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Passively mode-locked Nd:YVO, lasers
with semiconductor saturable absorber
mirror in a plano-concave cavity.
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Passively mode-locked Nd:YVO, lasers with
semiconductor saturable absorber mirror in a

plano-concave cavity.

Student: Wei-Lun Xu Advisor: Dr. Hisao-Hua Wu

Department of Physics, Tunghai University

Abstract

In this thesis, passive mode locking of diode-pumped Nd:YVO,
lasers are investigated by placing a semiconductor saturable absorber
mirror (SAM) in a plano-concave cavity. By using the SAM with 2 %
absorbance, the laser is able to generate continuous wave mode-locked
pulses with average output power of 240 mW, repetition rate of 369 MHz,
and duration of 11 ps under absorbed pump power of 1.3 W. When the
SAM with absorbance of 0.5 % and 1 % was used, the lasers could only
operate at Q-switched mode locked state. The peak power as high as 1.3
kW and 617.4 W is achieved for the SAM with absorbance of 0.5 % and
1 %, respectively. Our scheme with a long cavity is also demonstrated in
terms of a five elements resonator.
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Nd: YVO: 3 %8 %[ 11]

[. Basic Properties
(1) Atomic Density: ~1.37x10” atms/cm’
(2) Crystal Structure:
Zircon tetragonal, space group Ds, a=b=7.12, c=6. 29
(3) Density: 4.22g/cm2
(4) Moth Hardness: Glass-like, ~5
(5) Thermal Expansion Coefficient:
aa=4. 43x10 /K, ac=11.37x10 /K
(6) Thermal Conductivity Coefficient:
| C: 5.23W/m/K; LC: 5.10W/m/K
[I. Optical Properties
(1) Lasing Wavelengths: 914nm, 1064nm, 1342nm
(2) Crystal class: positive uniaxial, no=na=nb, nNe=nc
no=1. 9573, ne=2.1652, @1064nm
no=1. 9721, ne=2.1858, @808nm

no=2. 0210, ne=2. 2560, ©@532nm
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(3)

(4)

(5)

(6)

(7)

(8)
(9

Stimulated Emission Cross-Section:

925x10 "cm’,  @1064nm

Thermal Optical Coefficient:

dna/dT=8. 5x10 /K, dne/dT=3.0x10 /K
Fluorescent Lifetime:

90 1 s(about 50 usfor 2 atm% Nd doped), @808nm
Absorption Coefficient: 31.4cm  @808nm
Absorption Length: 0.32mm @808nm

Intrinsic Loss: Less 0.1% cm = @1064nm

Gain Bandwidth:0. 96nm (257GHz) @1064nm

(10) Polarized Laser Emission:

wpolarization; parallel to optic axis (c-axis)

(11) Diode Pump Optical to Optical Efficiency: >60%
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SAM data sheet SAM-1064-2-25.4s-1ps, A = 1064 nm

Laser wavelength A = 1064 nm
High reflection band (R > 96%) A = 1010 .. 1090 nm
Absorbance A0 = 2 %

Modulation depth AR =1.2 %

Non-saturable loss Ans = 0.8 %

Saturation fluence ®sat = 60 «J/cm2

Relaxation time constant 7 ~ 1 ps

Damage threshold 800 MW/cm?2

Chip area 4mm x 4mm; other dimensions on request
Chip thickness 400 um

Protection the SAM 1s protected with a dielectric front layer
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SAM™ data sheet SAM-1064-1-25.4s-1ps, A = 1064 nm

Laser wavelength A = 1064 nm

High reflection band (R > 98%) A = 1020 .. 1100 nm
Absorbance A0 =1 %

Modulation depth AR = 0.6 %

Non-saturable loss Ans = 0.4 %

Saturation fluence ®sat = 70 ©J/cm2
Relaxation time constant 7 ~ 1 ps

Damage threshold 1 GW/cm2

Chip area 4mm x 4mm; other dimensions on request
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Chip thickness 400 um

Protection the SAM is protected with a dielectric front layer
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