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This first Laser Systems and Applications course infroduce the student to the theory and practice of CW and pulsed lasers. At the
end of the course, the student will understand the principles of laser operation, safety guidelines, measurement of output beam
characteristics, basic froubleshooting, and applications. This will allow the student to understand and operate lasers in research,
commercial, and industrial settings, and will give him or her the skills to choose appropriate laser systems and the knowledge to
setup and operate them.

Laser alignment Laser tuning

This laboratory introduces laser
alignment and wavelength tuning
in a HeNe laser, as directed by the
Pl MiCos(R) user manual. Students
will learn the importance of estab-
lishing an optical axis and using it
as a reference for the laser compo-
nents. They will learn about how
individual laser components should
be centered and oriented with
respect to that axis in order to en-
sure successful system alignment

In the first part of this laboratory,
students will exchange the HeNe
laser high-reflector mirror with a
Littrow prism + mirror combination
that enables wavelength tuning of
the laser between several lines in
the region of the main 632.8 nm
emission. In the second part, they
will re-install the high reflector mirror
and add an infra-cavity Lyot filter,
which also enables confrol of the
and optfimum performance, which laser wavelength. The setup in-
is crucial for other aspects of the cludes the HeNe laser setup along
laborafory and laser performance with the Littrow prism-mirror combi-
in general. The setup includes a nation and Lyot filter.

HeNe laser tube and power supply,
alignment laser, target, power
measurement and cavity mirrors.

Q-Switching laser pulsewidth,
pulse repetition frequency, and
duty cycle measurements

Basic Nd:YAG Laser Setup and
Frequency doubling efficiency

measurements Following sefup and characterizo-

fion of the Nd:YAG laser cavity and
output, students will learn how to
operate the laser in pulsed mode
via Q-switching. They will set up two
different Q-switching methods. First,
they will use a saturable absorber
material to induce passive
Q-switching. Later, they will use a
Pockels’ Cell for active Q-switching.

This laboratory requires students to
set up, operate, and characterize
a Pl miCos® diode-pumped
Nd:YAG laser, including frequency-
doubling to the green. Primary
directions for performing these tasks
come from the PI miCos® user
manual that accompanies this
laser, and which forms the basis of
the laboratory writeup. This laser

demonstrates the architecture of pulse width, power/energy, repeti-
common  green laser .pomters. It fion rate/period, peak power, and
includes an 808 nm diode pump y Image:(3) duty cycle. The laboratory includes
laser, collimating and focusing op- g : the Nd:YAG laser components plus

fics, Nd:YAG rod and cavity mirrors, - the passive and active Q-switch
frequency doubler, as well as both Nd:YAG laser setup, alignment, and characterization with devices and the active Q-switch

passive and active Q-switches. Frequency Doubler driver.

They will measure and report on

This program is offered at the UMET Cupey campus, with laboratories at the PRPI labs in Barceloneta
Project New Horizons: Puerto Rico Lasers and Photonics Career Pathways
http://umet.suagm.edu/prpi | hitp://umet.suagm.edu/new_horizons

Equal Opportunity: Universidad Metropolitana (UMET) provides equal education and employment opportunities and does not discriminate on the basis of race, color, religion, sex, gender, gender identity, real or perceived sexual
orientation, national origin, military status, status as protected veteran, physical or mental disability, social condition, age, marital status, political ideologies, domestic violence or sexual attack victim status, or any other characteristic
protected by federal, state, or local law. Disabilities: Services are available to students who may need accommodations, interpreters, and/or specialized equipment. All student requests are dealt in confidential manner.

The Cerfificate in Photonics & Lasers Technical Specialist is part of New Horizons: Puerfo Rico Lasers and Photonics Career Pathways, a project funded by the United States Department of Labor — Employment and Training
Administration — Trade Adjustment Assistance Community College and Career Training Grant (TAACCCT) Round 4. TC-26472-14-60-A-72. The program materials were created by Puerto Rico Photonics Institute (PRPI)/

UMET and do not necessarily reflect the official posifion of the U.S. Department of Labor.
This work is licensed under a Creative Commons Attribution 4.0 International License



