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Abstract

This article studied 1.5 pum band ultra short pulse erbium-doped fiber self similarity amplifier
based on all fiber structure, and analyzed the self similarity evolution process of pulses during
amplification using erbium-doped gain fibers with normal dispersion. In the experiment, the sig-
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nal light output by the seed source with a repetition frequency of 44 MHz and a pulse width of 797
fs was subjected to a pre amplification stage. The soliton pulse output by the seed source was
formed into a parabolic pulse using a high gain positive dispersion erbium-doped fiber. The
shaped signal light was amplified from 0.43 mW to 60.14 mW using a bidirectional pump method
in the main amplification stage, achieving power amplification in the main amplification stage
with a spectral width of 61.69 nm and a pulse width of 1.82 ps. Finally, it was compressed using a
2.3-meter-long ordinary single-mode fiber (SMF). Ultimately, a high-power self similar ultra short
pulse output was achieved with an average output power of 60.14 mW, a pulse width of 83 fs, and
a peak power of 16.85 kW.
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WEAESR, RIS L = A L m Thae . e ELELAT P 2 1 R Bk RS 2 1 8 e P A2 e 41 e
SR A A2 — 1] [2]0 FEARAAHA) 28 2L kv AR e RO AR ke T A i o Aok 5 2 52 BR £ ) A3, Rk b A
AT, BRI ST, BRI 2R J1[4]. R AN, XK B A AREE R 5N
Bk I aE RE A 0%, H ALK A (26 VE IR, AT DAREAT R R B b R 4E,  3RAR = e
FRKR[5] [6] [7]. DRIE, IR FTRK iR O ARABLRE P s 0T v Th 28 1 A R ok b i HE DA R R 00t 90 S AT LA
e EE M A ME . 2000 4, Ferman 255 YUER, 7E X 2% 18 E AR AL R d) AOHEE BE U 2640, ik
MRS B R R A EON AR, REH S KIIERIEE, iR e S48y . Ltk
FEUE T 6 EARBURK R FBOR BB IR SRR 72 [8] . &80 JLAF PRI K J&, 7E 2010 4, Bulent Oktem % A\ #5 4
T BT - BT OELT O % (soliton-similariton fiber laser). & ¥k SRk ZE B £0 G 4T 1) AR ABL K
K, BRI RKARER N 3.1 nd, JikF 58 4 110 fs Rk HI[9]. 2015 4E, Liu W 28 it — &I T
WEIRK 5 T (V) 3B A 2T E M UBOR 2%, Sl EEE IR 75 MHz, Hth kb & eibxt B 46 % 60 fs, “TFHyh%
fiA 100 W [10]. 2018 4F, ZEiEEE N it T R Kot B AR R 40, TR kst 28 5R % 2
A R G AEE 60 MHz, ki 56 FE 94 fs, HLfkifEe &4 70 nd (B HE kot i [11]. 2020, Graini
L S5 NH WL T 264 E AR A B Rk i AL IR B 22 30 %%, WF90 T S N kb e o S LT Aa s
XoF 77 A PR A PR ke TR I 1) 25 ) Ol SRS B (AR o 224 AR A i S8R I, ke 1 g 2 4 W Wk ik o
FOoR P RIMRTLAR[12]. [FAFE, BUBAVRSEIE T BARBOGLF ORI, 76 KB T Ao 4 vh s Bl B AH
IR, FeZ453 300K 1030 nm.y EEHIZR 40 MHz, “FIThEE 34 W, ksl 98 50 fs, W= 17
MW ] i o 22 ik v 4 H4 [13]
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Figure 1. Experimental structure diagram of ultra short pulse erbium-doped fiber
self-similarity amplifier
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FhFU 2 B AT B A B 9K R AN ISR B E AR ROE RS . R 980 nm [ SO ES LD 1
REEIR, 25 2 A (WDMYRIRIHE 5 E 5 & 0.25 m KIBHAIE a5 6 4F Er80 , M ai%
L EAEN 9.5 um@1550 nm; 27585 I E R I 80 dB/m@1530 nm; F{EFLE NA =0.13; (D =
16 ps/km/nm; A LLELHY B, = —20.26 ps?/km. BRENKE I RRFE AN FCIPC SER S PIA], M= ia4s
FAI B T RIS o 52 i 1o F R 5 B SR AR B 6 2% 1090 Y6 To 4% 90% 1 Y6 BE 7E O IR
iz Py 4k S8R

H AR IS DG ZF TSR 2 R ko TR TR G AN D28 O G e, PRZTBOR 8 13 2 Y6 4P 3 R FH I £
BB DT . FUBCR 8 H 980 nm [ RO S LD2 B BB 2621 i (¥ WDM b AT
AT 2RI, 5 56 5264 WDM #84 ik IR (L) EDF80 B, LfaEatit, DLLseii
YL R kb 0% S L B A 25 R T K N 2.4 m, iy D = —48 ps/km/nm, #2153 B, = 61 pskm.
IHETROR R AU 77 30, 2 BRI P~ 980 nm (1 SR B0 %% LD3. LDA 1 N ZH IR, DhZRik
PIIE S OCA A EA = A Erl10 B4 eer, KRN 09 m, B EAH 6.5 um@1550 nm, A
18 D = —12~-18 ps/km/nm, T LIS B, = 15.3~22.9 ps¥/km. %), K FH B E LT (SMF-28e) 4 T8 5 ik
FEHEATIKTE 46, SR M2 IO I R mp = A 1A 2 4 IR ok A SIS0 ik o 2 1
3. ZREITE
3.1. #MFIRAOHIHIFYE

WA T 1 M E R R B EORRS, AR TR R AN BRDKE S, AW
INEEThE, WEoRE . ERMIRIE NS 35 mW IR 7 Fae i atisikef. 2 44l 7 RmIh %
35 mW BBk i (kv A1 L, BRI 44 MHz. [4] 3 SIS AR BB B B A0
A (% H R RN AR DG HEZR, nf&] 3 Frow, AR 1559.8 nm, Sl B FE 3.89 nm, ik 5 BN 797 fs,
LT Rk b TR DR A2 X it 1 51 2 P 1 ik vk
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Figure 2. Output pulse sequence of mode-locked fiber laser
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Figure 3. Output spectrum of mode-locked fiber laser with a pump power of 35 mW (the illustration
shows the output autocorrelation curve of a mode-locked fiber laser)
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Figure 4. Pulse autocorrelation curve at pump power of 60~90 mW in the preamplifier stage
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Figure 5. Evolution of spectral curve at pre amplification stage pump power of 60~90 mwW
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Figure 6. Autocorrelation parabolic fitting curve for pre amplification stage pump power of 80 mW
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Figure 7. Output power characteristic curve of the preamplifier stage
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Figure 8. Pulse autocorrelation curve at pump power of 450~1400 mW in the main amplifier stage
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Figure 9. Evolution of spectral curve at pump power of 450~1400 mW in the main amplifier stage
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Figure 10. Autocorrelation parabolic fitting curve at main amplified pump power of 1400 mW
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Figure 11. The variation of output power of the main amplifier stage with pump power
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Figure 12. Autocorrelation curve of compressed optical fiber at 2.3 m (blue solid line as the main amplified auto-
correlation curve, red solid line as the compressed autocorrelation curve)
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