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Abstract

In order to obtain mode-locked pulse output with tunable central wavelength in fiber lasers, a li-
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near cavity ytterbium doped mode-locked fiber laser was constructed using semiconductor sa-
turable absorption mirrors and Sagnac rings as cavity mirrors, and experimental verification was
conducted. By adjusting the pump power and polarization controller in the Sagnac ring, the max-
imum tuning range output was obtained at a pump power of 140 mW polarization maintaining fi-
ber length of 18 cm. The output center wavelength was continuously tuned from 1032.53 nm to
1043.76 nm, with a tuning range of 11.23 nm. This study can provide a design solution for building
compact tunable lasers.

Keywords

Sagnac Filter, Tunable, Locking Mode, Fiber Laser

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BIBOCABOCSRIE N — M REERDCR, BAELE. SR MERe S ma, Ceinir 2 M
W OGS T AR[L] [2] [3] [4]- Bl el s Aok o b S A i R e, — K B kP ok s 4
AEe 2 IR ARV AEVEMTRE . R TR AR S8 TR OB sk, R AR
A% IR B B LT 0 e S5 RN 73R [5] [6] [7] [8]. LAWY TAE BB e 4T o' 2 K 2 #
FEIE T REF AT 1 Lyot S 28 5 BT WO S8 45 B H 1, IR LBl 1 vy TR B BB ik e 2
[9] [10]. 2023 4Fik 7Kk ERAEFIH B Lyot JEi: &8 - SR nl ARSI 4 & 48 3 T e eF g5 4 IE
O EEBARDRSOE S, 3575 17 M 1020 nm £ 1041 nm R PRETEE D 21 nm BFEEIL 4 [11]. 2023
M Qiu HAE N, 8 A GEF 2546 T AN (SA), RIS 26 2 B 21 (GIMF)-Fi BR 47 4 6 2 BG4 (SIMF),
FEBEEHUFEEOE 28 SZEL T Hb i K 1037.77~1024.83 nm LA IE[12]. LR, J64T Sagnac 3
e AR R SR, MR EE. RS AR E SR A, SR TR R R, T R
& G0 AT YRS RK TG L0 A8 B VG /NS 10, R Sagnac SRR AR S B DG RO RS AT
%, BETHE RO AR BRIk ey P R R S R

ACKs Sagnac FME N ACAF R I BB A, 1 ST AN WS (SESAM)AE 9 BB 3844 e it IF:
PR T G5 BRI HEET Sagnac JEVE AR 1 AT R B BUBLEOR AR [13] [14], SRILT AR ARSI B ik
Mg, BT T Sagnac RV A A 1 S PR 1 ) 38 OB G mARIRES 1 T OB AR IR T LA A R i
BATFPRL, RSCHFEHOT 1 B A TR .

2. LN RERIRIE

B&T Sagnac JEI A I TR IS IS A BB OB A I S0 g5 i A ] 1 FoR . BORE NERTE RS 45
— G RN T ATIAR] 850 mW. i H H LK 976 nm [0 & (Laser Diode, LD)5—4
980/1030 nm {13 43 & H %% (Wavelength Division Multiplexer, WDM)#HZ 2, %f—BCK 4 0.3 m 1825
ZF(nLIGHT Yb-1200-4/125) 117 %23 . H4id —Mi#iks PC1 (Polarization Controller, PC)FH & i 1 i A 1)
PR n] A B0 S B, SRS 20 Sagnac P4t . Sagnac FRAMNES 2 BT 01 ¥/ F I8 2 31 8
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Figure 1. Laser experimental setup diagram
1 HAHRLRREE

M55 eHE N Sganac M IfdIE PMF B, (556280 AN &6, HA— N E IR EE 1
PR AT, NS BRAW G A 18 il 7 ) AT AR S, AEE RA PMF SREGAIIS 5l 2 (8] 2 477
Pt 2, Frilet SEOX PR OGAE Sganac FRHnt [ AL 42 72 A — AN A 22 [15]

2nLAn
= 1)
EARQ)F, An g PMF SREAMEGh 2 [ (3T 5 %22, 23t An =5x 10°%. L %/x PMF IKE, At
FEAZPE TR A AE I TAR K, fES2i A4 = 1030 nm. 4B TEHHE & e & KT At . Saganc
JEW AR INIE S R IA K[ 16]:

Agp

T =sin?@cos? @ 2

07y Saganc M H miRIE I # IR AR, Ap NFRINEIHIERIRIE A b A i PRI 4k 2 [8]7= A (R A
P . THE IS AHARIE S g I K (] P A [17]:

T ANL

AL ©)

MA@ TLAE H, S PMF [ An DL L, BPaf el Kid i . A Matlab %1% Sagnac 3R iE47
¥, Ff v g 2 B

—— 1/3mn

o — 1/2m

1.0 ——3/4n
0.8F

Transmission(dBm)
(=}
(=}

0.2

0- 0 1 1 1
1025 1030 1035 1040 1045 1050 1055

Wavelength(nm)

Figure 2. Effect of rotation angle on transmission spectrum
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Figure 3. Spectral diagram
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Figure 4. Oscilloscope trajectory diagram
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Figure 5. Pulse autocorrelation trajectory diagram
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Figure 6. Tuned mode-locked spectrum at 90 mW pump
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Figure 7. Output spectra under different pump powers
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Figure 8. Changes in output power and pump power
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Figure 9. Spectral stability graph within 1 hour
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Figure 10. Different pump powers and tuning ranges
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Figure 11. Tunable spectrum at a pump power of 140 mW
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Figure 12. Changes in center wavelength and output power
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Figure 13. Tunable spectrum output at 18 cm PMF
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Figure 14. Tunable spectrum output at 16 cm PMF
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