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Abstract: Based on the Nonlinear Schrodinger Equation(NLSE), the theoretical model of psssively mode-
locked Er**—doped fluorid fiber laser using a saturable absorber was set up, by which the mechanism of
generating mid-infrared ultrashort pulse in the fiber laser was investigated. The numerical simulation

focused on the evolution process of the mid-infrared ultrashort pulse in fluorine fiber laser. The impact
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of the Er**: fluorine gain fiber length and the saturable absorber unsaturated loss on the generation of

mode-locked pulse was analyzed in detail, and the reasonable parameter range was determined. It is

found that for a given set of small-signal gain, unsaturated loss, and net intracavity dispersion, the stable

mode-locked pulses are achieved by tuning the Er’*: fluorine gain fiber length within a certain range.

With increasing the Er**: fluorine gain fiber length, the output pulse duration decreased gradually, while

the increase of the spectrum width (FWHM) and the peak power are observed. Meanwhile, for a given

set of Er**: fluorine gain fiber length, net intracavity dispersion and small-signal gain, the stable mode-

locked pulses are also obtained by adjusting the saturable absorber unsaturated loss within a certain range.

With the increase of the saturable absorber unsaturated loss, the output pulse duration decreases gradually,

however spectral width broadens and then narrows, and peak power increases gradually.

Key words: fiber laser; ultrashort pulse;

0 5]

JCEF O AR B i G HR B A R R
P TR R AR BUNGE M R R DA KRS
AEA AR OL AL, I AR B [ N MO % T
A5 R 02 2T AR e ok B R R 1 i
AR 28 1 ik T8 Ol B0 22 RAD S 40 1T A 4 72 22 A9
o 3~5 um "PELLAMNE B 55 T A R AT R I
g, PRA KA F7E 3 wm BT AT AR 5 A W Y0 | 3 wm
e bk b TR ARG T R 3 wm BOEFAR T B
FRVEH 4 TR T 2~5 wm 204 i B a] 1o 1 T80
TR OGN EE AR AF 7R E By GE{E A A
PRIGEZLN Y, PN ROt T LU ok
ARUCR AL I 7= A2 190, 7= A o 21 AN 3 B33 1) BT IR
TGRS LA X BT, IR IR 7 45 = RO T IR
8, W sh B ErmAL Y A OL R R ar
PR el T QUIKTB D R N R o (U SO S RS P S R AW
A bk o T B OY 2 U T AR KRR R N Ak
22 35 A TP 21 A R K AR 9 O TR T R T,
AEEPLE 2 pm P 0 FANETF 3 wm P21 bh
R T K o ) D S AR E D T2 pm P BT AL AN
FE K o R B A T A SORLFORAS, AR AR
T2 it B Ak Jy miss H o B #am B
A DSOS 4B £F 25 ¥ 6 47 o4 0 3 wm BB AL
AR R Bk o B AT E A TR ALY (ZiF,-BaF, -
LaF,—AlF;—NaF , ZBLAN) G £F HOG 2% , 32 B4 4 sh 4
B4 EC ALY G AR HOG 2R TR B 2 Bl Ho—Pr L
BRERAYOCABOLAY, HETRAYOCA RO+

T

mid-infrared;

fluorine fiber

TR ROGET RS [0 45 G 4L . 2014 4, Hu S IA
A InAs 1= g AT 6 70 05 AT A B A A 113 Jk nfr v 8 30
1 2860 nm , K #h 55 E 6 ps(FWHM) , IE {3 5 465 W ,
HA 24.8 MHz, X2 HATHRIE 3 wm 3 B 78 19 ik
Bi o Hu %8 ASCT 3 wm 2040 A K ol (0 IF 58 00
PEAT I N R,k — 2B e N T LR
ik 58 A R SR B A Bk b i o FATSE T3 pm
e BB T AT AR AV Bl 5 B 42 Er iAW e £F
WG 7 AR b £ Al Rk b 38 7 T A 0F 5 3k i
A HE

o R AE & M BE 2 7% 7 2 (nonlinear
Schrodinger equation, NLSE) # 7. T H 41 4N 5 Jik i
542 50 O OB AL W G 21 WOE A% v 7 AR 1 BRIS AR A
I AT T B LA S B Y 1 v 208 R bk v
T8 HE T AT 4 R R B S B2 B+ SR AL W) 6 21
Jeas AL R, ST T8 Ef AL oter
FEE | TR R SO AS AR X 2O A O
A R ZL A0 T B R

1 gAY

e Bk wh e 42 Bt a4k WOt £F b i A% el
NLSE #fi1,

%j%g(tm(z,r>+ile<z,t>|2A<z,r>—

g
é&EﬂWJ) 1)
KAz, )N IRIE ; B, 64 e il &
B,y G AEL M 280 (0 B 25 BB

§(=g(Ense) (1475 2 | (@)

11360042



oGk T

% 11

www.irla.cn
—

5% 45

ﬁ*ﬂﬁi%vAMﬁﬁéﬁﬁw%%ﬁw%ﬁ
8

% o g(Epul%)y‘j H

Eyo)=—280 3
g( pulse) 1+Epu1$/Esa. ( )

K2 B ABKIPRESR ; Eo HIRAAER ; g0 WM

ﬁﬁ%ﬁ@;gﬁ%i,ﬁ*ﬂﬁ§%%ﬁéﬂ
1z 14

5, oy AAE SR B BT R, T, S A DG S N
T, 0, I AMCHAR A ERIT # A, P, A AL TR
a, WL P AR TR v, 9 Z A

Epie= J lA(z, 0)lPdt 4)

S T B Y2 o i — RO T, 5B
S T

SR e 6 CHE 3R 24 95 7 s 1 6
s T BB

. 2
%i,f)z_;f Bgm.ngg?A(z 1) (5)

U 2 Boane AVEMHE G (ORGP @)
PR — o 0 D5 325 5 R R K s 0T R R

1 [ A=
Tha=€Xp 5 ( T;\“

AL WA (SA) B8 325 5 T s A

l
(1+P/Py) )

2 1 SR RO 0 R A AR E 5 P, Ok W )
2R Py AT FN WG ST (AR ) 1L AN T 38 A 3 Rl A A
WS R 5 s B 38 B AR 4 6 41 B0 6 2% v mT At A
W AT AR S A RT3 R AT LA S M) T A R A 1A 1) 3 S
R TS WA IR ik BT LA AT LAAF T AT 4 R A A
(OFNGURIE PR Rt QUUENEA o I Ko R T gl N
J5 4% 90710 7 A%, 10%AE M H i

2 HERMERSHSN

BT UL BAE R RS A B A S T
A YRR ISR Bl S B 4B Er AL Yt £ Ok B8
7 A AT A Ik b R AT B AL, BB Er R
AR 348 25 56 27K 8 A AT R R oA A S R 4t AR T
SR IE Er Ao 6 4R O #8 h = A v 40 Ah AR
ok i S

2m

(6)

Tsp=1-

A7) ey Fik v R A ok e (L D) R AR R 102 W
B Er ALY £ P i AR AT 5 R R 8L n=0.85x
10 esu (1 esu=1 m¥NH™ 0] LIS B E Lk R 5 y=
0.003 W'-m™', " AR EN B,=-0.086 ps’/m
(2 800 nm)" 34 254 58 AA=100 nm, /L M fE B E, =
0.45nJ ; JEIEUE L 45 A =5 57 pR AL m=5, AA=100nm, R}
8 200nm; AR ISUAR IR AID) 2 Po= 150W,
FAYICET OGRS LR N4 Te R FE R 20% .,
2.1 13 Er*& 4L Wi 25 i £ 4K BE X 148 Bk i A9 22 i

SRR E ME T 35 R g0=0.6 m™ AN AN
RE 1,=0.7, 5 G 0 R 0.80 ps? I, 248 Er* i
e 62K BE Sy 3.5~4.5 m B ] LS 5] H2 1 i 4
fik i, 2448 Er ALY OLEF K R 4.3 m I, Er
P £ 6% v s A v 21 AR S Tk i bk e g Ak A
JeigE Ak, anE 1 TR,

Power/W

=200 100 Number of round trips

(a) Fkupife

(a) Pulse evolution

Spectral intensity/dB

24000

Number of round trips

(b) SLE L
(b) Spectrum evolution
BT FARYIGET K 0 4.3 m B, Bk st b RO % i 4k
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