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Thermal effect?
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Applications of Broad Gain Materials and
Broadband Lasers

e Optical Telecommunications
e Spectroscopy & Sensing

e Metrology

e Imaging

e Others
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e The calculated output power shows slight variation with experimental
measurement that may due to the cleaving precision of the device.

e The calculated linewidth match well with measured data due to the
optical gain broadening.
H. S. Djie et al., Opt. Lett. 32, 44 (2007).

C. L. Tanetal., Appl. Phys. Lett., 91, 061117 (2007).
C. L. Tan et al., Comp. Mater. Sci., in press (2008).
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e Conditions to reach critical occurrence of ultrabroad
interband lasing

e Minimum ambiguity and efforts of QD growth
conditions

e Engineering of AE via post-growth intermixing
technique.!

1. C. L. Tanetal., Appl. Phys. Lett., in press, (2008).
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Theoretical Model
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C. L. Tan et al., Comp. Mater. Sci., in press (2008).
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Theoretical Model

Optical gain modal:
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M. Sugawara et al., Phys. Rev. B, 61, 11 (2000).
M. Sugawara et al., J. Appl. Phys., 97, 043523 (2005).
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Results

°© 40

B

n [ =20meV
o Of —fnl=30meV
o [ =40meV
S -40}

0

$ -80}

o

o

§-120-

=3

(@)

1060 1100 1140 1180 1220
Wavelength (nm)

e The lasing spectra for different quantum dot inhomogeneity in typical
simulation model at 1=1.5 X 1.

e The lasing spectra of quantum-dot (inhomogeneous broadening FWHM ~ 80
meV) in the proposed simulation model.
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e The changes of lasing linewidth with inhomogeneous broadening of the
quantum dot system as the injection increases in both broadband and
typical simulation model.
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e The changes of linewidth with injections in both calculated and
measured experimental results.

e The changes of total output power with inhomogeneous broadening of
the quantum dot system at different current injections for both
broadband and typical quantum dot lasers.
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Conclusions

o There is a tolerance between AE, QD
inhomogeneity and output power in order to
obtain an intended broad lasing bandwidth.

° The fundamental guideline to achieve broad
linewidth with desired output power is to
ensure comparable or smaller values of AE as
compared to QD inhomogeneity to
compromise the drawbacks of large QD
inhomogeneity.

° Carrier mechanism is predicted to change
once AE is comparable to QD inhomogeneity.
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Simulation parameters
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Ess = 1050meV Towu = 1Ps

Ecq = 1090meV Toue = Toeg = Toug = 3-4PS
Dy =1 n.=3.5

D =3 T.=1ns

D, = 10 Np = 1.67%1023
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