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Abstract

The research used high-power laser diode to be a pumping source and monolithic
I11-V semiconductor chip contains GaAS layers as gain medium to absorb the IR
light alternated with InGaAs quantum wells. In the progress, different values of
reflection of output coupler and radius are used as parameters to optimize the laser
output power. During the research, self-mode-locking is found as a phenomenon
in the operating laser system. However, the laser pattern in time domain was
observed not a single mode, but coupled with several high order modes and

induce to beating in the laser. The details are discussed in the thesis.
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Gain N fasing L y— Max Power Reference
GaN-based
InGaN/GaN|  391nm 335nm APL 2003
GaAs-based
AlGalnP | 668-6781m 532nm 390mwW Opt Express 2005
AlGaAs 830-860nm 660nm 523mW IEEE PTL 2003
AlGaAs 850nm 808nm 135mW APL 2004
InGaAs 1000nm 808nm 8W (CW) at RT APL 2003
InGaAs 1060nm 808nm 10W(CW) at RT APL 2006
GalnNAs 1320nm 810nm 0.612W at 5°C  |Electronic Lett 2004
InP-based
InGaAsP 1550nm 980nm 45mw Opt Comm 2004
INGaAsP | 1538-1545nm 1250nm 780mW IEEE PTL 2004
GaSb-based
AlGaAsSh 23um 830nm 8.5mwW Cryst Growth 2004
AlGaAsSh 233um 1064nm 0.6Wat-18°C | IEEE PTL 2004
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Optical Specificationsl Genesis 532-5000 S
Wavelength (nm) 532 £2
FWHM Linewidth (GHz) <30
Pulse Format Ccw
Spectral Purity (%) >99
Output Power (W) 5
Spatial Mode TEMOO
Beam Quality <1l.1
Beam Circularity 1.0+0.1
BeamWaist Diameter (mm)(FW, 1/e2) 2.25 +10%
Beam Divergencel (mrad)(FW, 1/e2) <0.5
BeamWaist Location (m) +0.5
Beam Pointing Stability5 (prad/¢XC) <2
Horizontal Beam Position Tolerance6 (mm) +<1.0
Vertical Beam Position Tolerance6 (mm) +<1.0
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