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Abstract: Ultra-short pulse lasers at 1.0 wm waveband have important applications in many fields such as
laser processing, optical precision measurement, biomedicine etc. However, because the Yb-—doped fiber
laser operates in the all-normal dispersion regime, the pulse width of the laser output is usually large.

Because the microfiber could provide anomalous dispersion at 1.0 wm waveband by changing its size, in
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order to achieve ultra-short pulse the microfiber was employed as dispersion compensation device to

compress the Yb-—doped fiber laser pulse. In this work, the diameter and length of taper waist of the

home-made microfiber were 3 wm and 5 cm, respectively. The pulse width of the Yb—doped fiber laser

was 37.6 ps, while it was compressed to be 8.5 ps by the microfiber. These results offer a more simple

and inexpensive method for pulse compression.
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(b) Microscopy image of the taper waist of microfiber

() AT UG HEA SN L 2T T80 A 158 1 37 155 Dl

(c) Scattering evanescent field of the microfiber through injecting

the visible light
&1 e ter
Fig.1 Microfiber

2 XEE

S R R B DL AT OB R A I E 2 fr
N, IO AR NPR 7 s SE R | SO s G
FH O HOCHE , R HO6 RS T AR AR 4 1E (s X e, %
I R ) 6 AR R A (OIM) ¥ 980/1 060 nm % 43 42
FHAS R AH JCRR B 2% A Lol 20:80 MR G 47 11
iR e — i, PR HOGRE & #E A R
) B [ A4 5 AN O . 976 nm O ZR I G4 ad OIM
WA, M—B 70cm @B B ELLT
(Nufern, SM—YDF-HI) #1753, HhBELATHE
975 nm AL A IR N 250 dB/m, AN PU 432 — %
(QWP) Fll—A> 43 Z — it i (HWP) I T3 45 6 1 g
PRAS o 5 nm {177 18 U8 I A (BPF) 18 5 P 52 L 6 i
BER . 2R B ZF o0 HI 1060 BABGET | o6
MK N 5.52 m, il i AR AT =AU OGRS
AT DL IR RG A B BRI B . TEMOG A% 0 i S

T ) 45 Lr BB AN 62T, T Bk ok P 4 S2 56 R
1% 53 T AL (YOKOGAWA AQ6317C) K Il & IOt 2%
Y % B 6% 5 12.5 GHz JGHE #8 #8  (Newport 818—
BB -35F) Fl 16 GHz iy 5& Y & 3% 7~ I #% (Tektronix
DSA71604B) il i Jik #h )57 51 5 451 1% 43 BT 1% (Agilent
E4407B) X [ik o 2 EA TR Sk T A5 380 Jok b S 1
VERAAE , A1 FH i A 98X (Femtochrome FR—103WS)
HEATI

Collimator

/‘ BPF M4 22 /4 6\‘\

OIM > YDF
— — I

S

Pump

Collimator
'

e —

Microfiber

2 BROCEWOL I 5 A B K
Fig.2 Experimental setup of Yb—doped fiber laser

3 LIGER

S5 v O A 8 A IR Y I R AT LSS 3 NPR
Bk s s . & 3 IR T ZE T YR R 360 mW A,
BOGE TARTERE R BIBLIRE, F il IR 19 mW,
Bl 3(a) MIZIRAE T B BIBOEIE Lk R AE | il
HYFEFAR OGS IR S A K 1 .060.5 nm, 47
$i4 3.1 nm,, & 3(b) AAH R A BB IK ol 51 koo ]
FA 26.99 ns , % i F-FEAH T 52 % 37.05MHz,, £l 3(b)
HA B R R T R E N R kel 551, v LUE 2k
S RE G Uk sl A IA B I BB S AR R e . Bl
Jei A A AH S ASCIN 2 e B %) Jok o 58 3 A 37.6 ps, it

=20

Intensity/dBm

1055 1060 1065 1070
Wavelength/nm

(a) %ok

(a) Output spectrum

0803005-3



bk AR

% 84

www.irla.cn

% 47 %

1.6

£-37.05 MHz

1.21

0.8}

Intensity/arb.unit

0.4r

200 -100 0 100 200
Time/ns
(b) Wk 31 4 141 R K v 51
(b) Pulse train, Inset: Pulse train with larger range

1.2

—_
=4
T

o
o

Intensity/arb.unit
o o
L)

e
)
T

=4

*1.00 *50 6 5I0 160
Time/ps
(c) ARG
(c) Autocorrelation trace
[ 3 FEI T BORZS

Fig.3 Dissipative soliton state
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