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Abstract: Tunable single-frequency fiber lasers (TSFFLs) possess the characteristics of wide tuning range, high
optical signal-to-noise ratio (OSNR), narrow linewidth, low noise, and excellent compatibility. They also have
attracted extensive attention from researchers at home and abroad because of their important application value in
the spectroscopy, optical detection, optical sensing, fiber communication and so on. In this paper, the tuning and
longitudinal-mode selection key techniques of TSFFLs were introduced briefly. The TSFFLs with different
wavelengths of 1.0 um, 1.5 pm, 2.0 pm, and mid-infrared were summarized and their research status at home and
abroad was reviewed. The results obtained in tuning range, laser linewidth, OSNR, power scaling, flatness of
output power, and other output performances were also shown. In addition, combined with our new progress, the

recent development of TSFFLs based on compound cavity structure was introduced. Furthermore, the future
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development trend of TSFFLs was also forecasted.

Key words: tunable; single-frequency;
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Fig.1 Experimental setup of the Yb*'-doped fiber laser with a loop

mirror filter!!
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Fig.2 Experimental setup of the DBR single-frequency fiber laser"

SAE AT DBR S5 A LRIEJE R 1.0 pm 7 BT 34
(LR E TP RARE Ol LB U A /0t s 4 N N 2N
24T E S M AN T 3, OGR4 1 1 2 21 1]
RERA . H UL 1.0 pm P BT IR RBOEA RO RS
ZRM T TAEAT RS M IE I s 2 5 25,
B IR AN A T 2 WO — SRS, 0T A A 21
BT A A R . A, ES BT [, A
U 2 45 A1 BUCRAT T A S8R 3 4 AR AR, 1T HL
i BT A A BRI DS R DL N A FE

FUR, PP I U2 5 T SO 2T OB FR X i

22]

B B AR TR AR (SA)L SEET Mg
. EAE BRI A L RIS . RO E B A
S 1 S B B ST A GE o 2012 4F, TE AR R
2 Yin 5 ANUSR IR T AR B YO O L (1) Sagnac
T8 I 2 N T 0 R A BRI M A, BRAS T R
JLFE 1027~1087 nm, MK 2 mW , JEfEHE KT 50 dB.
iy TR ) 3 dB LI SO . PR LR
FI 2017 446, Z2U0CR AR YO R er 1y L 2F v]
PHUE RS . EORE AN U AR MM B UR AR A
JEEEEF, U Lu 25 P90 Ma %6 AP 78 K R
1030~1090 nm N 537l 3545 T4k 5% 8.8. 8.7 kHz, T
20, 18.5 mW [ BASTOGE H o 1 76 S8 PR R Y
ST AL RO, SR B WA 3 iR, SR
HH TSR L, EHRFER K, SEHOLHR

LD

YDF3 sl
- C3 e WDM Pumped
— N ~( >, YDFI
- "'1 CIR ‘ 3
y N E3 FOTF
F Computer
( E2 \:2 P
: ‘ /m
YDF2 El '

3 IR EARE YO ORLREOL R Y SL gk B Y
Fig.3 Experimental setup of the tunable single-frequency Yb**-doped

fiber laser™
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Fig.4 (a) Experimental setup of the tunable single-frequency fiber laser; (b) Average output power at different wavelengths!®!
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Tab.1 Research results of tunable single-frequency fiber lasers in 1.0 pm band

Year System structure Tuning range/nm Power/mW Reference
2015 DBR cavity; Tunable fiber grating 1063.3-1065.7 32 [21]
2016 DBR cavity; Tunable fiber grating 1064.4-1064.6 30 [22]
2017 DBR cavity; SOA 977.856-977.985 230 [23]
2012 Annular cavity; Sagnac loop 1027-1087 2 [11]
2017 Compound cavity; Sagnac loop 1030-1090 20 [24]
2019 Compound cavity; Tunable bandpass filter 1030-1090 18.5 [25]
2018 Compound cavity; FRRF 1023-1107 [26]
2011 Passive multiple-ring cavity 1020-1080 100 [27]
2020 Annular cavity; Tunable filter 1030-1085 1.09 [28]
2021 Tunable filter; Compound cavity 1020-1090 [29]
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Fig.6 Tunable single-frequency fiber linear-cavity laser®®
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Fig.7 Experimental setup of the tunable single-frequency fiber laser'*”
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Fig.8 Experimental setup of the ring-cavity tunable single-frequency

fiber laser*"
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Tab.2 Research results of tunable single-frequency fiber lasers in 1.5 pm band

Year System structure Tuning range/nm Power/mW Reference
2001 Tunable filter; SA 1522-1562 - [36]
2007 Passive three ring cavity; Tunable filter 1481-1521 2.3 [37]
2012 Ring cavity; SA 1496-1507 [38]
2016 F-P cavity filter; SA 1527-1563 - [39]
2021 Self injection locking; FBG 1550.28-1560.40 5 [40]
2018 Cascaded fiber; Tunable filter 1522-1563 [41]
2020 Composite cavity; Chirped fiber grating 1535-1565 - [42]
2017 Unpumped fiber SA 1525.0-1574.0 1.6 [43]
2012 Graphene SA 1547.88-1559.88 [45]
2020 Single wall carbon nanotube SA 1525-1561 [46]
2018 Silicon-micro-ring-resonator 1530-1570 [47]
2021 Composite cavity; F-P tunable filter 1535.50-1612.19 [48]

20220119-6



s Gk A2

% 64

www.irla.cn % 51 %

R UR B, 1.5 pm i BRI OE SO A — H
323 [ A SMIF A F )2 R

3 2.0 pm R EZ RIS BRATOE AT L 2.

HTiT, 2.0 pm % B T ATDE LR Ot # 220
M1 Tm’ 8 Tm™ /Ho® L 48 45V Ry 1 25 40 i, 1% 0
BEAR T AR 22 40 B, AR 224k 2 S RN 7K B W i
Wi D e KA b B 11U, AR B2 B Ok TR AP K
AR IERC DL (R T SEATA FAR R IZ MR

Z BRF I AR B Z , 2.0 pwm U BT R
BABOCLF OGRS IR AL B . 2013 4F, 2B IR
41 He % NM R AR5 T’ JCLF IR IE I 2544,
AN S F RO b, KA T R e
1949.55~1951.23 nm, £k 5% 7 kHz. TJ*R 200 mW ) 5L
SISO, R 22 BR TRt . g
WE 9 FizR . 2017 48, WiiT K 2% Yin 55 AP R I #
AE R A A F-P AL R OG LT U Il 25 (0 BRI s 4 4, 3k
57 JH57E BBl 1920~2020 nm., T3 40 mW ., 4t R
BV HH Y BAREOE B . 2020 4, PEALAZE R BIFSE
B% Tao 2 A% 3% F Tm®>/Ho* 3k 48 % 2F F1 o] i 3% F-
P UE U A% 00 RO B 45 4L, AR AR T R B E [ 1 840~
1 900 nm. £k %i 0.05 nm Y FLIT O o 5 AT
IRBTZE AR AT S AR L, FER I B — 2 (HoR A SA S,
298 W Y AR, FLIE o s i o) ST SR

6.8 cm  Adjustable

saturable FBG
Laser
output

absorber fiber

14.5 cm 5
pumped fiber

K9 18 T’ FHOGLT OGRS LI 3
Fig.9 Experimental setup of the Tm’-doped single-frequency fiber
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Tab.3 Research results of tunable single-frequency fiber lasers in 2.0 pm band

Year System structure Tuning range/nm Power/mW Reference
2013 FBG; SA 1949.55-1951.23 0.200 [43]
2017 Ultra narrow filter; F-P cavity filter 1920-2 020 40 [57]
2020 F-P cavity filter; SA 1 840-1 900 - [53]
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