% 33% 4 T WL H OB 2R Vol. 33 No. 4
20184 4 H Journal of Inorganic Materials Apr., 2018

Y E S 1000-324X (2018)04-0416-05 DOI: 10.15541/jim20170213
N5 57 2k 3R PR X2 $h A R TR AL 5 M 22N

XM, XM, 3O, ' OB ZHA
A BRIRE, XIzng, 2=

(LBEXF BT EABEARGHREE T EERE, EiE 200072)

OB W TN SRR B B A SO A OB R EE I B W . SRIR S5 SRR B B A PO R A SR R AT, 7E 660,

808. 980. 1310 A1 1550 nm %+ &b (¥ 9 /R 4% %43 7 3.093. 1.676. 1.240. 0.705 Al 0.538 rad/(T-m), ¥ T

BOGLF I SRR 5, H AR R B K B N/, JUHAE 660 nm, AHELELRBDGLE, BAHTH JOR A FE

RORTEH B R T 20.82%. 2o 5 LRAR IR S, B H A SE G AT R B 1) S R4 R A e R = K g TR R, S
5kGy &, HW/RMEHEIGIN T 41.94%, RSO T 33.04%. 541 A 5Ok A8 5 2% s i F

Bud i 7 SR A A, LR K IR R AT R R

X I BEAIORL: BOBRRME: SURMEREG TSR R

FESES: TQI71  XEFRIRED: A

20
patid

b
Bt

N

Y~
IR

W

Gamma-ray Radiation on Magneto-optical Property
of Pb-doped Silica Fiber

WEN Jian-Xiang, WANG Wen-Na, GUO Qi, HUANG Yi, DONG Yan-Hua, PANG Fu-Fei,
CHEN Zhen-Yi, LI1U Yun-Qi, WANG Ting-Yun

(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200072, China)

Abstract: Effect of gamma-ray radiation on magneto-optical properties of Pb-doped optical silica fiber before and
after irradiation were investigated. The experiment results indicated that Verdet constants of the fiber samples at 660,
808, 980, 1310, and 1550 nm were 3.093, 1.676, 1.240, 0.705, and 0.538 rad/(T-m), respectively, larger than these
of single mode fiber. Verdet constants decreased with the increase of wavelength. It increased by 20.82% at 660 nm.
After the fiber samples being irradiated from 0.8 kGy to 5 kGy, Verdet constants of Pb-doped silica fibers increased
with the increase of radiation dose. Especialy, Verdet constant of Pb-doped silica fiber irradiated at 5 kGy is
41.94% larger than that of the un-radiation treated fiber, and increased by 33.04% for SMF with the same doses
treatment. Verdet constant of the Pb-doped silica fiber can be increased by doping and radiation methods, which is

of great significance in the field of current sensing.
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Tablel Contentsof different elementsin thefiber

Elements wt% at%
Pb 24 0.3

Al 0.2 25
Ge 7.9 0.2

(0] 38.3 54.9

Si 51.2 42.1
Total 100.0 100.0
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Fig. 2 Verdet constants of the optical fibers
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Table2 Extinction ratios of the Pb-doped silica fiber and SMF with different irradiation doses
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4 Ss S S S Sy Ss
0.0 325 362 345 324 344 340 1418 195 190 193 180 192 1.90 5.25
0.8 38 410 378 334 421 3.86 30.20 258 240 252 255 2.45 2.50 6.60
1.0 430 435 425 380 375 4.09 25.96 310 323 325 322 320 3.20 5.35
15 445 408 427 410 4.10 4.20 14.27 3.66 345 365 359 365 3.60 7.90
25 595 625 610 590 580 6.00 1581 365 361 350 365 3.69 3.62 6.51
5.0 820 812 839 890 889 850 3342 510 512 495 508 475 5,00 13.84
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