Diode Lasers and Their
Applications

Module 2-6
of

Course 2, Laser Systems and Applications
2"d Edition

OP-TEGC

WWW op tec org




© 2018 University of Central Florida

This text was developed by the National Center for Optics and Photonics Education (OP-TEC),
University of Central Florida, under NSF ATE grant 1303732. Any opinions, findings, and
conclusions or recommendations expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation.

Published and distributed by
OP-TEC

University of Central Florida
http://www.op-tec.org

Permission to copy and distribute

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License. http://creativecommons.org/licenses/by-nc-nd/4.0. Individuals and
organizations may copy and distribute this material for non-commercial purposes. Appropriate
credit to the University of Central Florida & the National Science Foundation shall be displayed, by
retaining the statements on this page.




Conduction band

Free electrons

Valence band

n-type p-type

n-type p-type
b

Figure 6-1 Energy-level diagram of a semiconductor diode
a) No voltage; b) forward applied voltage
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Figure 6-2 Gallium arsenide laser diode
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Figure 6-3 Example of a mounting for a semiconductor laser
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Figure 6-4 Methods for active cooling of semiconductor lasers.
a) Side view of a thermoelectric cooler; b) Top view for cooling a
diode laser bar.
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Figure 6-5 Output of a semiconductor laser as a function of
drive current for different operating temperatures
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Figure 6-6 Variation of the wavelength of a commercial
semiconductor laser with temperature
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Figure 6-7 Peak power output of laser diode as a function of
peak input current
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Figure 6-8 Output spectrum of a gallium arsenide laser at various
Input current densities for continuous operation of a double
heterojunction device at cryogenic temperatures
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Figure 6-9 Spectral emission of a commercial semiconductor
laser operating at a wavelength near 1550 nm



Stripe

Heterojunction

~13 pm

layers

7

/(

300 -1000 pm

' & 100-200 pm-»]
20°

L

i

Figure 6-10 Beam profile from a stripe geometry heterojunction

semiconductor laser
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Figure 6-11 Diagram of GaAs/AlGaAs laser with oxide stripe
geometry
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Figure 6-12 Diagram of a semiconductor laser bar
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Figure 6-13 Diagram of the side view of: (a) a distributed-
feedback semiconductor laser and (b) a distributed Bragg
reflector
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Figure 6-14 Diagram of one possible configuration of a VCSEL
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Figure 6-15 Injection of light into the core of an optical fiber
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Figure 6-16 Loss as a function of wavelength for optical fibers
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Figure 6-17 Example of a laser-based optical fiber
telecommunications system
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Figure 6-18 Example configuration for a write-once, read-mostly
optical memory
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Figure 6-19 Left: Absorption spectrum of Nd:YAG.
Right: Emission spectra of pump sources compared with the
Nd:YAG absorption spectrum.
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Figure 6-20 Configuration for an end-pumped, diode pumped
Intracavity-doubled Nd:YAG laser
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Figure 6-21 Simple diagram of a fiber laser



