
Phys 4807/502: Stats for Physics Course Outline, Fall 2023

PHYS4807/5002
Statistical analysis techniques for physics
Instructor: Dag Gillberg [Dawg] (he/him)

dag.gillberg@carleton.ca

TA: Ezekiel Staats EzekielStaats@cmail.carleton.ca

Student hour: Thurs 2:30 pm or by appointment

Office location: Room 2404 HP

Class times: Tues+Thurs 13:05-14:25

Prerequisites: Ability to program in Python, Java,
C or C++ and permission from the department

Textbook: Statistical Data Analysis, Glen Cowan

Website: https://carleton.brightspace.com

Welcome to Phys 4807/5002!
This course provides a thorough introduction of statistical methods used in experimental physics.
Exercises will be performed with analysis code written in either python or C++. Fundamental concepts in
probability theory are developed and statistical methods, including hypothesis tests, parameter estimation
using the maximum likelihood and least squares method, and confidence interval calculations, are applied.
Simulation of complex physical systems using Monte Carlo techniques is explored, including finding
solutions using several numerical methods. The course introduces ways to quantify uncertainties in
complex situations, which is important in physics, engineering and in other areas of science.

Learning the material
Research about learning shows that the most important factor in learning is doing the work of reading,
writing, recalling, practicing, synthesizing, and analyzing. Learning happens best when people actively
engage in the material on a consistent basis, which is why we have high standards in this course. We are
confident that, with appropriate effort, you all can meet those standards.

Some assignments require computer analysis in C++ or Python, which can be done on a personal computer
or using any device with a web browser, through which you get access to Carleton’s computing resources.

Inclusive teaching statement
Science is for everyone. I am committed to fostering an environment for learning that is inclusive for
everyone. All students in the class, the instructor, and any guests should be treated with respect during all
interactions. I would appreciate any feedback related to class throughout the course.

The Faculty of Science EDI statement: https://science.carleton.ca/about/edi/
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Learning objectives
At the end of the course, the student should be able to:

1. have a firm grasp of the random nature of experimental physics and be aware of and able to use the

common, important probability distribution functions

2. solve problems using numerical methods such as linear regression, numerical integration and

minimization, and use Monte Carlo methods to simulate random processes

3. design and perform statistical hypothesis tests

4. conduct parameter estimation using both the maximum likelihood and least squares methods

5. estimate confidence intervals and uncertainties

6. be familiar with multivariate techniques such as likelihood functions, Fisher discriminant, neural nets,

decision trees and deep learning

7. understand and critique statistical analyses performed in publications

Course structure and marking scheme
There will be a combination of lecture and hands on exercises. Eight assignments (subject to change), midterm

and final. Graduate students (Phys 5002) are requested to write a project, and might occasionally get an extra

question on the assignments.

Grading Policy for Undergraduate Students (Phys 4807):

Quizzes = 5%

Assignments = 30%

Midterm exam = 25%

Final exam = 40%

Grading Policy for Graduate Students (Phys 5002):

Quizzes = 5%

Assignments = 30%

Midterm exam = 20%

Final exam = 35%

Project = 10%

Quizzes and Assignments: These will be available at Brightspace
Assignments are marked by the TA, and typically involve computer code

Midterm: 90 minute tests that will be written during a lecture slot in the lecture hall.

Final exam: Location arranged by the university

Land Acknowledgement

Here at Carleton University, it is important that we acknowledge that the land on which we gather is the

traditional and unceded territory of the Algonquin nation.
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Community Guidelines
The following values are fundamental to academic integrity and are adapted from the International Center
for Academic Integrity*. In our course, we will seek to behave with these values in mind:

As students, we will… As a teaching team, we will…

Honesty ● Honestly demonstrate our knowledge and
abilities on assignments and exams

● Communicate openly without using deception,
including citing appropriate sources

● Give you honest feedback on your
demonstration of knowledge and abilities on
assignments and exams

● Communicate openly and honestly about the
expectations and standards of the course
through the syllabus, and with respect to
assignments and exams

Responsibility ● Complete assignments on time and in full
preparation for class

● Show up to class on time, and be
mentally/physically present

● Participate fully and contribute to team
learning and activities

● Give you timely feedback on your assignments
and exams

● Show up to class on time, and be mentally &
physically present

● Create relevant assessments and class
activities

Respect ● Speak openly with one another, while
respecting diverse viewpoints and perspectives

● Provide sufficient space for others to voice their
ideas

● Respect your perspectives even while we
challenge you to think more deeply and
critically

● Help facilitate respectful exchange of ideas

Fairness ● Contribute fully and equally to collaborative
work, so that we are not freeloading off of
others

● Not seek unfair advantage over fellow students
in the course

● Create fair assignments and exams, and grade
them in a fair, and timely manner

● Treat all students equitably

Trust ● Not engage in personal affairs while on class
time

● Be open and transparent about what we are
doing in class

● Not distribute course materials to others
without authorization

● Be available to all students when we say we
will be

● Follow through on our promises

● Not modify the expectations or standards
without communicating with everyone in the
course

Courage ● Say or do something when we see actions that
undermine any of the above values

● Accept a lower or failing grade or other
consequences of upholding and protecting the
above values

● Say or do something when we see actions that
undermine any of the above values

● Accept the consequences (e.g., lower teaching
evaluations) of upholding and protecting the
above values

*
This class statement of values is adapted from Tricia Bertram Gallant, Ph.D.
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Online Community Expectations for Social Platforms
With the growing use of social platforms (e.g., Discord) on campuses, it is important to keep in mind that
university codes of conduct still apply to the behaviours of students online. Please be considerate and
respectful while engaging with peers and remember that we are all humans, and that your words matter.
If any student witnesses or experiences harassment, I encourage you to reach out to me. Alternatively, you
can contact Ombuds Services or Carleton Equity and Inclusive Communities.

Online communities can be highly beneficial to students and can help to facilitate learning within the
course. I encourage people to ask questions, learn from one another, and have open discussions about
class material. That said, any acts of academic misconduct (i.e., cheating) will not be tolerated and will
result in serious consequences ranging from a grade reduction to expulsion (see academic integrity
violations).

● Examples of appropriate peer-to-peer sharing/learning vary from course to course. In this course
appropriate peer-to-peer sharing includes: identifying the proper formula to use, identifying an
incorrect or missing step in a person’s work, brainstorming potential reasons behind a concept,
suggesting helpful sites and videos for learning a concept, posting your own work showing only a
specific step or process for illustrative purposes (note: this is very different from posting your work
and solution for others to simply copy)

● Examples of unacceptable peer-to-peer sharing: Posting or sharing the answers, indicating which
answers are correct on assignments, sharing links to solutions, posting your own complete work for
a question/solution

I ask that you read and follow the list of guidelines below (moderators may re-post, if helpful):

General Rules & Guidelines

● (Choose items from list in Discord tool here; add/edit)

There may be specific situations not covered by these rules, and there may also be certain cases where a
rule does not apply. If you are concerned, confused, or conflicted over something, please reach out to a TA
or me through email for help. Let’s do our best to support one another in this class and keep the online
experience a safe, inclusive, and positive experience for everyone.

Feeling Sick?
If you feel very sick (e.g., fever, chills, stomach upset) do not come to class or campus.

Mental Health
If you are struggling, please do not hesitate to reach out. I am happy to listen, and/or direct you to
resources that might help. In terms of class, if you need extra help or missed a lesson, don’t stress! Email
me and we will set a time to meet. I’ll work with you, I promise. Remember that Carleton also offers an
array of mental health and well-being resources, which can be found here.
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University Policies
In accordance with the Carleton University Undergraduate Calendar Regulations, the letter grades
assigned in this course will have the following percentage equivalents:

A+ = 90-100 B+ = 77-79 C+ = 67-69 D+ = 57-59
A = 85-89 B = 73-76 C = 63-66 D = 53-56
A- = 80-84 B- = 70-72 C- = 60-62 D- = 50-52
F = <50
WDN = Withdrawn from the course

DEF = Deferred

Academic Accommodations, Regulations, Plagiarism, Etc.
Carleton University is committed to providing access to the educational experience in order to promote
academic accessibility for all individuals.

Academic accommodation refers to educational practices, systems and support mechanisms designed to
accommodate diversity and difference. The purpose of accommodation is to enable students to perform
the essential requirements of their academic programs. At no time does academic accommodation
undermine or compromise the learning objectives that are established by the academic authorities of the
University. More information can be found at: https://students.carleton.ca/course-outline/

University rules regarding registration, withdrawal, appealing marks, and most anything else you might
need to know can be found on the university’s website, here:

https://calendar.carleton.ca/undergrad/regulations/academicregulationsoftheuniversity/

Academic Accommodations for Students with Disabilities
If you have a documented disability requiring academic accommodations in this course, please contact the
Paul Menton Centre for Students with Disabilities (PMC) at 613-520-6608 or pmc@carleton.ca for a formal
evaluation or contact your PMC coordinator to send your instructor your Letter of Accommodation at the
beginning of the term. You must also contact the PMC no later than two weeks before the first in-class
scheduled test or exam requiring accommodation (if applicable). After requesting accommodation from
PMC, meet with your instructor as soon as possible to ensure accommodation arrangements are made. For
more details, visit the Paul Menton Centre website.

Addressing Human Rights Concerns
The University and all members of the University community share responsibility for ensuring that the
University’s educational, work and living environments are free from discrimination and harassment.
Should you have concerns about harassment or discrimination relating to your age, ancestry, citizenship,
colour, creed (religion), disability, ethnic origin, family status, gender expression, gender identity, marital
status, place of origin, race, sex (including pregnancy), or sexual orientation, please contact the
Department of Equity and Inclusive Communities at equity@carleton.ca.
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Religious Obligations
Please contact me with requests for academic accommodation during the first two weeks of class, or as
soon as possible after the need for accommodation is known to exist. For more details, please review the
Student Guide to Academic Accommodation (PDF, 2.1 MB).

Survivors of Sexual Violence
As a community, Carleton University is committed to maintaining a positive learning, working and living
environment where sexual violence will not be tolerated, and where survivors are supported through
academic accommodations as per Carleton’s Sexual Violence Policy. For more information about the
services available at the university and to obtain information about sexual violence and/or support, visit:
https://carleton.ca/sexual-violence-support/

Accommodations for Missed Work
Carleton recognizes that students may experience unexpected, temporary incapacitation (i.e., illness,
injury, or extraordinary circumstances outside of a student’s control). As a result, Carleton has put into
place a protocol for students to apply for accommodations using a self-declaration form in the event of
missed work. The form can be found at:
https://carleton.ca/registrar/wp-content/uploads/self-declaration.pdf Note that these forms should be used
for short-term concerns related to missed work; if you are experiencing chronic, ongoing challenges which
necessitate a broader solution, I recommend reaching out to the Paul Menton Centre and/or the Care
Support team.

For Pregnancy
Please contact me with any requests for academic accommodation during the first two weeks of class, or
as soon as possible after the need for accommodation is known to exist. For more details, please review
the Student Guide to Academic Accommodation (PDF, 2.1 MB).

Accommodation for Student Activities
Carleton University recognizes the substantial benefits, both to the individual student and for the
university, that result from a student participating in activities beyond the classroom experience.
Reasonable accommodation must be provided to students who compete or perform at the national or
international level. Please contact me with any requests for academic accommodation during the first two
weeks of class, or as soon as possible after the need for accommodation is known to exist. For more
details, see the Senate Policy on Accommodation for Student Activities (PDF, 25KB).
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Academic Integrity
Academic Integrity is upholding the values of honesty, trust, respect, fairness, responsibility, and courage
that are fundamental to the educational experience. Carleton University provides supports such as
academic integrity workshops to ensure, as far as possible, that all students understand the norms and
standards of academic integrity that we expect you to uphold. Your teaching team has a responsibility to
ensure that their application of the Academic Integrity Policy upholds the university’s collective
commitments to fairness, equity, and integrity.
(Adapted from Carleton University’s Academic Integrity Policy, 2021).

Examples of actions that do not adhere to Carleton’s Academic Integrity Policy include:

● Plagiarism
● Accessing unauthorized sites for assignments or tests
● Unauthorized collaboration on assignment and exams
● Using artificial intelligence tools such as ChatGPT when your assessment instructions say that it is

not permitted

Please review the checklist linked here to ensure you understand your responsibilities as a student with
respect to academic integrity and this course.

Sanctions for Not Abiding by Carleton’s Academic Integrity Policy
A student who has not upheld their responsibilities under Carleton’s Academic Integrity Policy may be
subject to one of several sanctions. A list of standard sanctions in science can be found here.

Additional details about this process can be found on the Faculty of Science Academic Integrity website.
Students are expected to familiarize themselves with and follow the Carleton University Student Academic
Integrity Policy. The Policy is strictly enforced and is binding on all students.

Student Rights & Responsibilities
Students are expected to act responsibly and engage respectfully with other students and members of the
Carleton and the broader community. See the 7 Rights and Responsibilities Policy for details regarding the
expectations of non-academic behaviour of students. Those who participate with another student in the
commission of an infraction of this Policy will also be held liable for their actions.

Student Concerns
If a concern arises regarding this course, your first point of contact is me: Email or drop in during student
hours and I will do my best to address your concern. If I am unable to address your concern, the next
points of contact are (in this order):
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Note: You can also bring your concerns to Ombuds services.

Assistance for Students
Academic and Career Development Services: http://carleton.ca/sacds/

Writing Services: http://www.carleton.ca/csas/writing-services/

Peer Assisted Study Sessions (PASS): https://carleton.ca/csas/group-support/pass/

Math Tutorial Centre: https://carleton.ca/math/math-tutorial-centre/

Science Student Success Centre: https://sssc.carleton.ca/

8

https://carleton.ca/ombuds/
http://carleton.ca/sacds/
http://www.carleton.ca/csas/writing-services/
https://carleton.ca/csas/group-support/pass/
https://carleton.ca/math/math-tutorial-centre/
https://sssc.carleton.ca/

