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Abstract A new-style single mode output tunable erbium-doped fiber ring laser employing advanced two-stage
integrated acousto-optic tunable filter (IAOTF) is presented. It has simple structure and can be tuned conveniently,
widely and rapidly by changing the acoustic frequency. Considering the conversion efficiency of this JAOTF and
neglecting amplified spontaneous emission (ASE) and excited-state absorption (ESA), the characteristics of the
laser such as line width, output power, slope efficiency, and threshold power are discussed. When pumping power
is 100 mW and radio frequency (RF) is 175 MHz, the center wavelength of the laser is 1550 nm, output power peak
is about 6. 34 mW, slope efficiency is 7. 19%, and output peak with a full width at half maximum (FWMH) of
0.1 nm is obtained, the tuned peak gap is about 0.88 nm when changed the acoustic frequency by 0.1 MHz.
Because the tunable range of the IAOTF is wide (about 180 nm when acoustic frequency changes in 20 MHz), the
tunable range of the laser is only decided by the gain bandwidth of the erbium-doped fiber.
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Fig.1 Configuration of two-stage IAOTF

AL T REERCEF LA E B SR, B
P BB B2 7 O 1T 1R I B 3% R S A M R TR
MR, XHBRILA—AERS, R HEESE
., YUWAC BAH, o 5mmEHKF (A,B) +
5mm SH (IE5X M 2%, 08 & R 46.3 pm) + 3 B
HBUNE,F) +KHES (G +5 mm S B CEZ
£, 18 B #53. 8 pm)+0. 5 mm (C,D) B FH K,
BRERS mm, KPP KAERES G EAELEEXH
BERRM ,AHEEES NS ISR RS
WA . FEXIRHAES LM HES, T U#MA
WPAT PR AR RE W, FLREMREE
L, DA WML &KL TM 256 R
TE 8, A fE#E
T AN R R X R R R

A=Alng —nm|= A4+ An, (D
e an HEFHWRITHEE A =o/f HABRTHE
HBEEK A AFREBREK 2. =TE, TM) &
AR S E, (DAE

l=%-An, )

A g P R T R V. R — B 1, BT LA R B 2% 1 0
B R AR T A RE BB ER f. FPF 0T 5
K An,

¥ C,D Wi I CEF 5, o R A R 4% 2 1
FOYUASMNAREA ESESBER(TEHE
B, TM ) , #FAREHRBH A TEE, BT
FECHE AR, W 2 AH A VT AL 4% 14 19 TE 5% e R
TM #, Z it R iR i 48 TM B R, TE £, B
HAREBRX, TE SRR TM £, 8 B O,
SER IR B LR RAE T B R AR (TM D% i .
2.2 RiEHH
2.2.1 B#HE

KPR B F 75 R IR B AR VE A LA
F A YA B 2 75 6 W 8 3 0 B A% R B, LR
B FRHE AT LA SRR AR O UB B AR AR . B
FOY 2 75 6 T 1R 9 IR A OB O R R OR o, 4
25 AU TR AR OGO v IR I R A
B REH o MR AL R

il fr+ (58)']
[+ ()]
AV = j—%AA - %{-{, @

o =0 = (3




TH B # % RTHUFAEBGEF 0T RE IR NI EBE RS BouH 879

(57— 02 ) @ R B8 L = /2.

W R E &, B AB=0/F,0o=1, 3 &K
1B, Q0 SR B A B8 AH L UG B & 1,0 T B, T 3X B
WH KB PIREBOLEFE T BB E U
T % ¥.L; = 25mm,V, = 3752 m/s, n;g =
2.2125,n1y = 2.1383, B W B EFHEWE 2 fr
~,—3 dB# % 40,71 nm,

0
-10
-20
-30
-40
-50
-60

L

1540 1550 1560 1570
Wavelength /nm

Conversion efficiency /dB

B 2 PR RBOGE R IS8 B At e R ()

Fig. 2 Conversion efficiency of the two-stage
TAOTF (theory)
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