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Semiconductor Lasers
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Modulation of Injection Currents - applications in telecommunications
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Removing the optical isolator simplifies experimental setups,
but complicates theoretical analysis: coupled-laser system



Coupled-Laser System

Schematic:
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Simplified Model:

Cavities with effective lengths
Infinitely-thin mirrors
Free space modeled by a very large cavity
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Coupled-Laser System

Passive-Cavity Composite-Mode Resonances
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Theory and Simulations

Dynamical Equations:
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Theory and Simulations

Simulations: description of algorithm

Intensity Spectrum:
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Theory and Simulations

Simulation Results:

I. Modulation response spectra
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Normalized Intensity

Theory and Simulations

Simulation Results:

II. Intensity Spectra

1 @

o
[EEN
|

-60 -40 -20

Modulation| Modulation
response | response

o

0 20
o [GHz]

Normalized Intensity

I. MR spectra:
§ 0.1
2
3
a4
5
g 0.01-
p=}
K
=
1E-3
Q[GHz]
1 ]
1 (b)
] Modulation | Modulation
response | response
01 Beatnote Beatnote




Modulation Enhancement Mechanism

Un-Locked (Beat-Note Region) and Locked Regions
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Modulation Enhancement Mechanism

Modulation Response Bandwidth and Lock-band Edge
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Modulation Enhancement Mechanism

Conclusion:

Within the lock-band, the system is most sensitive
to the modulation when it is operated close to the
lock-band boundary.

Interpretation:

Modulation-induced transition between locked and
unlocked operations of the laser system.
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