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ENG PHYS 721
Optical Amplifiers and Lasers
Winter 2022

Course Outline

CALENDAR/COURSE DESCRIPTION

An introduction to optical gain media, spectroscopy of light-emitting materials, laser cavities, and steady-state
theories of optical amplifiers and lasers. Applications of amplifiers and lasers in fiber-optic systems and photonic
integrated circuits are covered.

‘ PRE-REQUISITES AND ANTI-REQUISITES

N/A

‘ INSTRUCTOR OFFICE HOURS AND CONTACT INFORMATION

Dr. Jon Bradley Office Hours:
JHE A413 By appointment
jbradley@mcmaster.ca

ext. 24013

‘ TEACHING ASSISTANT OFFICE HOURS AND CONTACT INFORMATION

N/A

‘ COURSE WEBSITE/ALTERNATE METHODS OF COMMUNICATION

http://avenue.mcmaster.ca/

‘ COURSE OBJECTIVES

The course objective is to provide an understanding of the design, fabrication and characterization of optical
amplifiers and lasers. Particular emphasis will be placed on solid-state devices, including rare-earth-doped amplifiers
and lasers, and their application in fiber-optic and integrated microphotonic systems.

MATERIALS AND FEES

Suggested Texts:

1. Amnon Yariv and Pochi Yeh, Photonics: Optical Electronics in Modern Communications, 6% Edition (Oxford
University Press, 2007).

2. Anthony E. Siegman, Lasers, (University Science Books, 1986).
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3. William T. Silfvast, Laser Fundamentals, 2" Edition (Cambridge University Press, 2004)

4. Christopher C. Davis, Lasers and Electro-Optics: Fundamentals and Engineering, 2" Edition (Cambridge
University Press, 2014)

5. Michel J. F. Digonnet, Ed., Rare-Earth-Doped Fiber Lasers and Amplifiers, 2 Edition (Marcel Dekker Inc., 2001)

6. Philippe C. Becker, N. Anders Olsson, and Jay R. Simpson, Erbium-Doped Fiber Amplifiers: Fundamentals and
Technology (Academic Press, 1999)

7. Shun Lien Chuang, Physics of Photonic Devices, 2" Edition (Wiley, 2009).

8. Ivan P. Kaminow, Tingye Li, and Alan E. Willner, Eds., Optical Fiber Telecommunications Volume IVA:
Components and Subsystems (Elsevier, 2002)

COURSE OVERVIEW
Week Topic Readings
1 Organizational Lecture See course texts
2 Course Introduction
3 Gain Media and Review of Maxwell's Equations
4 Interaction of Radiation and Atomic Systems
5 Absorption and Amplification
6 Theory, Application and Modeling of Fiber and Semiconductor Amplifiers
7 Midterm Recess
8 Guided and Free Space Laser Beams
9 Laser Cavities
10 Theory of Laser Oscillation
1" Laser Modeling, Threshold and Slope Efficiency
12 Laser Stability, Noise and Linewidth
13 Student Presentations
14 Student Presentations
ASSESSMENT
Component Weight
Topic Selection 5%
Project Proposal 20%
Report 30%
Presentation 30%
Presentation Attendance 15%
Total 100%

EQuUITY, DIVERSITY, AND INCLUSION

Every registered student belongs in this course. Diversity of backgrounds and experiences is expected and welcome.
You can expect your Instructor to be respectful of this diversity in all aspects of the course, and the same is expected
of you.
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The Department of Engineering Physics is committed to creating an environment in which students of all genders,
cultures, ethnicities, races, religions, sexual orientations, abilities, and socioeconomic backgrounds have equal
access to education and are welcomed and treated fairly. If you have any concerns regarding inclusion in our
Department, in particular if you or one of your peers is experiencing harassment or discrimination, you are
encouraged to contact the Chair, Associate Graduate Chair, Academic Advisor, or to contact the Equity and Inclusion
Office.

These principles and expectations extend to online activities including electronic chat groups, video calls and other
learning platforms.

| PHYSICAL AND MENTAL HEALTH |

For a list of McMaster University's resources, please refer to the Student Wellness Centre.

‘ ACCREDITATION LEARNING OUTCOMES

N/A

‘ ACADEMIC INTEGRITY

You are expected to exhibit honesty and use ethical behaviour in all aspects of the leaming process. Academic
credentials you earn are rooted in principles of honesty and academic integrity. It is your responsibility to
understand what constitutes academic dishonesty.

Academic dishonesty is to knowingly act or fail to act in a way that results or could result in uneamed academic credit or
advantage. This behaviour can result in serious consequences, e.g. the grade of zero on an assignment, loss of
credit with a notation on the transcript (notation reads: “Grade of F assigned for academic dishonesty”), and/or
suspension or expulsion from the university. For information on the various types of academic dishonesty please
refer to the Academic Integrity Policy, located at https://secretariat. ncmaster.ca/university-policies-procedures-

guidelines/

The following illustrates only three forms of common academic dishonesty:

1. plagiarism, e.g. the submission of work that is not one’s own or for which other credit has been obtained.
2. improper collaboration in group work.

3. copying or using unauthorized aids in tests and examinations.

Note that allowing another student to copy one’s work also falls under academic dishonesty and will be treated in the
same way as copying another student’s work.

| COURSES WITH AN ON-LINE ELEMENT

Some courses may use on-line elements (e.g. e-mail, Avenue to Learn (A2L), LearnLink, web pages, capa, Moodle,
ThinkingCap, etc.), or be delivered fully online. Students should be aware that, when they access the electronic
components of a course using these elements, private information such as first and last names, user names for the
McMaster e-mail accounts, and program affiliation may become apparent to other students in the same course. The
available information is dependent on the technology used. Continuation in a course that uses on-line elements will
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be deemed consent to this disclosure. If you have any questions or concerns about such disclosure, please discuss
them with the course instructor.

| CONDUCT EXPECTATIONS

As a McMaster student, you have the right to experience, and the responsibility to demonstrate, respectful and
dignified interactions within all of our living, learning and working communities. These expectations are described in
the Code of Student Rights & Responsibilities (the “Code”). All students share the responsibility of maintaining a
positive environment for the academic and personal growth of all McMaster community members, whether in
person or online.

It is essential that students be mindful of their interactions online, as the Code remains in effect in virtual learning
environments. The Code applies to any interactions that adversely affect, disrupt, or interfere with reasonable
participation in University activities. Student disruptions or behaviours that interfere with university functions on online
platforms (e.g. use of Avenue 2 Learn, WebEx or Zoom for delivery), will be taken very seriously and will be
investigated. Outcomes may include restriction or removal of the involved students’ access to these platforms.

‘ ACADEMIC ACCOMMODATION OF STUDENTS WITH DISABILITIES ‘

Students with disabilities who require academic accommodation must contact Student Accessibility Services (SAS)
at 905-525-9140 ext. 28652 or sas@mcmaster.ca to make arrangements with a Program Coordinator. For further
information, consult McMaster University's Academic Accommodation of Students with Disabilities policy.

Note that accommodations granted while in the undergraduate program do not transfer automatically to the graduate
program.

\ ACADEMIC ACCOMMODATION FOR RELIGIOUS, INDIGENOUS OR SPIRITUAL OBSERVANCES (RISO)

Students requiring academic accommodation based on religious, indigenous or spiritual observances should follow
the procedures set out in the RISO policy. Students should submit their request to their Faculty Office normally
within 10 working days of the beginning of term in which they anticipate a need for accommodation or to the
Registrar's Office prior to their examinations. Students should also contact their instructors as soon as possible to
make alternative arrangements for classes, assignments, and tests.

| COPYRIGHT AND RECORDING

Students are advised that lectures, demonstrations, performances, and any other course material provided by an
instructor include copyright protected works. The Copyright Act and copyright law protect every original literary,
dramatic, musical and artistic work, including lectures by University instructors

The recording of lectures, tutorials, or other methods of instruction may occur during a course. Recording may be
done by either the instructor for the purpose of authorized distribution, or by a student for the purpose of personal
study. Students should be aware that their voice and/or image may be recorded by others during the class. Please
speak with the instructor if this is a concern for you.

| EXTREME CIRCUMSTANCES
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The University reserves the right to change the dates and deadlines for any or all courses in extreme circumstances
(e.g., severe weather, labour disruptions, etc.). Changes will be communicated through regular McMaster
communication channels, such as McMaster Daily News, A2L and/or McMaster email.

NOTIFICATION OF STUDENT ABSENCE AND SUBMISSION OF REQUEST FOR RELIEF FOR MISSED ACADEMIC WORK

1. The McMaster Student Absence Form is a self-reporting tool for Undergraduate Students to report
absences DUE TO MINOR MEDICAL SITUATIONS that last up to 3 days and provides the ability to request
accommodation for any missed academic work. Please note this tool cannot be used during any final
examination period.

2. You may submit a maximum of 1 Academic Work Missed request per term. It is YOUR responsibility to
follow up with your Instructor immediately (NORMALLY WITHIN TWO WORKING DAYS) regarding the
nature of the accommodation. Relief for missed academic work is not guaranteed.

3. Ifyou are absent for reasons other than medical reasons, for more than 3 days, or exceed 1 request per
term you MUST visit the Associate Dean's Office (JHE/A214). You may be required to provide supporting
documentation.

4. This form must be submitted during the period of absence or the following day, and is only valid for
academic work missed during this period of absence.

5. ltis the prerogative of the instructor of the course to determine the appropriate relief for missed term work in
his/her course.

6. You should expect to have academic commitments Monday through Saturday but not on Sunday or
statutory holidays. If you require an accommodation to meet a religious obligation or to celebrate an
important religious holiday, you may submit the Academic Accommodation for Religious, Indigenous and
Spiritual Observances (RISO) Form to the Associate Dean’s Office. You can find all paperwork needed
here: http://www.eng.mcmaster.ca/current/documents.html

NOTICE REGARDING POSSIBLE COURSE MODIFICATION

The instructor and university reserve the right to modify elements of the course during the term. The university may
change the dates and deadlines for any or all courses in extreme circumstances. If either type of modification
becomes necessary, reasonable notice and communication with the students will be given with explanation and the
opportunity to comment on changes. It is the responsibility of the student to check their McMaster email and course
websites weekly during the term and to note any changes.

TURNITIN.COM STATEMENT

In this course we will be using a web-based service (Turnitin.com) to reveal plagiarism. Students will be expected to
submit their work electronically to Turnitin.com and in hard copy so that it can be checked for academic dishonesty.
Students who do not wish to submit their wok to Turnitin.com must still submit a copy to the instructor. No penalty
will be assigned to a student who does not submit work to Turnitin.com. All submitted work is subject to normal
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verification that standards of academic integrity have been upheld (e.g., on-line search, etc.). To see the
Turnitin.com Policy, please go to http://www.mcmaster.ca/academicinteqgrity/.

ON-LINE STATEMENT FOR COURSES REQUIRING ONLINE ACCESS OR WORK

In this course, we will be using e-mail. Students should be aware that, when they access the electronic components
of this course, private information such as first and last names, user names for the McMaster e-mail accounts, and
program affiliation may become apparent to all other students in the same course. The available information is
dependent on the technology used. Continuation in this course will be deemed consent to this disclosure. If you
have any questions or concerns about such disclosure, please discuss this with the course instructor.

REFERENCE TO RESEARCH ETHICS

The two principles underlying integrity in research in a university setting are these: a researcher must be honest in
proposing, seeking support for, conducting, and reporting research; a researcher must respect the rights of others in
these activities. Any departure from these principles will diminish the integrity of the research enterprise. This policy
applies to all those conducting research at or under the aegis of McMaster University. It is incumbent upon all
members of the university community to practice and to promote ethical behaviour. To see the Policy on Research
Ethics at McMaster University, please go to
http://www.mcmaster.ca/policy/faculty/Conduct/ResearchEthicsPolicy.pdf.
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