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B H Ot 4 3 % # (erbium-doped fiber lasers.,
EDFLs) ZE 64 B 17 5 12 18 DL ¥ M%7 Wik
SrEHAEAFEENA B, 2N FHELZHK
EDFL X% B % i 7] 8 Y. & Bragg Yt #} (fiber Bragg
gratings, FBGs ) 1 4 I 1 1 i 4% 4, LA [F] 0f 3K 18 JEHF
MR LT B E, R FBGC BRE H
PR 3540 B A 56 B 2R B TR AR, O K TR O T A A
DA s EDF 383 5, LHAE L B . 2002 4, B AT
7 L W B FBG IR TEHE & BT K EDFL &, %
AT —MAEARAXNBEMFHHENERNBEHR
S0 R RS AL R H LR T —
B L Be B I K AT I AT 5% EDFL” , i f AR &S
ZAEER, TRT RN REREKZEBFXT
e, ] I, 1] R 3o el e 285 48 48 o B 4 VA9 AT 3k AT AR
Ryttt AR T RERREER . HE, 7 30RK(7]
o, KBS BE R KT 2 40 e R i R B e S B
A EHR ARG R, T X R AR TS wmahE
BOEMR A, 2R BRIK.

AR -MFURETRMBEKDRTE.
RATHEH 3 dB L HE & 35 (0C) BB b4 SR 6%
(fiber loop mirror, FLM) H1 48 A — Y6 1 B {m I $6 il 2%

(PC), /¥ PC,FLM R R 3% 5 90% Z [A] &
4k ;¥ FLM AfE L BUR & EDFL A LR 6R,
FHAM,EDFL KM RBSEHEE D PC EH 57
T, B K WA X (A fE FLM & 5 3R R 82 1k F
A b I K RS X (6] B FLM R 51 %6 8898 48 1k &9
M, RABE —FEE NG SHEESR FRE
HWENBRHFE,FATTRIE. ZFREEAH
ARVHE B, 8 S TR A A R X RIS WO RS AR 4B
HERRBFE REMERL.

2. M TR RERHE

B 1R LEBEREK EDFL Mg - E & . FLM
43315 FBG, # FBG, WAL H EME N R LT
F-PRE, MOLIRB K A, 70 A, B FBG, 1 FBG, 4
OB K ERE, 28K 1573.9 nm #1 1598.2 nm, W
FBG BYR SR W2 75% ;FLM 1 —B4& L 3 dB BY
OC IR, KA T — 1 X4 & PC; 1480 nm ¥ F
ARHE AN E T 4 E ARG % (WDM) 4 EDF,
1 EDF, #4128 , 13 W K 5 thZ KR 250 mW;
EDF, f1 EDF, ¥ b 474 28 EDF, EFLE X 0.19,
A IFIE KN 955 nm, 7F 1532 nm AL BRI B BN 7.2
dB/m.EDFL H g A T A4 T 4 X6 H oC, H
43 6 He AR A I T R 4R IE 3 O 0 B 1 % 1 B R
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BUPH 35 5 MR B 1R, SR O 25 iR B R R
BECEREBOL A, (A MBERFER 2,(3) 4
R ETH) ASE BT #5158 84 38 25 B 38 3 3 25 7 R38O0
REZ B AF , AT R EDF, B HARZ, T XM EDF,
B R A i 28 4k (S Bt EDF 89 B $ 1 % 00 3% 0 )
57 A A T 26 R R T 98 K DR B 3K 3 25 4 A
¥ R AREAE R, & B @ EDFL 7= A4 8 DU K Wi
BTN EERE. X, EdEs PC KRAE, W
%t EDFL B SR A FrtEdE 1738 M@ I8 PC
RE MBI X EDFL B XUk A& #E 47 A 4, T U0 e 4
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3. R AR5

LU Xt st OC B 4 6 Lk \EDF, # EDF,
MK BR8] R BR BT T 1K, 2 OoC W 43
Yk % 70:30( B 1).EDF, 1 EDF, K& 43N
100 m F1 48 m A, EDFL £ 31 H $ 2 i9 SUR K W&
&N THH PCRAES FLM 5 RFHE R W ) €
BXR, RN FIM W R S EEHHET T LR

F.E2AHTIAY PC M FLM K I 5T 4 5 b &
K(E 2(a)) B/ (E 2(b)) R H R 5%, o1 B ]
I, FLM R K FIfR /MR 2453 540 90% F1 3% , B
B FIM RERESFERAINXABERERNBRG S
#,3X R PC 5 A B 3R 3N FE K 2 E 3
AR5 A BT, AR T 45 4 th 1A b R BE T B PC B
AW RIRM X FLM RS s H . KRG RER
B, FLM B S5t 3R vl 3 I8 55 PC #E 3% 1 90% Z [H]
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4 # 56 %

EDFL # Wi X R EE R @ A% PC RS
HATEH L% PC M FLM & 5 R Ar, R KX
] B /D , T 2498 % PC {8 FLM R 5 ZR /et , X
RXEEREGLA A3AHT AR FIM REET
EDFL {4 H h R B E i R A |7
RO FARFE FLM R§H%, B A, ZE#HE 2, M
A, BB A, BRI HIE YT R (B AE—
FEE ZBRAF &, FTP 1 STP) R R, M T 45 HH A A B4
WX FE(FTP & STP 2 %); X4 FIM & F R KR
R 90% i}, 1@ 3 (c) fi,FTP 1 STP 8]/, 451 K
108 mW 135 mW, XU X WL/, K 73 mW; B
FLM W R 54 2 % /Iy, FTP 71 STP 3% X, {H FTP Lt
STP 3 4342, AT 48 458 W8 X (6] B FLM R 5 £ 1
WM. % FLM R 5 /N F 30% Bf , FTP, STP
IEMHIEXE BN TRUEBHE X
FTP,STP K& F W %2 X 7] 4 514 240 mW, 113 mW
127 mW, XN FIM RS EK 17% (WE 3(a)), &
W/ FLM R 553, 324053 U5 58 K 4 H oh R i B
i, FTP G2k 3t ,(H ¥ 8 3 BT 2 8Ly FTP F1 STP B
FLM 2 5 3R i) B @ A5 (L # 8 , ] LA UK, XA FTP
M STP RENBXEKAFHELEEERNME.
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B K Z AR R E 3, FLM R 5T 2 X 90% B
) FTP 2 108 mW, i FLM X 8 %% 17 % B i STP
%113 mW, B84, 475 108 mW F1 113 mW ZEEE
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A, F)U0# MG iz R h R BE T KT 13 mW(KF
FLM 5T 3K 17% B #) STP), & KR ¥ FLM I R
SRR ETE 90% M 17% Z B3, W 47 PC A8
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Bls iR PCfH FLM 2E 3 O FU M /D T 5 R 2 (1) A 4k e

EDFL & B M AP I i TR 45 R (g BT & 0 200

mW; 875 b Hd 3R R FLM RS R 3508 90% 3% . HE& o, ¢
e 3R RS EHF YR 50%)

FLM B K FIB /DR ST RN AT PC, KR BB L BN
RETHRMBEK R, KXY FLM R 532N 3%, K
WAL R STP X T 250 mW.

BHaMBES WERERY EHBRE « THE
RS FaBEE BHRETES () WRT, S
HNEBEZEBE b M, RERS b MBS d Me
(a) X R ¥R % B2 FIAH R, (B b M d M PC
REARFTEA a(e) M c B PCRZE, B FLM R 5
EAR MNTTRBETLAETFRERES b EBS d5e
(a)BBSTN B A, F1 A, S HHIRBAHE, B
ol o Se BIMA, WIRHIIEMF.BE c B2,
WU REERTHRIBPHARE.

4. % i

RATEMERT 3 dB XA oC HALK FLM
i A PC, 3B T X FLM R 5 % H A 3, L B W
8,77 PC W] i FLM R 51 7 3% B 90% Z 8] %%
o X RA T E RS R FLM FE L BB
K& ME I EDFL AR, R 1% EDFL fr &
AN ARE S FLM B R 5T 34 56, Wit & i A
TWPCEBMT MBS HENFRER,FE, B
SRR FIM R R E L BB AU ER L, R
FAXMEREAmARE, RMNEBEH T —FHRELER
BEHEAR FEKAEYRMATE, FHTTE
KRUGIF, SRR, YA PC i FIM EH B AR
RSB Z BIAEE, X FAF AT FLM B AR
i FTP Al/NF FIM B/ R 51 i) STP 2 [
MERECHERIIR, Wl THANBENHTE
LHBEERNHEEY®R, BXFd PCEH MBS
THRMP KBRS PC IR E L L.
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Bistability-mapping of L-band dual-wavelength erbium-doped
fiber laser based on fiber loop mirror”
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. Abstract

A technique for controlling and mapping the optical bistability of an L-band dual-wavelength erbium-doped fiber laser
(EDFL) with cascaded linearly coupled cavities was presented and demonstrated in this paper. By using a fiber loop mirror
(FLM) with a polarization controller (PC) in the loop as the common mirror of the laser, we found that the bistability of the laser
may be efficiently controlled by adjusting the reflectivity of the FLM which is determined by the PC state. Morcover, the
bistability varies monotonically with the reflectivity of the FLM. By making use of this property, the two stable states and the two
potential lasing wavelengths of the laser may be respectively mapped and switched with respect to each other by adjusting the PC
for any fixed pump powers, as long as the pump power lies between the first turning point of the bistability for the maximum

reflectivity of the FLM and the second turning point of the bistability for the minimum reflectivity of it.

Keywords: erbium-doped fiber laser (EDFL), fiber loop mirror (FLM), polarization controller (PC), optical bistability
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