Physics 476(G): Experimental Quantum Measurements
Syllabus (Fall 2023)
Course title: Experimental Quantum Measurements
Course number: PHYS 476(G)
Section number: 011
Pre-Requisite: None
Meeting days, times and places: W 2:00 pm – 4:30 pm, Currens Hall 111
Course website: http://faculty.wiu.edu/p-wang
Students are required to visit the course website for syllabus, course schedule, lecture notes, homework problems, homework solutions and other documents.
Instructor: Pengqian Wang, Professor of Physics

Office: Currens Hall 536 and 111

Office hours: M W 1:00 – 2:00 pm, F 12:00 – 2:00 pm, and by appointment.
Phone: 309-298-2541, 309-298-3249

Fax: 309-298-2850

E-mail: p-wang@wiu.edu

Required textbook:
No textbook is needed. Appropriate course materials will be distributed in class.
Course objectives:
This course introduces concepts of quantum measurement, and illustrates these concepts using experiments with photonic quantum states and light detection at the single photon level.
Some specific expectations:

1) WIU email accounts are the official emails for communication. Students should check emails every day. Students have 24 hours in responding to an email.

2) Chatting in class time should be avoided.

3) Students are encouraged to discuss homework or laboratory problems with the instructor, the classmates or any other persons. However, all work submitted for a grade should be substantially from the student himself.
4) Students should keep all graded works.
Absence policies:

1) Students are expected to attend all classes and labs. Absences, including tardy or early leaving, are not permitted unless preapproved, or in emergency. Students are responsible for materials presented in class and for changes to the schedule or plans that are announced in class.

2) For absences due to prearranged university business, such as travel of athlete teams and military activities, appropriate document should be submitted in the beginning of the semester.

3) In case of emergency you can leave at any time, however an appropriate document for the nature of the emergency is required afterward.

4) Email the instructor before other planned absences. Your email should describe the event that prevents you from coming to the class. Usually you will get a quick reply from the instructor if the absence is excused.

5) Filing WIU OARS (Online Absence Reporting System) is not automatically treated as an approved absence.
6) Schedule conflicts should be discussed in person with the instructor in the beginning of the semester and should have a written proof and a written solution.

Lab experiments:
#1: Polarized Light Manipulation 

#2: Measuring Single Photons 

#3: Generating Bi-Photons 

#4: Quantum States and Measurement Bases

#5: Photon Bunching and Indistinguishability

#6: Non-Locality and Local Realism -1

#7: Non-Locality and Local Realism -2

Lab reports:

All lab reports should have the following organizational structure. 

1) Title page—Title of that lab experiment, date of completion of the lab, your name, group members’ names, course number, and instructor for that lab.

2) Introduction—Explain the purpose of the experiment and possible applications of interest according to your understanding.

3) Background theory—Include and explain any relevant background physics concepts and mathematical equations used in the experimental analysis and data collection.

4) Experimental details—Describe the procedure of how you do the experiment. Include a complete description of the instrumentation used and the manner in which you used it. Identify the strengths and weaknesses of the experimental setup, including any special cautions observed, and any applicable sketches or photos of the equipment details and arrangement. Include demos performed by the instructor.

5) Results and discussion—Present your experimental findings, along with relevant data tables, data printouts, graphs, spectra, or images obtained, along with any analysis performed, and interpret your data in light of the theory developed in part 3. Answer any questions that are raised in the lab manual.

If the lab consists of several experiments with different objectives, it is suggested that each experiment have its own part 4 and 5 together in the lab report. 

6) Conclusions—Summarize the major findings of your experiment. Explain any errors incurred or discrepancies with theory and identify where further work may be applicable.

You are requested to prepare all text portions of your lab reports using Microsoft Word or a compatible word processor and to prepare all graphs in your lab reports using Microsoft Excel or a compatible graphing program. Students are encouraged to type equations using Microsoft Equation Editor, while clear hand-written equations are also acceptable. Please check for grammatical or spelling mistakes. You should submit a printed hardcopy. Emailed copy is not acceptable unless prearranged.

Lab reports are due in two weeks after each lab experiment, except being otherwise arranged.

Final Exam: December 11, 3:00 pm-4:50 pm. The exam is open-book and open-note.
Grading policy:
Lab experiments: 80%
Final exam: 20%
Final grade:
Undergraduate:

A: 90-100 (with a co-requirement of not more than one unexcused absence)

A-: 86-90

B+: 82-86

B: 78-82

B-: 74-78

C+: 70-74

C: 66-70

C-: 62-66

D+: 58-62

D: 54-58

D-: 50-54

F: 0-50

Graduate:

A (90-100), with a co-requirement of not more than one unexcused absence)

B (80-90)

C (70-80)

D (50-70)

F (0-50)
Note to grading:

The following bonuses are used as a minor adjustment to the final grade.

1) Active discussions in and out of class are encouraged and will be positively considered in the final grade.

2) Bonuses will be given to students who discover errors in the textbook, the lecture notes and the homework solutions.
Additional information:

1) “Web address for student rights and responsibilities: http://www.wiu.edu/provost/ students.php”

2) “Web address for Academic Integrity Policy: http://www.wiu.edu/policies/acintegrity.php”

3) “Students with disabilities: In accordance with University values and disability law, students with disabilities may request academic accommodations where there are aspects of a course that result in barriers to inclusion or accurate assessment of achievement. To file an official request for disability-related accommodations, please contact the Disability Resource Center at 309-298-2512, disability@wiu.edu or in 143 Memorial Hall. Please notify the instructor as soon as possible to ensure that this course is accessible to you in a timely manner.”

4) “University values, Title IX, and other federal and state laws prohibit sex discrimination, including sexual assault/misconduct, dating/domestic violence, and stalking. If you, or someone you know, has been the victim of any of these offenses, we encourage you to report this to the Title IX Coordinator at 309-298-1977 or anonymously online at: http://www.wiu.edu/ equal_opportunity_and_access/request_form/index.php. If you disclose an incident to a faculty member, the faculty member must notify the Title IX Coordinator. The complete Title IX policy is available at: http://www.wiu.edu/vpas/policies/titleIX.php.”
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