5425 1 A
202141 H

Mmoot
Journal of Applied Optics

Vol. 42 No. 1
Jan. 2021

X E 45 5:1002-2082 (2021) 01-0194-06

e 2K 2 um E 38 OE A Ot g

4 T RAR?
(L TR FBiseBe (5 BB SER B, MR N 363105; 2. K HFEH TR
23 [R) 6 H B A [ A b B A TR ST s, S5 MK K FF 130022)
B BNB—HLZAKRBELIDIPELARAS, HEN A AR 2m OB LE LT, TH4i8E T
RBRALSR EAR S EI . A MmN T WIS 6 R R B, A R AR AR R A AT A I Ok AR £
RRENSARBEREFAORN, ETRAEINS KK AT 69 BRI R 7T ik
6848 dB, EARE T BB RS TR KEFEEH R KA S, I, BABFEAL LTS BaS% A M4
xfeBEE, FPERTMERKFESTR T AR, NFGRALERILEST 8.67dB, MKXLER
F BB BR o 0 B ) AL R AT B) A AR T
K429, RO, 2B Sk BERR
o [E 5 25 TN248 XEKFRERE: A DOL. 10.5768/JA0202142.0108001

High SNR multi-wavelength 2 pm actively mode-locked fiber laser
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(1. School of Information Science and Technology, Xiamen University Tan Kah Kee College, Zhangzhou 363105,
China; 2. National and Local Joint Engineering Research Center of Space Optoelectronics Technology,
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Abstract: A multi-wavelength thulium-doped actively mode-locked fiber laser was introduced, in which the
gain medium was a 2 m thulium-doped fiber, and the active mode-locking could be realized by LiNbO;
intensity modulator. An optical filter based on birefringence was added into cavity, the birefringence filter
effect of polarization maintaining fiber was used to filter out the superfluous supermode noise in cavity, and
also the multi-wavelength output could be realized. The mode-locked pulse frequency spectrum signal-to-noise
ratio could reach to 68.48 dB at fundamental frequency, and the maximum number of wavelength channels was
5 in a stable mode-locked state. Furthermore, the polarization independent isolator in cavity was replaced by
polarization dependent isolator, and mode-locked pulse was modulated by digital signal. The optical signal-to-
noise ratio of eye diagram can be increased by 8.67 dB, which indicates that time stability of mode-locked
pulse can be improved effectively.
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Fig.3 Spectra of 2 pm multi-wavelength mode-locking

850 mW, 900 mWAI 1 W, i 7% & P i % 25 A1 61
R TT LLARAS 3, 4, 5 N I A5 T8 B9 A ik ool
e, WE 3(b) ~3(d) fias . Hodr, S im il Hess +
20 dB BB IA R 2 A OB A A I, A B ik e
SERA T ERAy 5 g 25.2 mW, 26.8 mW Fl 28.9 mW.,

m 8 2 B o T4 2 =
Hop e HEZ I, n HAERA TSR, L il
PRl K BE o UK Bl 5 5 0 23R Ay S i s 01 174 5
A5 B, 80 2 T T 2R AT AR A v I I A Sk o
B K 3l 45 45 /Y 98 A% % 260.1 MHz, 35153 T
17 B3 il BB bk b, T 1 4Ca) B o ik oo 1) B Ay
3.85 ns, [k W98 BN 760 ps, X R AT W E 4(d)
FE 7R, A8 471 15 75 BBl A 350 MHz, 23 38 %l 5 kHz,
AR A5 W LN 61.6 dB, 2 B AU ik b B g 3B 17
Yk 22 NIK 315 5 £ 673.2 MHz Fll 2.448 GHz, A
ARAT 44 By F1 160 B 18 7 PR ik o, 4 &1 4(b) A
4(c) i o BUBLIK v (] g 43 31 F B 2] 148.5 ps il
40.8 ps, ¥ BTG UNE 4(e) A1 4(F) fir s . AR
HEJE 43 514 1 GHz #1 3.5 GHz, 43 $E% 4 10 kHz,
AAT I A3 15 W EE 43 591 4 58.7 dB Al 54.3 dB. Bl
5 IURE ik o AR I B T, PN R A M R Y
Wi 1 Jikoof (AR M, S OBk b e - (B B} SO, 5
M LU I

SR ARAT 2 pm 22 P B ik o B R AR
FE P, WE A O (IR . SR, B
HH U A TE 0 B R s P A S A T A
XF R G B R E R B OR T i, I R G Y 5% P A M
PR BRSO S BORB . h T
T BB YR B B (R RRUE P, R S UK Bl A T A —
HAE AT R K AR 2 % 55, [
TER I KA 257 R RN 2.448 Gb/s BT 15



© 198 - IVAEE I o542 4 55 1
0.030 0.020
260.1 MHz 673.2 MHz
0.025
0.015 +
0.020 148.5 ps
. . - -
= =
i i 0.010
,\; 0.015 :‘:‘
é 0.010 %
g0 E 0.010
0.005
ol
0
-20 -10 0 10 20 -3 -2 -1 0 1 2 3
Time/ns Time/ns
(a) 260.1 MHz (b) 673.2 MHz
0.020 0
2.448 GHz 260.1 MHz
0.016 -20
5 0.012 g —40
8 z
= =
£ 'z >61.6 dB
g 0.008 § ol
ki g

0.004
o
-15
Time/ns
(c) 2.448 GHz
0
673.2 MHz
_20 -
£ 40
S
z
z >58.7dB
L _
£ 60 -
_80 -
—100 u
0.2 0.4 0.6 0.8 1.0
Frequency/GHz

(e) 673.2 MHz

|
©
S
T

—-100

70

140 210
Frequency/MHz

(d) 260.1 MHz

280

350

|
[
(=]

T

Intensity/dBm
A
(=]

—80 I

|
(=N
(=]

T

0.5

1.0

>54.3 dB

1.5 2.0 25 3.0

Frequency/GHz
(f) 2.448 GHz

4 TREERTHSHRION 5 5 33 R B9 57

Fig.4 Mode-locked pulse sequence and corresponding frequency spectrum at different repetition rates
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