving the output accuracy and stability of the system. At the same

time. this low-loss optimization method has important value in fiber sensing and communication applica-

tion area.

Key words: voltage measurement; optical fiber voltage sensor; polarization-maintaining photonic crystal

fiber (PM-PCF) ; thermally induced error suppression
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Tab.1 The simulation parameters of PM-PCF

Parameter Value
di= 4.5, d,= 2.15

Diameter/pm

Cladding/pm 125
Coefficient of
thermal 0.56
expansion/(10" ¢ K1)
Young's modu- 72.4
lus/GPa
Refractive index Silicon dioxide=1. 45, Air=1
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Fig. 2 The relationship between A.; and
A/A under different d, /A
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Tab.2 The simulation parameters of panda-PMF

Parameter Value

Fiber core:6,
Stress zone:32,

Diameter/pm Cladding: 125
Coating:230
Distance/ pum Fiber core-stress

zone: 28
Fiber core:0. 17,
Cladding:0. 17,
Stress zone:0. 2.,
Coating:0. 4

. , .
Poisson's ratio v

Coefficient Fiber core:0. 6,
of thermal Cladding:0. 5,
expansion Stress zone:2. 42,
/(0 K™D Coating: 80
Fiber core:72. 37,
Young's Cladding:72. 4,
modulus/GPa Stress zone:49. 22,
Piezometric Coating: 9 ‘8
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Fig. 5 The birefringence of two polarization maintaining

fiber in the range from —40 C to 85 C
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