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Design of High Power VECSEL

Conduction Standing Approach
2 « Large number of QWs with Resonant
— Periodic Gain
PBR = ° Active region close to effective heat
\ \ Output Slnk
R s i « Thermal management by substrate
Window removal, heat spreader approach

Layer

* InGaAs/GaAs /GaAsP strained compensated MQW
« Resonant periodic gain (RPG) MQW

« DBR on Chip

 Barrier Optical Pumping



Linear Cavity Configuration

OoC
Pump\ - High power and high beam quality (TEMoo)
Laser
VECSEL
!Ch'p - Wavelength tolerant barrier pumping
CVD

- Power scaling by increased beam diameter

- Access to intracavity radiation




VECSEL History and Progress
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Fundamental Performance
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T-Cavity Configuration
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Combined Output
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Independent Tuning of Each Wavelength
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Output Profiles of Collinear Operation

B)

Measured outputs beam profiles |
a) P-polarized beam profile.
b) S-polarized beam profile.
c) Combined S and P output beam profile. ‘




T-Cavity Configuration Summary

Cavity Design
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SFG and DFG

VECSEL s
Chip 2 ®, 03 0,

SFG DFG
3= ol+m®2 ®3= owl-n2

VECSEL
Chip 1



Type Il SFG In T-Cavity
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Type |l Green Output
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Multiple Color Generation
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THz by Type 1l DFG
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Mid-IR by Type Il DFG
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Concluding Remarks

VECSELSs offer a flexible platform for a wide range of fundamental lasing
wavelengths

Can be a viable and affordable alternative for widely tunable Visible and IR high-
power sources

Intracavity access can allow for new operating features

Two-chip T-cavity can provide efficient SFG and DFG pulsed operation




