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Abstract

Output of h-shaped pulses is realized in a mode-locked Thulium-doped fiber ring laser with the
nonlinear polarization rotation technique, simultaneously, a simulation is carried out for the ex-
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periment. In consideration of accumulated impact of the third order dispersion, the h-shaped
pulses are generated by computation, consistent with the experimental results. It is found then,
the third order dispersion boosts the forming of the h-shaped pulses.
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1. 518

B BOCEE TARE 2 pm NI 224 () TR ZLAMBBE, FUR S B & A AN R AU A — A s /K RS
I AELL AT G, RERERI . AR 25 U N 2 B 2 pm DL Rz 21 40 BB FH 4
BWAKY K, SR EOEE OO E N AN FUR 1] [2] [3] [4]. BFFERBLER T 43901 2 A [5], Bt
TRk LE AN [R] 38 28 1R AR AN 2% A T R I =F B R AR I3 B, ko2 (B AE ELAE R AT 75 2]
R ke 51, WAl RS [6], INFM[7], WEINF, FEHET[8] [9] [10] [11], RS fkphas. H
o, FERCINT AR LR (DSR) Bk vb 2 A= THERU R S8, N SMRE R ACH#e, TR RAs e A PP ik ihdan i
bkt BE AR AR SN BRI, DRI AE R B A A5 0 T 52 3192 R0

Bk 7Tk, B ICEA R LE RO I IS h BU[12] [13], BYBAEL[14], A FRE[15]5E XS FR K
Mo h B T AR TR G5 84 AT S A R 22 BRE AN T3, AR R ZH00 e Trb 2=/ ME FANA
R BB G ARR ™ AEAN R K w8 S A kv, A5 P — R B AR & R [R5 1K e ik, X AS45 28 498 2 8% T JRR 0L
FEIXFPIEOL T h Bk ) S 6 -0 07 T 0 58 B 5] J)[15]. 2018 4F, %9 55 N A JEZR 1t fdR
EF (NPRYBABL A2 1) h BRI E AR5 S, BOKJE H TR BEOCL 0L [16]; 2018 45, BARTEE A
AR HOG 38 R F ARG 4T PR TR 8 (NOL M) AR A5 B Bk b4 2 5 8] S L+ 31 L AR i 2
h Rk ph[13]; 2019 4F, A TR LR ORI T 85 (NALM) B AR 1 R AE B L LT O 2% B B X 7=
AT h BUBKR[L7]. A4, HYIRSFMERSEANEET NALM [ “9” RIS Lot st =4 T S5
e h A, kb O T ThE 282 mW,  REEIAR] 1.23 W [18]. FATAIL h B KA AGLE 2 um
BB, PrAR TR ARG, ATRERI R R h Bk R AR TR AR E ARG AR A BOR &
BRI R A . B4R h Bk b5 DSR AR TR KRR S8R G 1% B2 ASHH IR, E BT TR [R] AR T B g
TE DB RS AN R AR 532 Tk i T G2 (0 435 5 kT O LERAR ), (H h B kv B B
ARUE,  HAET h BB e A BIE A KTE R . —PrA] BE 0 J5L DR 2 AR IR I A 1 2 AR A 3 B0 40 WA
BROSE,  SRTIT8 J3Vee  E f) 2050E FR  BRM LA A TR R RE[12] o A SCHE SIEBR T 7 A 1 D7 e ik AT e Lk
M, IEEBEOC ORI E R 3AT TR0 R, R =R RO (2 h BBk P TR R
2. %

LIS FEEE A NPR BUBAE Ao s seae s B an P 1 fos, o, PiAMmARIE S 2% (PC1 A1 PC2)A1—
AR AH 2K B B8 25 (PS-1SO) FL [RI 4 BUBOL 23 I AR . OGSt BN — 4R 8 m KA Z B30
#f TDF (Thulium-Doped Fiber, SM-TDF-10P/130-HE, Nufern), T{E#K A 1900~2100 nm, £F:5#{lE L
1290150, FEWE/NT 15 dB/km, LFEEEN 10 pm, WAZEEZAN 130 m, AEXT 793 nm Rl
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THERE 2%

Z%0N 3.00 dB/m, 7E 2060 nm Ak Bt R $N—0.084 ps?/m [19]. B N FHLAELT N 117 m bk S
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Figure 1. Schematic diagram of a NPR mode-locked TDF laser
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Figure 2. (a) Single pulse trace; (b) Laser output spectrum; (c) Radio-frequency spectrum
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Figure 3. () Simulated square pulse trace and (b) Asymmetric pulses at Eq,; = 1 nJ with a third-order dispersion of 0.2 ps®/m
and (c) of 0.1 ps®/m, respectively, based ona NPR mode-locked TDF laser
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Figure 4. (a) Simulated square pulse trace and (b) Asymmetric pulses at Eq = 1 nJ with a third-order dispersion of 0.2 ps*/m
and (c) of 0.1 ps*/m, respectively, based ona NPR mode-locked TDF laser
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