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Study on heat treatment of polarization-maintaining fibers

Zhang Jingeheng, Liao Y anbigo, Feng Tiesun, Jin Guofan
(Tsinghua University, Beijing)

Abstract: This paper primarily deals with the temperature characteristics of stress—
induced high birefringence polarization-maintainting fibers (PMF). The heat treatment on
the type of bow-tie PMF shows that its birefringence hag increased by 46% after
annealing, this result has been proved by the beat-length measurements before and after
annealing.
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Fig. 1 Heat expansion curves of glass Fig. 2 Temperature dependence of Young’s
1—annealing; 3—quenching modulus B and Poisson’s ratio v in fused silica
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Fig. 83 Schematic diagrams of: (a) heat expansion curves showing stress applyied parts and
the core of PMF afier quenching (dash and dot line) and annealing (solid line); (b) and (d)
heat expansion coefficients; (¢) and (e)heat expansion coefficient differences
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and signal processing

X— T LIE PMFP B0 Sh e 2 B BE™, #&

REE®, LRERLELFR.
K% 1~2m @—B 4, #H 30em
BOMESRR, eiy  E Hr 18
P PUERWEE RG4S B B WK F
BERRIGE A RERRY, 2
SE 5B, 183 sind(T) il cos 5(T)
FixS S S, WA S 20 4
Bk (Bl 2 B R, DBEHR
SIS B N, N 4575 4k 40 0y
§i sin8(T) B f—FH, cosd(T)H
FAHBHL BERS B AN A oy
HRN, KR RME 5 R, SR
BT RO 4 BT 52 & — B,

B WFHR, 7 200C LI, B-T
M2k 1 AT M3 IR 1 2 M,
450°C MHE B HIH/ME, P11

o — oy HEB—AFE, B 450°C LlJF, B B E KT R R ERK, REHEN o - <0, 24
oy — oty HIHEZATEN, BEBHAE, T=714°C, RITIARBHBELE Ts, BHE, FTRX
AERP AR, FHERME RS PMF Bk, B-T Mi& U KERAMERH, BEXRFARN, i
K2RATRE, AHFEB-T HARMEHAR, PIKIEXLUENEZR bW WX T 4 B #

46% o

BKRE, RIMNBA—BELA AR R BET THREER, SR 1% 2,

Bk JE, PMF i e @ Ry, WA
FEFHNREHK, HEEDE,

Table 2

KAWEERLCBRBRE R BB /NT H  Heat treatment |Before annealiny| After annealing

K, BE TR e R MR, EHRERE f &

BURBRAL, R ETXIEA BRI RE T, BIEE

L, (mm) 2.08 1.12

L, GURNAR, ELBREHM—KER
Bz E A E B X 3 E (i B T00°C Z 400°C

AT/ T (2.08—1.12) /2.08=46.15%




784 mOHE # 1B

Fig. 5 Measured polarization contrast versus temperature when heating quenched PMF (above)
and plots of PMF birefringence with respect to the temperature (below). 1 and 1’ are heating
and annealing of the first time respectively, 2 and 2' are those of the second time
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