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Pump and cavity effects in a passively
Q-switched Nd:YVO, lasers
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Pump and cavity effects in a passively Q-switched Nd:YVOy lasers

Student : Chien-Hsun Liao Advistor : Dr. Hsiao-Hua Wu

Department of Physics,Tunghai University

Abstract

In this thesis, we experimentally study pump and cavity effects in passive Q
switching of diode-pumped a-cut and c-cut Nd:YVO, lasers. The average
output power, pulse width, and period were measured as functions of the
pump spot size and resonator configuration. Our investigation shows that
larger pump spot size is favorable for good Q switching. Suppression and
enhancement effects on passive Q switching were observed near the border
of geometrically stable resonator figuration. We also find that c-cut
Nd:YVOy crystal is a more preferable gain medium than a-cut one for
generating short pulse width, high peak power, and stable Q-switched
pulses. Based on these studies, the generation of Q-switched pulses with
pulse width as short as 26 ns and peak power up to 150 W were achieved

by use of a c-cut Nd:YVOy, crystal under pump power of 890mW.
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I .Basic Properties

(1) Atomic Density : ~1.37x10*° atoms/cm’
(2) Crystal Structure -
Zircon Tetragonal > space group Dy, » a=b=7.12 » ¢=6.29
(3) Density : 4.22 g/cm,
(4) Moth Hardness : Glass-like » ~5
(5) Thermal Expansion Coefficient :
0,=4.43x10°/K » 0,=11.37x10"/K
(6) Thermal Conductivity Coefficient :
| C:5.23 Wm/K 5 1L C:5.10 W/m/K
IT .Optical Properties ( typically for 1.1 atm% Nd:YVO,,a-cut crystals )
(1) Lasing Wavelengths : 914nm > 1064nm > 1342nm
(2) Crystal class : ppositive uniaxial » n,=n,=ny > n.=n.
no=1.9573 > ne=2.1652 » @ 1064nm
no=1.9721 > ne=2.1858 » (@ 808nm
n0=2.0210 > ne=2.2560 > @ 532nm

(3) Stllmeier Equation ( for pure YVO4 crystals ) :

n,"=3.77834+0.069736/(1*-0.04724)-0.0108133 « A*
n,=3.77834+0.069736/(1*-0.04724)-0.0108133 « A*

(4) Thermal Optical Coefficient :
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dn,/dT=8.5x10° /K » dn,/dT=3.0x10" /K
(5) Stimulated Emission Cross-Section : 25.0x10" cm? » @1064nm
(6) Fluorescent Lifetime -

90us (about 50us for 2 atm% Nd doped ) * @808nm
(7) Absorption Coefficient : 31.4cm-1  @808nm
(8) Absorption Length : 0.32mm @808nm
(9) Intrinsic Loss : Less 0.1% cm™ > @1064nm
(10) Gain Bandwidth : 0.96nm (257GHz) @1064nm
(11) Polarized Laser Emission -

npolarization ; parallel to optic axis ( c-axis)

(12) Diode Pump Optical to Optical Efficiency : > 60%
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