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Experimental Study of Photodarkening and Photobleaching
with 638 nm Laser Diode in Ytterbium Doped Fibers
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Abstract Photodarkening (PD) is recognized as an important factor that affects the reliability and lifetime of many
fiber lasers and amplifiers. Temporal characteristics of the fiber laser and a self-recovery phenomenon with time
dependence in darkened fibers are observed. A feasible method to measure PD is designed and several domestic fibers
are tested. A 638 nm laser diode (LD) is utilized to bleach the darkened fiber. Experimental result indicates that the
excess loss caused by PD can be considerably mitigated by 638 nm irradiation and one reasonable explanation is

demonstrated.
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Fig. 1 Experimental setup
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Fig. 2 Output spectra of the fiber laser
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Fig. 3 (a) Temporal evolution of normalized fiber laser output power; (b) laser power after restarting the

fiber laser with 6 h or 5 min interval

3 JLERE A YOG T IR

N1 BB AL AT B T AR T
638 nm FOCAE N FEFOEAR ARG T 1 4L BT 51 /1Y
WAOMIAE. P 638 nm BWOLIE N IRE 6. 2 H
Je T AAE X PR R BUIMRAFE LY ZAE 1. 1 pm BEBL
(¥ 70 5, B BA LM S . XREEEOL T
WEAETE 1.1 o B2 A 50 FE AR AR o ] LAoE i
638 nm J Ly 4 AE A I 1 Ok

— BT BUELJZ 4B A £ R i A 352 B o
FEAE T REAE Y T BB PIRR 1Dl £ s
F AL 2) il R s i A PR T A
A B 21 il ] U BN ils R (22 Ui
0 BRAT R 1 D) A S A I AN T R 1 2
LAt . H AT E BRI 52 B A 43k 450 by ik B
RHIXFpJ7 X SR AR R B ST R L O T R AL
P JE 55 G AT 25 385 ok 3 BB B K AT 56 AL TR il
iz A LARATRY 5] R T O B A a5 R B B A
AT PERIAT LM S A A 2 s T R D F
POLAR BUBCR AR 19 52 br AR 5 4R S 2R X e £F
WO SO R AR BT R A S H M E.

LR UL B R MR S 002 B AT 4 o, 5
SLPHOCARAR L %S T SR B WO A S T DL

975 nm LD

638 nm LD

PM2

B ICET PP 55w R OSB3 RE O I
fRFE B o PR R R R, S p gy 7,73 W
975 nmiMiZ 4 (6+1) X1 SR iz B A B
LR RE R A OB EE S5 S B OR LA
HF S 5SNEZEERTH R 15 pm F 130 pm, #l1iz
BN S EZEEAS 3R 105 pm Fl 125 pm,
AR FEYN DR B 5 35 50 R A B — AN i i
20 em™M ARSI E i RE B KB 10 em, B 2Ry [E
HL PR B 55 = = W9 B (R FR i = =
FO ) YDLIS W ZBEeed Kb 52 E
58120 15 pm F1 130 pm, HAE 975 nm Ak #9104
ZHh 8.2 dB/m., FIFDGLFHIA M 638 nm LD(E
LA A4 pm BHE LR N 0. 1) VR M FREF G i
ERBEESBEALTT B EADRA N
350 W FEIZIN KT F A BN TEARL,
FEBRALZE T 638 nm I 975 nm FOE X Y 52
M) FE A i A i A% BB G 2F Ab AU A8 05 . Dy ok e 2F
S R A R A 1 Al 2 T e 3R A 2 i 7 B e
975 nm & RBE R R KT 9970, uEBR 7] BE 5%
A E 6. 52 S R G 2R Y
638 nmyGT A, Ay kA Ah 2% HIOE X Y 52
SR FH A B0 85 it % A0 A 2 BOG R TR 5
MRAEE R E 5 Frs, ZE/T 10 min Py, 27385

e &g / PM1

975 HR

B4 SRl Al o't 1 A 0 3 S 6 2 IR

Fig. 4 Experimental setup used to measure PD in the sample fiber
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Fig. 5 Temporal evolution of normalized power at 638 nm
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Fig. 6 Experimental setup used to bleach darkened sample fiber with 638 nm irradiation
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Fig. 7 Temporal evolution of normalized power at 638 nm
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