Radiative Transfer

Department of Physics and Atmospheric Science
PHYC 4570.03 / Winter 2026

Dalhousie University operates in the unceded territories of the Mi’kmaw, Wolastogey, and
Peskotomuhkati Peoples. These sovereign nations hold inherent rights as the original peoples of
these lands, and we each carry collective obligations under the Peace and Friendship Treaties.
Section 35 of the Constitution Act, 1982, recognizes and affirms Aboriginal and Treaty rights in
Canada.

We recognize that African Nova Scotians are a distinct people whose histories, legacies, and
contributions have enriched the part of Mi’kma’ki known as Nova Scotia for over 400 years.

Course Instructor(s)

Name Email Office Hours
Prof. Thomas J. Duck tduck@dal.ca Mondays @ 1 PM,
Dunn 128
. . - . TBD,
Phillipe Gauvin-Bourdon phillipe.gauvin-bourdon@dal.ca
Dunn 212

Course Description

From the Calendar: “The equations of radiative transfer through the atmosphere will be
developed and used. Special topics include transfer of infrared radiation. Mie scattering,
absorption by atmospheric gases and aerosols, transfer through clear and cloudy atmospheres.
Also remote sensing techniques and radiative transfer models are covered.”

A detailed breakdown of topics for this term is given under Course Content on pg. 4.
Course Prerequisites
PHYC 2060.03 Oscillations and Waves, PHYC 2510.03 Electricity and Magnetism.

There will be extensive use of differential equations in this course.


mailto:tduck@dal.ca
mailto:phillipe.gauvin-bourdon@dal.ca
https://academiccalendar.dal.ca/Catalog/ViewCatalog.aspx?entitytype=CID&entitycode=PHYC+4570

Student Resources

Prof. Duck is available Mondays at 1 PM in Dunn 128. TA Phillipe Gauvin-Bourdon’s availability
is to be decided. His office is in Dunn 212. Both are also available by appointment.

In general, questions about the course and lectures should be asked of Prof. Duck, while help
with homework assignments and the term project should be taken to Phillipe. Grading
guestions should be raised with Phillipe before bringing them to Prof. Duck.

N.B. Phillipe will not begin as TA until February and won’t be available until then.

Course Structure

Course Delivery

The course will be delivered in person and will not be recorded to protect privacy and
encourage classroom participation. Video lectures may be provided in the event Prof. Duck
is away or if there are unforeseen circumstances.

Lectures
Mondays and Wednesdays, from 11:35 AM-12:55 PM in Dunn 302.
Laboratories: None.

Tutorials: None.

Course Materials

Recommended Textbook: A First Course in Atmospheric Radiation, by G. W. Petty, 2nd ed.,
2006, ISBN-13:978-0-9729033-1-8. Assignment problems will be drawn primarily from this text.

Lecture PDFs and assignments will be distributed on Brightspace.

Term project requirements are also documented on Brightspace.

Assessment
Component Weight Date Time Location Duration
Midterm 1 20% Feb.1111:35 AM Dunn 302 80 mins
Midterm 2 20% Apr.1 11:35 AM Dunn 302 80 mins
Assignments 15% Bi-weekly - - -

Term Proiject 45% See below - - -


https://sundogpublishingstore.myshopify.com/products/a-first-course-in-atmospheric-radiation-g-w-petty

The term project will consist of:

- Bi-weekly progress reports: 5%
- Presentation: 10%
- Final Report: 30%

Presentations will be given in class on March 9, 11 and 16.
The Final Report is due on April 9.

Conversion of numerical grades to final letter grades follows the
Dalhousie Grade Scale:

A+ (90-100) B+ (77-79) C+ (65-69) D (50-54)
A (85-89) B (73-76) C (60-64) F (0-49)
A- (80-84) B- (70-72) C- (55-59

Course Policies on Attendance

Regular attendance is required. Students should notify Prof. Duck by email prior to any
expected absence.

Assignments may not be accepted from students who miss classes.
Make-up exams may not be available to students who miss classes.

Exceptions to this policy may be made at Prof. Duck’s discretion.

Course Policies on Cell Phones

To get the most out of our time together, students are asked to silence and put away cell
phones before entering the classroom. If you need to take a call or send a message during class,
please step outside.

Even the presence of a phone can reduce attention, learning and memory (Skowronek et al.,
2023). By putting devices away, we create a space where it’s easier to concentrate, engage
with classmates, and work through challenging ideas. Class time is a chance to unplug and give
your full attention to learning.

Course Policies on Missed or Late Academic Requirements

Assignment extensions may be granted at the discretion of Prof. Duck. Late assignments will
not be accepted once graded assignments have been returned.

Midterm exams absences should be documented using the Student Declaration of Absence
form. A maximum of one Declaration of Absence will be accepted for this purpose. Students



https://www.dal.ca/campus_life/academic-support/grades-and-student-records/grade-scale-and-definitions.html
https://doi.org/10.1038/s41598-023-36256-4
https://doi.org/10.1038/s41598-023-36256-4
https://www.dal.ca/faculty/computerscience/current/advising_resources/undergraduate-student-support/student_absence1.html

who miss writing both midterm exams at their regularly scheduled time will receive a final
grade of INC.

Students who miss a midterm exam will be required to write a makeup. Students who need to
write a makeup exam should not discuss the exam with any other student. Doing so would be
considered an academic integrity violation by both students.

Course Policies related to Academic Integrity

Students are welcome to discuss homework assignments with each other. However, all
submitted work must be your own, written independently.

Generative Al tools, such as ChatGPT, may be used to support learning (e.g., exploring topics)
but should not be used to solve assignment problems.

Assignments provide essential preparation for exams, which you will complete independently.
But more than that, they are where you will wrestle with ideas, make mistakes, and gain
insights that turn information into understanding.

Course Content
Topics to be covered will include:

Introduction to Radiative Transfer

Radiant Flux and Other Radiometric Quantities
Absorption, Refraction and Reflection in Media
Radiation Laws of Physics

Atmospheric Extinction

Atmospheric Emission

Atmospheric Scattering

Absorption by Gases
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Learning Objectives

Students will learn about radiative transfer in the atmosphere with application to problems in
weather, climate, and remote sensing. They will learn how radiative transfer equations are
formulated in terms of basic radiometric quantities and the radiation laws of physics. The
absorption, emission and scattering of radiation by gases and particles and how such processes
are modelled will be explored.



University Policies and Statements

Recognition of Mi’kmaq Territory

Dalhousie University would like to acknowledge that the University is on Traditional Mi’kmaq
Territory. The Elders in Residence program provides students with access to First Nations elders
for guidance, counsel, and support. Visit or e-mail the Indigenous Student Centre at 1321
Edward St or elders@dal.ca. Additional information regarding Mi’kmagqg and Indigenous
Relations (including the Elders in Residence program, Land Acknowledgements, Understanding
Our Roots, and much more) can be found at: https://www.dal.ca/about/mission-vision-
values/mikmag-indigenous-relations.html.

Internationalization

At Dalhousie, ‘thinking and acting globally’ enhances the quality and impact of education,
supporting learning that is “interdisciplinary, cross-cultural, global in reach, and orientated
toward solving problems that extend across national borders.” Additional internationalization
information can be found at: https://www.dal.ca/about/mission-vision-values/global-
relations.html.

Academic Integrity

At Dalhousie University, we are guided in all our work by the values of academic integrity:
honesty, trust, fairness, responsibility, and respect. As a student, you are required to
demonstrate these values in all the work you do. The University provides policies and
procedures that every member of the university community is required to follow to ensure
academic integrity. Additional academic integrity information can be found at:
https://www.dal.ca/dept/university secretariat/academic-integrity.htmil.

Accessibility

The Student Accessibility Centre is Dalhousie's centre of expertise for matters related to
student accessibility and accommodation. If there are aspects of the design, instruction, and/or
experiences within this course (online or in-person) that result in barriers to your inclusion,
please contact the Student Accessibility Centre (https://www.dal.ca/campus_life/academic-
support/accessibility.html) for all courses offered by Dalhousie with the exception of Truro. For
courses offered by the Faculty of Agriculture, please contact the Student Success Centre in
Truro (https://www.dal.ca/campus_life/ssc.html).

Conduct in the Classroom — Culture of Respect
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Substantial and constructive dialogue on challenging issues is an important part of academic
inquiry and exchange. It requires willingness to listen and tolerance of opposing points of view.
Consideration of individual differences and alternative viewpoints is required of all class
members, towards each other, towards instructors, and towards guest speakers. While
expressions of differing perspectives are welcome and encouraged, the words and language
used should remain within acceptable bounds of civility and respect.

Diversity and Inclusion — Culture of Respect

Every person at Dalhousie has a right to be respected and safe. We believe inclusiveness is
fundamental to education. We stand for equality. Dalhousie is strengthened in our diversity.
We are a respectful and inclusive community. We are committed to being a place where
everyone feels welcome and supported, which is why our Strategic Direction prioritizes
fostering a culture of diversity and inclusiveness (Strategic Priority 5.2). Additional diversity and
inclusion information can be found at: https://www.dal.ca/about/mission-vision-values/equity-
diversity-inclusion-and-accessibility/about-office-equity-inclusion.html.

Student Code of Conduct

Everyone at Dalhousie is expected to treat others with dignity and respect. The Code of Student
Conduct allows Dalhousie to take disciplinary action if students don’t follow this community
expectation. When appropriate, violations of the code can be resolved in a reasonable and
informal manner - perhaps through a restorative justice process. If an informal resolution can’t
be reached, or would be inappropriate, procedures exist for formal dispute resolution. The full
Code of Student Conduct can be found at:
https://www.dal.ca/content/dam/www/about/leadership-and-governance/governing-
bodies/code-student-conduct.pdf.
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