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Office Phone Number: 352-294-3179 Office Hours: TBD
Teaching Assistant/Peer Mentor/Supervised Teaching Student:
Please contact through the Canvas website
· TBD

Course Description
Introduction to nano and quantum photonics and a survey of applications of photonics in recent developments in quantum technologies – Lecture 3 credits

Course Pre-Requisites / Co-Requisites
Introductory electromagnetism, and vector calculus and differential equations. Helpful, but not required.
Course Objectives
Students will be exposed to a survey of nano and quantum photonic topics that are essential for recent developments in quantum materials and devices and their applications. The course will first cover nanoscale processes and devices for manipulating light on the nanoscale and include discussions of topics, including propagating and evanescent fields in complex and subwavelength-structured media and frequency dispersion relations for photonic quasiparticles, and light propagation in periodic and resonant structures. The second half of the course will focus on discussions of classical and quantum states of light and introduce students to cavity quantum electrodynamics: strong and weak-coupling regime, light-matter entanglement in solid state, measurements of photon statistics and photon indistinguishability. The course will highlight the roles of photonics in quantum simulation, computing, and sensing.
Materials and Supply Fees
N/A
Required Textbooks and Software
· Course lecture notes are developed by the instructor

Recommended Materials
· Title: Principles of Nano-Optics
· Author: Novotny and Hecht
· Publication date and edition: November 12, 2012, 2nd Edition
· ISBN number: 1107005469

· Title: Photonic Crystals: Molding the Flow of Light
· Author: Joannopoulos, Johnson, Winn, Meade
· Publication date and edition: March 2, 2008, 2nd Edition
· ISBN number: 0691124566

· Title: Plasmonics: Fundamentals and Applications
· Author: Maier

· Publication date and edition: May 15, 2007
· ISBN number: 0387331506

· Title: Metamaterials: Physics and Engineering Explorations
· Author: Engheta and Ziolkowski
· Publication date and edition: June 2006
· ISBN number: 978-0-471-76102-0
· Title: Introduction to Quantum Photonics
· Author: Gerry and Knight
· Publication date and edition: November 22, 2004
· ISBN number: 978-0-521-52735-4

Required Computer
UF student computing requirement: https://news.it.ufl.edu/education/student-computing-requirements-for-uf/

Course Schedule
Week 1 (1/13): Introduction to nanophotonics: review of electromagnetics, Maxwell equations, wave optics, electromagnetic radiation and evanescent waves, the diffraction limit of light
Week 2 (1/20): Light matter interaction: dielectric function, Kramers-Kronig relationship, Drude-Lorentz and Drude models, Interband and intraband transitions
Week 3 (1/27): Plasmonics: quasi-static limit, nanoparticle as a plasmonic atom, size-dependent absorption and scattering, coupled nanoparticles, plasmon hybridization
Week 4 (2/3): Dielectric nanophotonics: photonics in 2D, 1D, and 0D semiconductors, selection rules, photonic density of states
Week 5 (2/10): Electromagnetic waves in 1D periodic potential: scattering from planar interfaces, photonic bandgaps, Rayleigh anomalies
Week 6 (2/17): Electromagnetic waves in 2D periodic potential: electric and magnetic metamaterials, negative refractive index, superlens and hyperlens, plasmonic and dielectric metasurfaces
Week 7 (2/24): Nanofabrication of photonic device: recent developments in nanophotonic devices and classical to quantum nanophotonics
Week 8 (3/3): Midterm presentation
Week 9 (3/10): Quantum nature of light and matter: photonics in quantum regime, classification of light by photons statistics
Week 10 (3/17): Photon anti-bunding, Hanbury-Brown Twiss interferometer, second-order correlation function, single-photon sources
Week 11 (3/24): Quantum harmonic oscillator, phasor diagrams and quadratures, vacuum fluctuations, coherent states, number-phase uncertainty
Week 12 (3/31): Resonant light-atom interactions, time-dependent Schrodinger equations, strong and weak coupling, Rabi oscillations
Week 13 (4/7): Light-matter entanglement in solid state. Platforms for quantum photonics.
Week 14 (4/14): Photonics in quantum communication, computing, sensing. Optimization of sensitivity of solid-state spin-based quantum sensing.
Week 15 (4/21): Final Presentation
Important Dates
<1/31/25>	Problem Set 1 due, midnight, electronic submission
<2/21/25>	Problem Set 2 due, midnight, electronic submission
<Week of 3/3/25>	Midterm presentation – due in class
<3/28/25>	Problem Set 3 due, midnight, electronic submission
<4/18/25>	Problem Set 4 due, midnight, electronic submission
<Week of 4/21/25>	Final presentation – class time and location

<Week of 4/28/25>	Final exam – class time and location (tentative)
Attendance Policy, Class Expectations, and Make-Up Policy
Class Participation: Attendance is required and graded based on participation of in-class activities and assignments, such as group in-class discussions and problem-solving sessions on mini problem sets.

Problem Sets: There will be four problems sets assigned throughout the semester, each weighted equally. These problem sets are designed to encourage discussion and collaboration among students, with an expectation that all work is shown in detail. No two problem sets should be identical. We will hold multiple in-class discussions to support the completion of these assignments. To bridge potential knowledge and experience gaps between undergraduate and graduate students, groups will be formed with a mix of experience levels for in-class discussions. Students are eligible for up to 70% of the total possible points for late submissions.

Midterm/Final Presentations: Students will select a research paper related to topics discussed in class, subject to instructor approval. Prior to their presentations, the instructor will review and discuss the outline with each student to provide guidance. In-class discussions will be held to assess students’ understanding of their chosen research topics. Expectations will be outlined in the grading rubric.

Make-up timeframes will be determined for absences consistent with the university’s make-up policy.
Evaluation of Grades
	Assignment
	Total Points
	Percentage of Final Grade

	Problem sets (4)
	100 each
	40%

	Midterm presentation
	100 each
	15%

	Final presentation
	100
	20%

	In-class assignments
	100
	10%

	Final Exam
	100
	15%

	
	
	100%



This course is co-listed with the undergraduate class. The homework portion of the graduate section will involve additional work and more advanced concepts with respect to the undergraduate section. Grading for the homework and presentations are different from the undergraduate course. The graduate and undergraduate sections will be graded separately, for which the graduate section has additional problems and different weights for all problems.

Grading Policy
The following is given as an example only.
	Percent
	Grade
	Grade Points

	93.4 - 100
	A
	4.00

	90.0 - 93.3
	A-
	3.67

	86.7 - 89.9
	B+
	3.33

	83.4 - 86.6
	B
	3.00

	80.0 - 83.3
	B-
	2.67

	76.7 - 79.9
	C+
	2.33

	73.4 - 76.6
	C
	2.00

	70.0 - 73.3
	C-
	1.67

	66.7 - 69.9
	D+
	1.33

	63.4 - 66.6
	D
	1.00

	60.0 - 63.3
	D-
	0.67

	0 - 59.9
	E
	0.00



More information on UF grading policy may be found at: UF Graduate Catalog
Grades and Grading Policies

Students Requiring Accommodations
Students with disabilities who experience learning barriers and would like to request academic accommodations should connect with the disability Resource Center by visiting https://disability.ufl.edu/students/get-started/. It is important for students to share their accommodation letter with their instructor and discuss their access needs, as early as possible in the semester.

Course Evaluation
Students are expected to provide professional and respectful feedback on the quality of instruction in this course by completing course evaluations online via GatorEvals. Guidance on how to give feedback in a professional and respectful manner is available at https://gatorevals.aa.ufl.edu/students/. Students will be notified when the evaluation period opens, and can complete evaluations through the email they receive from GatorEvals, in their Canvas course menu under GatorEvals, or via https://ufl.bluera.com/ufl/. Summaries of course evaluation results are available to students at https://gatorevals.aa.ufl.edu/public-results/.
In-Class Recording
Students are allowed to record video or audio of class lectures. However, the purposes for which these recordings may be used are strictly controlled. The only allowable purposes are (1) for personal educational use, (2) in connection with a complaint to the university, or (3) as evidence in, or in preparation for, a criminal or civil proceeding. All other purposes are prohibited. Specifically, students may not publish recorded lectures without the written consent of the instructor.

A “class lecture” is an educational presentation intended to inform or teach enrolled students about a particular subject, including any instructor-led discussions that form part of the presentation, and delivered by any instructor hired or appointed by the University, or by a guest instructor, as part of a University of Florida course. A class lecture does not include lab sessions, student presentations, clinical presentations such as patient history, academic exercises involving solely student participation, assessments (quizzes, tests, exams), field trips, private conversations between students in the class or between a student and the faculty or lecturer during a class session.

Publication without permission of the instructor is prohibited. To “publish” means to share, transmit, circulate, distribute, or provide access to a recording, regardless of format or medium, to another person (or persons), including but not limited to another student within the same class section. Additionally, a recording, or transcript of a recording, is considered published if it is posted on or uploaded to, in whole or in part, any media platform, including but not limited to social media, book, magazine, newspaper, leaflet, or third party note/tutoring services. A student who publishes a recording without written consent may be subject to a civil cause of action instituted by a person injured by the publication and/or discipline under UF Regulation 4.040 Student Honor Code and Student Conduct Code.


University Honesty Policy
UF students are bound by The Honor Pledge which states, “We, the members of the University of Florida community, pledge to hold ourselves and our peers to the highest standards of honor and integrity by abiding by the Honor Code. On all work submitted for credit by students at the University of Florida, the following pledge is either required or implied: “On my honor, I have neither given nor received unauthorized aid in doing this assignment.” The Honor Code (https://sccr.dso.ufl.edu/process/student-conduct-code/) specifies a number of behaviors that are in violation of this code and the possible sanctions. Furthermore, you are obligated to report any condition that facilitates academic misconduct to appropriate personnel. If you have any questions or concerns, please consult with the instructor or TAs in this class.

Commitment to a Safe and Inclusive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values, including the elimination of discrimination. It is expected that every person in this class will treat one another with dignity and respect regardless of race, creed, color, religion, age, disability, sex, sexual orientation, gender identity and expression, marital status, national origin, political opinions or affiliations, genetic information, and veteran status.

If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please contact your instructor or any of the following:
· Your academic advisor or Graduate Coordinator
· HWCOE Human Resources, 352-392-0904, student-support-hr@eng.ufl.edu
· Pam Dickrell, Associate Dean of Student Affairs, 352-392-2177, pld@ufl.edu
· Toshikazu Nishida, Associate Dean of Academic Affairs, 352-392-0943, nishida@eng.ufl.edu
Software Use
All faculty, staff, and students of the University are required and expected to obey the laws and legal agreements governing software use. Failure to do so can lead to monetary damages and/or criminal penalties for the individual violator. Because such violations are also against University policies and rules, disciplinary action will be taken as appropriate. We, the members of the University of Florida community, pledge to uphold ourselves and our peers to the highest standards of honesty and integrity.
Student Privacy
There are federal laws protecting your privacy with regards to grades earned in courses and on individual assignments. For more information, please see: https://registrar.ufl.edu/ferpa.html
Campus Resources:
Health and Wellness
U Matter, We Care:
Your well-being is important to the University of Florida. The U Matter, We Care initiative is committed to creating a culture of care on our campus by encouraging members of our community to look out for one another and to reach out for help if a member of our community is in need. If you or a friend is in distress, please contact umatter@ufl.edu so that the U Matter, We Care Team can reach out to the student in distress. A nighttime and weekend crisis counselor is available by phone at 352-392-1575. The U Matter, We Care Team can help connect students to the many other helping resources available including, but not limited to, Victim Advocates, Housing staff, and the Counseling and Wellness Center. Please remember that asking for help is a sign of strength. In case of emergency, call 9-1-1.
Counseling and Wellness Center: https://counseling.ufl.edu, and 392-1575; and the University Police Department: 392-1111 or 9-1-1 for emergencies.
Sexual Discrimination, Harassment, Assault, or Violence
If you or a friend has been subjected to sexual discrimination, sexual harassment, sexual assault, or violence contact the Office of Title IX Compliance, located at Yon Hall Room 427, 1908 Stadium Road, (352) 273-1094, title-ix@ufl.edu

Sexual Assault Recovery Services (SARS)
Student Health Care Center, 392-1161.
University Police Department at 392-1111 (or 9-1-1 for emergencies), or http://www.police.ufl.edu/.


Academic Resources

E-learning technical support, 352-392-4357 (select option 2) or e-mail to Learning-support@ufl.edu.
https://elearning.ufl.edu/.
Career Connections Center, Reitz Union, 392-1601. Career assistance and counseling; https://career.ufl.edu.

Library Support, http://cms.uflib.ufl.edu/ask. Various ways to receive assistance with respect to using the libraries or finding resources.
Teaching Center, Broward Hall, 392-2010 or 392-6420. General study skills and tutoring. https://teachingcenter.ufl.edu/.

Writing Studio, 302 Tigert Hall, 846-1138. Help brainstorming, formatting, and writing papers. https://writing.ufl.edu/writing-studio/.

Student Complaints Campus: https://sccr.dso.ufl.edu/policies/student-honor-code-student-conduct-code/;https://care.dso.ufl.edu.
On-Line Students Complaints: https://distance.ufl.edu/getting-help/; https://distance.ufl.edu/state-authorization-status/#student-complaint.

