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Abstract In this paper. dual semiconductor saturable absorber mirrors (SESAMs) are utilized to realize stable
passively mode locked laser operation, and shorter and more stable picosecond pulses in long time are obtained
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compared with the case with single-SESAM mode locking. In theory, Haus master equation describing the mode

locking dynamics of saturable absorber is numerically solved with split-step-Fourier transform method. The detailed
=]

dynamic pulse evolution process with dual-SESAM mode locking is simulated. The relationship between the pulse
formation and two SESAM saturable absorption loss parameters q, and q. are analyzed. Also the mode locked pulse
widths and stability region are calculated, and the numerical results are in agreement with the experimental results well.
equation; all solid state lasers
OCIS codes 140.3480; 140.3580; 140.4050

lasers; passive mode locking; semiconductor saturable absorber mirror; pulse dynamics; Haus master

S AW B M R B O FE R I T o SO ERHAESRE RBL L R 53— F SESAM S
R R R N R U T B S Sl - (ORI

FAPT A ST A R i B (SESAMD i 45 4 i

TSR R S JOR 32 NI N B S B AR 1F L 4

S AT A R AR A BRI H g 0 B ATE )

B oy i ROt IE e A TR E . IR B BUBLROLE
N TS SRR L B O AT

X B ANR SE T 9 10 1 5 XL SESAM AE B 0L JR
A SESAM SR SCBLHOL Bk 2 56 . (H . i

B AR 18 55 i AR P SE B0 H RN DT A 21 R 8 TR I
B EEIVERT . SR, W SESAM 845 i) 7] 17 M AL
F it e i v SESAM F YGRS L)L K S 4
i BHA: 2013-03-01; Y EIMEM TR HHER: 2013-03-27
{E& B

T AR SE S E AT R . 0 HNFE S R LA 5l
EEWME: BERAKFFILSE (11074148) Bl ,

gl Rt AR U N H . Haus FJ7F2 H 1975 4F
& RAK A R0t 0 TS ORIk b 19 3 77 24 A it

e 5 OB B I8 2102 B
E-mail: jlhe@sdu. edu. cn GAfFECR A )

B (1981 —) , B W 55 A= L O, 322N F 2 B A EOEH AR 7 i 5T . E-mail: kezhen_han@163. com
0602002-1

BB MR A957—). 5, #Z, WS, ERENFRESBOR AR S LA MR S m v .



H |

SR W SESAM SE B T RE B 306 A
(LD) 32 Nd:= Y VO, it (49 2 81658 0ok 18 %, 415
T SESAM 3% 22 Ik BBk 5E AR R R T
Mz BBk ol . HRE EOR % Haus 32 7 & BEHL T XL
SESAM # 2y 8B 119 ik o it £k ok B2 L TH 5045 3 T B
ik o 9 B R R E XIS S8, AR S s
WA LBV .

2 SEHVE M4

LD fliiz Nd: YVO, i A X SESAM i 5 F 5
HWOLH LR BEE A 1 frs GE R ECR WY R .
iz FR FDEL #4808 nm AlGaAs 2 3R HOE
W TR 30 W, BOB SR Nd: YVO, R
58 3 mm X3 mmX5 mm,38 Nd 8958500 %8N
0.3% it 00 916 6 22 8 14 e v O DL 25 0K
BHLREERE N 20 C, Hiz e & E NN 25 mm
HFEA RGBS BB Nd: YVO, kBB R 24N
200 pm., T GE M1 A0 A BE . — HBE 808 nm Y
B, oy — T B 808 nm 5 i% HE A 1064 nm & R
M2 F1 M3 FIA 3 B i B il A< F 42 20 5 500 mm
A1 200 mm, RIS LS 1170 mm,  ATER R
Bi SESAMI J2 Ji $f X AT A 00 WAc 44 L S A0 3 R 5
SESAMZ 2 i 5f 30 AT A AW Wik  FeAsofios i i i 5
Bi. Pi SESAM B EARSHNER 1 fios.

# 1 S SESAM 28
Table 1 Parameters of the SESAMs used in

the experiment

SESAMI1 SESAM?2
Modulation depth /% 0.4 1.7
Non-saturable loss /% 0.3 1
Saturation fluence /(pJ/cm®) 90 90
Relaxation time /ps ~0.5 ~1
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Fig.1 Schematic diagram of dual-SESAM mode locked

laser cavity
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Fig. 2 Average output powers of the mode-locked lasers within 50 h. (a) Dual-SESAM mode locked laser;
(b) single-SESAM mode locked laser
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Fig. 3 Schematic diagram of the elements distribution

in dual-SESAM mode locking cavity
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Fig. 4 Evolution process of the dual-SESAM mode locked
pulse in the cavity
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Fig. 5 Evolution process of the two saturable loss parameters ¢, and ¢,
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Fig. 6 Evolutions of the dual-SESAM mode locked pulse and saturable loss parameters ¢, and ¢,
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