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Temperature characteristics of broad—band fiber—optic

A/4 waveplate
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Abstract: The broad—band fiber—optic A/4 waveplate is a special birefringent fiber with a slowly varying
spin rate. When the spin rate gradually increases, it could transform the linearly polarized light into the
circularly polarized light, covering a broad frequency range. Based on the loop model, the influence of
the broad—band fiber—optic A/4 waveplate on the scale factor stability of the all-fiber optic current sensor
was analyzed. The eigen —modes of the fast—spun end and the coupling coefficient between the two
orthogonal eigen—modes, along with the temperature characteristics, were measured using the trajectories
on the Poincare sphere. Experimental results show that when the spin rate meets certain conditions, the
influence of the broad —band fiber —optic A/4 waveplate on the scale factor stability induced by the
temperature variation is less than 0.2%, much weaker than that of the narrow —band fiber —optic A/4
waveplate. The temperature stability of the all —fiber optic current sensor could be improved by using
broad—band fiber—optic A/4 waveplate.

Key words: broad—band fiber—optic A/4 waveplate; all—fiber optic current sensor;

temperature characteristics; scale factor

s HHA.2018-07-10; 1&1T H#A.2018-08-28
BB . HE A RBILESH R %54 (61107075)
EER A HABLRA977-), %, BIHFSE 01, 11, EENFRERIOCE HOGL LR 1Y 58, Email: yyx@staff.shu.edu.cn

1222003-1



wohligk T

%124 www.irla.cn % A7 %
2 B — AR, SR LR M4 R X FOCS
0 5| § BIARE R Z 52/ N T 0.2% , HOR M Re il B AL T4

Wil 5 FL ) 2R 0 H T A5 R ) 1 i A B 5 ) 3
R AL G H = P I B R O AN RB G 2 2K L JGEF
IR A ELA 5 N MR PURLRE TE R RN R
GRS BT N TR 2 Tl S M LT AR
S 1% H R O U BRSO AT H U BB AR (Fiber
Optic Current Sensor, FOCS) (14l & i Bl A ; I 42 R
BRORE o 5 e R 4 4 DRI AR Az b A A AR
A A RN A I BB HL I R — AR L g R
JEET L U B RS 1T B AR T G E L /2 FOCS
Hh 2 i i 016 R B i PR O B e R g, AR VA B
() Pk BE X AL IR AR AR B MM R AR K, A D ZEEATIR
AR BFFEE-

H il FOCS ¥ F G LR M4 % B JE FH — /N B,
T B LT HIVE Y o B R 25 5 e BT S G 2F 1Y
PR AL 450542 , FUHSCLF ST 51 A w2 11
FHE 22, DATITRE A SR B 2 M B 't 5 48 o 180 i B ' , 5
AL o A2, 3 ST ST A A 2 B TR A A
PR AR (FRZ MWL MA PR, X451
FOCS ZGibr & A A TR E . 20 42 90 4R, B
e R T — A R RER I A, RSBk M
e 25 R0 [BR] Q He AA T p e de [) k EL AT BHARL P i A1 A2
P B, BRZ R SR GETR VA PR,

i LT M4 R S — AR Ik A AR R A XU
SEGET , IR TR, Y M4 B R B il i 2
— RS, DS T i i A 2R Ml R D T A 4
PRI v e 1) (B O 42 06 L IO FE AT IR ) 0.5 dB (%
BT ) 5 FH 52 R DA PR s i A 1) (B30 i 41 ' P DA
R AN vy P AR AR G, WG HETTiA F) 25.9 dB
(BIAZ ) D4k 28 4 ml [6) B 26 55 1 310 nm Al
1 550 nm PI-M B2, {HJE FOCS 1Y TAEMEL L
BT R EE AR AR AR K (-40~70 °C), PRt B
LT M4 R IR B R R S A R A2 FOCS /Y 1 ]
BRI TG B — 2L W E 5 SR TN, H R
I A FEAR 2D, SO 454 FOCS Y GISARAY , ZrHr
T OGER VA R B R PEXT FOCS 1 BE 1Y 522
FE R B P AS TSR, BIVHRAE i D AIR ASE 25 M
PIAAEZASFE I v RS & R BGHEAT T 3230 w5, Ul
T LR AR SC A SR T, X ARk i

L VAR
1 BHERETF MAEFERIBESH

T CET MA PR — B T 2 18 AR AL I e 5%
MATHICET (KB Ly, wl il i fie e O i 6 21 1t il
B BUMBIER ST S LT A5 . TR0 6Er MA %
Frep, ST YCET 1 D 4 il 58 3 DG 2T P oL LA 218 38
B e WP 1 R AR B 0,
TR B, T 3o ] A B — N Y e B

Un-spun Fast-spun

1 FEA LT A4 B R E R

Fig.1 Schematic of the broad—band fiber—optic A/4 waveplate
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Fig.2 Schematic of the all-fiber optic current sensor
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Fig.3 Influence of the broad—band fiber—optic A/4 waveplate

on the scale factor stabilities of the FOCT
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Fig.4 Schematic of the measurement set—up
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Fig.5 Eigenmode of the broad—band fiber—optic A/4 waveplate
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Fig.7 Relationship between the scale factor error and the temperature
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