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Abstract

We report that the 478-nm diode laser is a more useful
pumping source than the 450-nm diode laser for power
scaling of a Ti:sapphire laser. A maximum output power of
656 mW in continuous-wave operation is achieved, and
126-fs pulses with an average output power of 315 mW is
obtained in SESAM mode-locking operation. We also

demonstrate a Kerr-lens mode-locking experiment.
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Fig. 1 Laser output performances of the Ti:sapphire laser
pumped by 520- (a), 478- (b), and 450-nm (c) LD.

RRFEERND ., BEEENEEE TH DT L
Ti:sapphire L —VDORIRFEE &< 22> A —T
RPMENZ ENRTHN D, T BORERIT, Ar
U—H &b & L7z Roth & O FEERGE RN L [FERD
i &R LT D,



Findlay-Clay #5172 &, 520, 478, 450-nm JiliE
e D ILIRAE NI RIZE 4L, 3.2, 3.8, 4.1%&L
B b, w2z, Faiz L > THENHE
InbHEEZBND, £7-. 450-nm i TiE LY
RERBIEPFEIND, 2T 2 I EmEICE
WL T ORIFINZ L E L TBFICRNT
(Figure 2 a), 37245, 520-nm EhiE 2%t LT HEf
ZC 450-nm JEhL 2 B0 L7-BE, D30I IE 70
mW £TEFL, 0% 63 mW £ TFRELTER
WHRBIZHE BB W=, F72 20T 450-nm JbiE DI
RU—HRAFT D 2 & b o 7= (Figure 2b), — 5
T, 450-nm DO Y 12 478-nm il & L7=HE1E 2
DX D RBGITR NIRRT,

100 1
(a) (b) -
520 nm and 450 nm 10w
< 80 .
2 A 095 %;\ Low
g 00+ =] ‘\“*.':!‘ﬂ.
[T R
2 4 T \%’ it Sl
Voot etmag
=
El A 0.85
o 20 { L t
\ Only 520 nm be=4
0 ol . T
1] 50 100 150 200 0 10 20 30 40 50 60
Time (s) Time (s)

Fig. 2 (a) Transient output power of a Ti:sapphire laser
pumped by a 520- and a 450-nm LD. (b) Normalized
transient output power with different absorbed blue
pump power.
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Fig. 3 Experimental setup in CW operation. OC: output
coupler. HR: high reflectivity. DM: dichroic mirror.
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Fig.4 Input-output characteristics of the Ti:sapphire laser
pumped by 520- and 478-nm LDs. Up to the absorbed
pump power of 1.3 W, the laser was pumped by 478-nm
LDs (shown as cyan symbols), and 520-nm pump beams
were further added (shown as green smbols).
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Fig. 5 Experimental setup of 520- and 478-nm-diode-
pumped SESAM mode-locked Ti:sapphire laser.
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Fig. 6 Spectrum (a) and interferometric
autocorrelation trace (b) of SESAM mode-locked
pulses. The dashed lines are theoretical curves
assuming pulse and spectrum shape of sech?.
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Fig. 7 Experimental setup of Kerr-lens mode-locked
Ti:sapphire laser pumped by 520- and 478-nm LDs.

HEEE R IRIZIBN T, AR 446 mW O 121572,
ZOWREIN D A AR O 800 B2 B0 |
HAOE— ANV TFE—RNIZRLL OB L, =
¥ R 7 —HR)»MH DI EZ CMOS 71 A Z Tl
HUZ2RBHEE L, ZOE— AR Figure 8 a (2
AT R RIBIRE T o TRRET, =0 R 7 — %4
BIZENT Z LIC K> TE— R ZZER LT, B
— LRI Fig. 8 b 12”7 K 9 72 Gauss B — AT
{fE L. Fig.9 DL 9 AT MLVDIENY 28I LT,
DAY FVIEIX 20nm TH Y B S 7 —
U =[RSV AR 35 5 Th D, E— RFEYIFITHR
OHINE, ZNEH 100, 130 mW ThH o7,



Fig. 8 Beam profile before initiation of Kerr-lens
mode-locking (a) and that when mode-locked (b).
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Fig. 9 Spectrum of Kerr-lens mode-locked pulse.
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