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Resonator configuration dependent effects in a passively
mode-locked Nd:GdVO, laser with a semiconductor

saturable absorber output coupler
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Resonator configuration dependent effects in a passively
mode-locked Nd:GdVO, laser with a semiconductor
saturable absorber output coupler

Student: Jen-Hsiang Hou Advisor: Dr.Hsiao-Hua Wu

Department of Physics, Tunghai University

Abstract

In this thesis, we have constructed a passively mode-locked
Nd:GdV Oy, laser by using a semiconductor saturable absorber output
coupler (SESAOC) with a linear cavity consists of two lenses and two mirrors .
The four element cavity is a very convenient resonator design for
controlling the mode size in the laser crystal and on the SESAOC such
that continuous wave (CW) mode locking can be achieved at different
cavity length as well as at low pump power. Accordingly, CW mode
locking with pulse width of about 8 ps was carried out at cavity length
60 and 120 cm and at pump power as low as 73.6mW. The highest
average output power of 218mW and corresponding peak power of 200

W was also obtained with pump power of 922mW.
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1% &5 e 44 5 48 (ND:GdVO0s) $-3c:

= -] :4X4x8 mm
Nd doped :0.5%

Crystal structure Tetragona

Space Group 14:/amd

Lattice paramete a=0.721nm, b=0.635nm
Lasing Transition “Fapn  Hyg2

Lasing wavelength 1062.9nm

Emission Cross Section (at 1064nm)

7.6x107%° cm?

Absorption Cross Section (at 808nm)

4.9x10*° cm?

Absorption Coefficient (at 808nm) 74cm™

Index of Refractivity (at 1064nm) Np=1.972, n=2.192
Thermal Conductivity (<110>) 11.7W/(mxK)
Density 5.47g/cm’

Crystal Nd:GdVO,

Laser wavelengths

1062.9nm-1340nm

Emission bandwidth (linewidth at
1064nm)

No dara

Effective laser cross section
(emission cross section at 1064nm)

7.6x10%m™

Polarization

Parallel to c-axis

Radioactive lifetime (microseconds)

at 1% Nd doping “99us
Pump wavelength 808.4nm
Peak pump absorption at 1% doping |-57 cm™
Thermal conductivity, W/nK 11.7
Doping concentration range 0.1-3.0%
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sk 2
g fox fohi 1148 & 8L(S00) 5

Chip area : 5mm x 5mm

Chip thickness 400 um ; semi-insulating GaAs
Laser wavelength A =1040 nm

Transmittance =3% (1040 nm) » 2.1%(1064 nm)

Absorptance Ao=2%

Modulation depth AR=12%

Non-saturable loss A,s =0.8%
Saturation fluence = 90 pJ/cm?

Relaxation time constant t < 10ps
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