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Double SESAM passively mode-locked ultrashort pulse fiber laser
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Abstract: Aiming at the problem of wide pulse pedestal and lower pulse energy of passively mode -
locked fiber laser based on Semiconductor Saturable Absorber Mirror (SESAM), a double SESAM
passively mode -locked ultrashort pulse fiber laser based on linear cavity structure was designed. Firstly,
through increasing the number of SESAM, the optical pulse would pass through the SESAM repeatedly in
one oscillating period in the cavity, the absorption of the absorber was improved to the pulse front and
back edge, the Q mode -locked effect due to larger pump power was suppressed, contributed to pulse
compression and raised the single pulse energy, the effect of the SESAM lower modulation depth on the

pulse width and single pulse energy was eliminated. Secondly, the introduction of positive dispersion in
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the system could reduce the nonlinear effect caused by the peak power, and further improving the pulse

energy. Finally, compared with the single SESAM mode locking under the same modulation depth and

saturation flux, the output pulse width of the double SESAM mode-locked fiber laser shorted 35.2%, from
693 fs to 449 fs, and the single pulse energy raised 45%, from 2.92 nJ to 5.31 nJ.

Key words: ultrashort pulse;  double SESAM;

0 5| &

MR, A R B R DR R R 1) in TR R
FERR T HRAR, BN TR B A pm &
nm g, JFHSCHEIEE R =i AR T,
T % 58 Ak i R % S20' F 2R EE R AR 7 AR 1Y &
AR BE TR} PR B B R I RS EE A R . A
REMOIN TR AR B e AR SR O TR AR BT
T I 18 PRI

HRT, S5 R S0 B ORD 2R ki o 1Y)
F BB 1 3 T2 AR ] 1 A i 44 (Semiconductor
Saturable Absorber Mirror, SESAM) ¥k 5 4l 5 5 £F
WO R R T2 F Ao A5 S ) R e ik oo
SRR Ry T AT = oy RS vy i e
RGP WV IR B | PR ] | R e A O S
B, I ARG 200 i T AR LA 2R ok b T 52
WALk, BUR A 32 NG TE 9l 3l B AR 11
2009 4F | 5K 5t V5 A T SESAM B AR | W] it )
8 YO R B 1 UG+ R AOG L VE 3 4540 T,
FE 1 037 nm 4b 52 BE bk vh 58 B 367 fs, ik b fig &
29.3 nJ 4 kb 1, 2014 4F | CR Phillips % A\ M3
T SESAM # sh @itk , [5] i A Yb:CaGdAIO, #E17
RS P S R F- B A%E 7E 1 050 nm &b SE R ik 58
114 fs, Bk P REHE 9.73 nd BUBIRL Ik v s . S TR
IR AR B (L, R 5 N D3 308 SR R A o) % (B0
SESAM 1E N BiAL a8 44, i 5 95 11, 552 IR o7 B
S o E DAL St koo i i A R A S, T Tk i — 2B
Aok o, I ELVAE R BE AR PR 1 2 D SRR e, T
Bt — AR E bk RE £

B X 9 VR BE SESAMIO-LI T Jik i G B 1 2
Jik o BE B A 2, SO R T — R 4 A i 25 4 LA
R 2 VAT A 4% s B o ik i Y AR SO B L T A I
P i HE i SESAM A5 5 bk w78 3B R s PN A — A~

modulation depth;

passively mode-locked

P R th 2k 45 SESAM, B4 A0 T AT 4RI i
PRXT Ik T S Y R R, 1 H 24~ SESAM Al AT
S DA ko g Bt K SR ek 2, AT
J 45 Jk v 5 J3E R 4 v B K o BB A

1 SESAM $i#EIE i o 4F

o, R R VAT A e 30 A SR G 6 Tk i b s g 2t
FEA B Haus™ 3 )5 TRk .

2
T, 2ACLY) :(-iDL A Lis|A |2)A(T,t)+
oT ot

-1+D,-L_—q(t
[g +Dy q()}A(T,t) (1)

A AT WA G5 3 T g JETE I ) 19 113 B
[ 5 D o 1 A BE LA IR 5 & 4 (1 AR S R 5 g
| 53 300 86 25 FIHRHE s Dy=0/Q, 25 (1 (Q, Fm
ity 52) 5 q(6) A T A 25, q(t) HRB =y

9)=—2— (2)

1+ I

S 0, /M5 B R 1, R SR

I P A o HE 4R SAM 951 L R B2

FHEHOWCR g, ) R=1-q, AR AR /N T/

B q,, B T ARG a, i HLEY,

AR=, ~a,S. 31 1 FURE 19 3 92 5016 2
W TR T LA

sat

ARxl—e_zq'qu1 (3)
H
107 4/ 9
A0, VAR 4)

2. g Ay I A SRR AR R A £ R A AQ £
A BRYCIE S0 R . b o<l S WSO MR AR &R
B, it AK(2) (4)r] AL FE AR B, BT A
AL A Xof s ik b i i ¥ ) TR A ok e B BB, K

0505002-2


http://www.irla.cn

oGk AR

% 5 3

www.irla.cn

% A7 A

/N PRI, 388K SESAM . ()] il Y= B R LA i i g 4
X JoK R S T R, E R R B R A S T AR A
FHAE, vl 4 Q WA e, i T Q 14
Tl A AR PE, AR R 2 56 R0,

E->F.. AL Fon -A AR (5)
XA E =P/ N I N Bk R BE P, N I N T
L E B TR F =y O A T 1

FE A hv R OEFRER, o BN A 2 MK
SRR, m A AR — UG S O BB F
J3 SESAM F 1 FH & 5 AL, Ax 20 51 R I B AE BOGA
Ji AT SESAM ACEEE AL, N AZ(B) AT AN, B i
JiE P ik g A B TR Q ISR E M, PR
AT N D) R R S AR, IME N TRFE

2 LIGEE

S ) S TR R U R I A AR g Bl A AR Ol
POLRWME 1 s, EWIE A RL R 976 nm
BB RRBOLE, B AW YIRS 500 mW, i@
s 2 4% (Wavelength Division Multiplexing,
WDM ¥ Z i OCRE A HE LR A s b IR IR D) — it by
6 £F A 1M I 55 M (Fiber Bragg Grating, FBG),
LK 1060 nm, ST BE 8 nm, S 20%
BEOLL (YDF, SM-YSF-LO)E R4 25 A i, K BiF
0.3 m,#E 1 064 nm ZbZF I E IRy 80 dB/m,
LR o — i 5 MY A8 AH 1 42 3 A BUAE 0.3 dB, ¥
T % 55 W 35 43 9 5 SAML FIl SAM2 AH 4 5, S2 i
KB 52 SESAM &y Batop 23 m) A 77, R IX
1 010~1 120 nm, ¥ il ¥ B 14%, JE 10 A #E 8%,
YA BT R] 6 ps, {6 A1 i 60 pd/cm?,

SAMI1

976 nm LD

Output FBG WDM YDF
SAM2

Circulator
{1 XUSESAM i 3 Bl R 4L 4544
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