
UNIVERSITY OF CALGARY
FACULTY OF SCIENCE

DEPARTMENT OF PHYSICS & ASTRONOMY
COURSE OUTLINE

1. Course: PHYS 443, Quantum Mechanics I -- Winter 2018

Lecture 01: (TR, 12:30-13:45 in SA124A)

Instructor Name Email Phone Office Hours
Barry Sanders sandersb@ucalgary.ca 403-210-8462 SB 303 By Appointment Only

Course Site:

D2L: PHYS 443 L01-(Winter 2018)-Quantum Mechanics I

Department of Physics & Astronomy: Science B 605, 403 220-5385, office@phas.ucalgary.ca

Students must use their U of C account for all course correspondence.

2. Prerequisites:

See section 3.5.C in the Faculty of Science section of the online Calendar.

Physics 325 and 343 and Mathematics 311.
Prior completion of or concurrent registration in Mathematics 367 or 377 is highly recommended.

3. Grading:

The University policy on grading and related matters is described in F.1 and F.2 of the online University Calendar.
In determining the overall grade in the course the following weights will be used:

Component(s) Weighting
%

Assignments 30
First Midterm Exam (75' in class 8 February

2018) 15

Second Midterm Exam (75' in class 27 March
2018) 15

Final Exam (3 hrs scheduled by registrar) 40
  
  

 

Each piece of work (reports, assignments, quizzes, midterm exam(s) or final examination) submitted by the
student will be assigned a grade. The student's grade for each component listed above will be combined with the
indicated weights to produce an overall percentage for the course, which will be used to determine the course
letter grade.

The conversion between a percentage grade and letter grade is as follows;

Letter Grade A+ A A- B+ B B- C+ C C- D+ D
Minimum Percent Required 95 90 85 80 75 70 65 60 55 50 45

Usually one problem will be set during each class and is due 9 am one week to the day from being set (e.g.
problem set Tuesday afternoon: due following Tuesday at 9 am) unless the due date is a holiday or a reading day,
in which case the problem is due 9 am on the first regular day of classes after one week has transpired since the
problem was set. Each problem must be emailed to Barry Sanders at sandersb@ucalgary.ca as a pdf file or a link
to the file (e.g., Dropbox, Overleaf, Google Doc) can be emailed. If more than one pdf file is sent, only the first pdf
file will be graded.  You can email a pdf of the scanned or photographed version of your neat handwritten
solution, if you prefer to write by hand.  Handwritten homework must be legible and neat; otherwise it will not be
graded.  Homework assignments are to be written as succinct reports: state the problem followed by a clear

http://www.ucalgary.ca/pubs/calendar/current/sc-3-5.html
http://www.ucalgary.ca/pubs/calendar/current/f-1.html
http://www.ucalgary.ca/pubs/calendar/current/f-2.html


exposition of the result including defining salient terms and symbols and explaining steps in the equations. 
Reports consisting mostly of a string of mathematical results without clear explanatory text will not receive full
marks.   Non-pdf file formats (such as .doc or .jpg or .gif) will be rejected, resulting in an automatic grade of zero
for that homework task.  The file must be less than 5 MB in size and should be as small as possible without
sacrificing significant image quality.  The email timestamp must be before or by the 9 am deadline on the due
date.  Each homework problem is of equal value and graded out of ten (10).

The midterm and final examinations are each closed-book, no-calculator/no-computer tests.  Each mid-term
examination is held in class for seventy-five (75) minutes.  The three-hour final examination will be held in the
final examination period and scheduled by the Registrar.  The cumulative course grade will be determined by
adding numerical grades for the course components and converted to a letter grade according to the conversion
table above.

4. Missed Components of Term Work:

The regulations of the Faculty of Science pertaining to this matter are found in the Faculty of Science area of the
Calendar in Section 3.6. It is the student's responsibility to familiarize himself/herself with these regulations. See
also Section E.3 of the University Calendar

The regulations of the Faculty of Science pertaining to this matter are found in the Faculty of Science area of the
University Calendar in 3.6.  Each student is responsible for becoming familiar with these regulations.  See also E.6
of the Calendar.

5. Scheduled out-of-class activities:

There are no out-of-class activities scheduled for this course.

REGULARLY SCHEDULED CLASSES HAVE PRECEDENCE OVER ANY OUT-OF-CLASS-TIME-
ACTIVITY. If you have a conflict with the out-of-class-time-activity, please contact your course
coordinator/instructor no later than 14 days prior to the date of the out-of-class activity so that alternative
arrangements may be made.

6. Course Materials:

7. Examination Policy:

The mid-term examinations are held in class and the final examination is scheduled by the registrar. Both
examinations are closed-book, and neither calculators nor computers are permitted.

Students should also read the Calendar, Section G, on Examinations.

8. Approved Mandatory and Optional Course Supplemental Fees:

There are no mandatory or optional course supplemental fees for this course

9. Writing across the Curriculum Statement:

For all components of the course, in any written work, the quality of the student's writing (language, spelling,
grammar, presentation etc.) can be a factor in the evaluation of those reports. See also Section E.2 of the
University Calendar. 

In this course, clarity in the presentation of assignments and examinations will be a factor in the evaluation of
these tasks.  See also E.2 of the University Calendar.

10. Human studies statement:

Students will not participate as subjects or researchers in human studies.

11. Reappraisal of Grades:

A student wishing a reappraisal, should first attempt to review the graded work with the Course
coordinator/instructor or department offering the course. Students with sufficient academic grounds may request
a reappraisal. Non-academic grounds are not relevant for grade reappraisals. Students should be aware that the
grade being reappraised may be raised, lowered or remain the same. See Section I.3 of the University Calendar.

1. Term Work: The student should present their rationale as effectively and as fully as possible to the Course
coordinator/instructor within 15 days of either being notified about the mark, or of the item's return to the
class. If the student is not satisfied with the outcome, the student shall immediately submit the Reappraisal
of Graded Term work form to the department in which the course is offered. The department will arrange for
a re-assessment of the work if, and only if, the student has sufficient academic grounds. See sections I.1 and
I.2 of the University Calendar
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2. Final Exam:The student shall submit the request to Enrolment Services. See Section I.3 of the University
Calendar.

12. OTHER IMPORTANT INFORMATION FOR STUDENTS:
a. Misconduct: Academic misconduct (cheating, plagiarism, or any other form) is a very serious offence that

will be dealt with rigorously in all cases. A single offence may lead to disciplinary probation or suspension or
expulsion. The Faculty of Science follows a zero tolerance policy regarding dishonesty. Please read the
sections of the University Calendar under Section K. Student Misconduct to inform yourself of definitions,
processes and penalties. Examples of academic misconduct may include: submitting or presenting work as if
it were the student's own work when it is not; submitting or presenting work in one course which has also
been submitted in another course without the instructor's permission; collaborating in whole or in part
without prior agreement of the instructor; borrowing experimental values from others without the instructor's
approval; falsification/ fabrication of experimental values in a report. These are only examples.

b. Assembly Points: In case of emergency during class time, be sure to FAMILIARIZE YOURSELF with the
information on assembly points.

c. Academic Accommodation Policy: Students needing an accommodation because of a disability or medical
condition should contact Student Accessibility Services in accordance with the procedure for
accommodations for students with disabilities available at procedure-for-accomodations-for-students-with-
disabilities_0.pdf.

Students needing an accommodation in relation to their coursework or to fulfill requirements for a graduate
degree, based on a protected ground other than disability, should communicate this need, preferably in
writing, to the Associate Head of the Department of Physics & Astronomy, Dr. David Feder by email
dfeder@ucalgary.ca or phone 403-220-3638. Religious accommodation requests relating to class, test or
exam scheduling or absences must be submitted no later than 14 days prior to the date in question:
http://www.ucalgary.ca/pubs/calendar/current/e-4.html

d. Safewalk: Campus Security will escort individuals day or night (www.ucalgary.ca/security/safewalk/) . Call
403-220-5333 for assistance. Use any campus phone, emergency phone or the yellow phones located at
most parking lot pay booths.

e. Freedom of Information and Privacy:  This course is conducted in accordance with the Freedom of
Information and Protection of Privacy Act (FOIPP). Students should identify themselves on all written work by
placing their name on the front page and their ID number on each subsequent page. For more information,
see also www.ucalgary.ca/legalservices/foip.

f. Student Union Information: VP Academic, Phone: 403-220-3911 Email: suvpaca@ucalgary.ca. SU Faculty
Rep., Phone: 403-220-3913 Email: sciencerep@su.ucalgary.ca. Student Ombudsman, Email:
suvpaca@ucalgary.ca.

g. Internet and Electronic Device Information: Unless instructed otherwise, cell phones should be turned
off during class. All communication with other individuals via laptop, tablet, smart phone or other device is
prohibited during class unless specifically permitted by the instructor. Students that violate this policy may
be asked to leave the classroom. Repeated violations may result in a charge of misconduct.

h. Surveys: At the University of Calgary, feedback through the Universal Student Ratings of Instruction (USRI)
survey and the Faculty of Science Teaching Feedback form provides valuable information to help with
evaluating instruction, enhancing learning and teaching, and selecting courses. Your responses make a
difference - please participate in these surveys.

i. SU Wellness Center: The Students Union Wellness Centre provides health and wellness support for
students including information and counselling on physical health, mental health and nutrition. For more
information, see www.ucalgary.ca/wellnesscentre or call 403-210-9355.

Turn your cellphone off in class unless instructed otherwise. Communication with other individuals, via devices
connectable to the Internet, is not allowed during class time unless specifically permitted by the instructor.  If you
violate this policy, you could be asked to leave the classroom.  Repeated abuse could result in a charge of
misconduct.

Course Learning Incomes: Linear algebra, calculus, differential equations, special functions, Fourier transform,
classical mechanics, basic probability theory, numerical computing.
Course Learning Outcomes: Foundations of quantum mechanics plus comprehension of and proficiency with
nonrelativistic quantum mechanics including spectroscopy, resonance phenomena and entanglement
 

1. Review of Classical Mechanics
a. CoÃ¶rdinates and Momenta
b. Time and Energy
c. Phase space and Hamiltonian
d. Preparation and measurement

2. Complementarity and Correspondence
a. Notion of complementarity

4. Pauli Equation
a. Spin-1/2 particle
b. Dynamics in a magnetic field
c. Spin resonance

5. Two particles
a. Coupled SchrÃ¶dinger equations
b. Collision and scattering
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b. Classical-quantum correspondence
c. Preparation and measurement
d. Representations

3. SchrÃ¶dinger Equation
a. Free particle
b. Step potential, well and barrier
c. Coulomb potential and spectroscopy
d. Harmonic oscillator

c. Oscillator coupled to oscillator
d. Two spin-1/2 particles

6. Entanglement
a. Einstein-Podolsky-Rosen paradox
b. Bohmâ€™s spin paradox
c. Bell inequality
d. Applications

Department Approval: Electronically Approved Date: 2018-01-05 16:19



Course Outcomes
1. Know the background and experiments which led to the development of quantum mechanics.
2. Explain, qualitatively and quantitatively, the role of photons, electrons and Bohrâ€™s model in explaining these

experiments
3. Be able to discuss and interpret experiments displaying wavelike behaviour of matter, and how this motivates the

need to replace classical mechanics by the SchrÃ¶dinger equation
4. Understand the postulates of quantum mechanics: the SchrÃ¶dinger equation, the wave function and its physical

interpretation, stationary and non-stationary states, time evolution
5. Interpret and discuss physical phenomena in light of the uncertainty relation
6. Be able to solve the SchrÃ¶dinger equation for simple one-dimensional systems -- the ones explicitly taught (e.g.

square well, harmonic oscillator, potential barrier), as well as similar, new ones
7. Gain a basic understanding of the formalism and 'language' of quantum mechanics and how it relates to linear

algebra (Diracâ€™s notation).
8. Use the solution to compute probabilities, expectation values, uncertainties and time evolution


