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Abstract

This thesis investigates passive mode-locking of Nd: YVO, lasers by
using the semiconductor saturable absorber mirror (SESAM) and a
plano-concave cavity. Two kinds of laser crystals are used. One is a thin Nd:
YVO, (1 mm in thickness) crystal and another is thick one (4 mm in thickness).
For the thin laser crystal, there are two states of output which are characterized
in multiple-pulse and single-pulse operations. At small tilt angle of laser crystal,
multiple-pulse continuous wave mode-locked output is observed with the
repetition rate of 500 MHz, pulse width of 4 ps, and output power of 230 mW
under pump power of 780mW. By increasing the tilt angle, single-pulse
continuous wave mode-locked output can be obtained with the pulse width of
9.2 ps and output power of 205mW at the same conditions as multiple-pulse
case.

For the thick Nd: YVO, crystal, single-pulse continuous wave
mode-locked output can be obtained with cavity lengths between 80 cm and 5
cm corresponding to the repetition rates between 185 MHz and 2.5 GHz. The
pulse width obtained is between 8.5 ps and 14.7 ps.
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Nd:YVO, &% $3c[12]

Optical Properties

(1
2)

3)

4)

)

(6)

(7)

(8)
©)

Lasing Wavelength :  1.064pm , 1.342um
Crystal class : positive uniaxial , n,=n,=n,, ns=n,
n,=1.9573, n.=2.1652, @1064nm
n,=1.9721, n=2.1858, @808nm
n,=2.0210, n=2.2560, @532nm
Thermal Optical Coefficient :
dn,/dT=8.5x10°/K, dn/dT=3.0x10°/K
Stimulated Emission Cross-Section :
25x10"%cem® , @1064 nm
Fluorescent Lifetime :
90us(about 50 ps for 2 atm% Nd doped ), @808nm
Absorption Coefficient : 31.4cm”  @808nm
Absorption Length : 0.32mm @808nm
Intrinsic Loss : 0.02cm™  @1064nm

Gain Bandwidth : 0.96nm ( 257 GHz ) @1064nm

(10) Polarized Laser Emission :

7 polarization; parallel to optic axis (c-axis)

(11) Diode Pump Optical to Optical Efficiency : >609%
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SAM date sheet SAM-1064-2-25.4s-1ps, A=1064nm

Laser wavelength A=1064nm

High reflection band ( R > 96%; ) A=1010.. 1090nm
Absorbance A=2 %

Modulation depth AR=1.2 %

Non-saturable loss Ans=0.8 %

Saturation fluence ®sat = 60 pJ /cm’
Relaxation time constant T~ 1ps

Damage threshold 800 MW / cm®

Chip area 4mm % 4mm; other dimensions on
request

Chip thickness 400um

Protection the SAM is protected with a

dielectric front layer
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