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FYSA13: Waves, optics and quantum mechanics

Introduction to the FYSA13 course in 2025
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Course responsible

Particle physicist Vincent Hedberg
https://vincent-hedberg.web.cern.ch
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FYSA13: Course structure
The course consists of three parts:
1. Wave mechanics: Lecturer Vincent Hedberg & Pablo Villanueva Perez
2. Geometrical optics: Lecturer Pablo Villanueva Perez
3. Quantum mechanics: Lecturers Joakim Bood

Each part has separate lectures, exercises, quizzes (online), exam (mandatory), lab 
(mandatory) and hand-in exercise. 

The course has been given twice as an online course because of COVID but since then 
we given it on campus. Wave and optics lectures are therefore available on video.

The course has something called a syllabus in Canvas which is recommendations of the 
activities that you should do each day.
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FYSA13: Course structure
The quizzes in Canvas contains knowledge questions which will help you check that you 
have understood the lectures and the text book.

After completing this course you should be able to solve numerical problems and this 
will be tested in the three exams. A minimum set of problems from the book has been 
selected to help you practice this. Exercise times with two tutors (Rezvan Tahouri and 
Daniel Holst) will be avilable and if you have problems with the quizzes or the numerical 
problems you can get help with them in these exercise sessions. 

Hand-in problems  based on old exam questions are provided on each of the three parts 
in the course. They are not mandatory but will give points that will be taken into 
account when the exams are corrected. You can work on the problems with other 
students but has to write your own report.
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Three mandatory labs will be given in two lab periods:

1. Wave mechanics: O5 Diffraction – half day, 
Supervisors: August Thomasson & Hajar Jalili

2. Geometrical optics: O4 Optics lab – half day, 
Supervisors: Julia Rogalinski & Runqing Yang

3. Quantum mechanics: K2 Quantum lab – half day, 
Supervisors: Sameer Devipur & Tommy Holmqvist

One mandatory lab introduction meetings will be given on March 27.

Three exams will take place on the 4th of June.

FYSA13: Course structure
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FYSA13: Textbook

University Physics by Young & Friedman 

Wave mechanics
Oscillatory motion:               Chapter 14.1 – 14.4
Mechanical waves:                Chapter 15.1 – 15.8
Sound:                                  Chapter 16.1 – 16.3 and 16.8
Electromagnetic waves:        Chapter 32.1 - 32.3
Interference:                       Chapter 35.1 – 35.5
Diffraction:                         Chapter 36.1 - 36.5
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FYSA13: Textbook

Optics
Nature and propagation of light:        Chapter 33.1 – 33.3
Geometrical optics:                            Chapter 34.1 – 34.4, 34.6-34.8

Quantum physics
Photons:                                 Chapter  38.1 & 38.3 & 38.4
Matter waves:                        Chapter 39.1 – 39.3 and 39.6
Quantum mechanics:               Chapter 40.1 – 40.6
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Lectures & exercises in wave mechanics

There will be 9 lectures by Vincent Hedberg and Pablo Villanueva 
Perez and 3 exercise sessions during two weeks. 
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Labs in wave mechanics

In the O5 Diffraction lab you will study how light 
waves interacts and produce diffraction and 
interference effects. 
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Lectures & exercises in optics

There will be 4 lectures by Pablo Villanueva Perez
and 1 exercise session during two weeks. 
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Lectures & exercises in quantum mechanics

There will be 6 lectures by Joakim Bood and 3 exercise sessions 
during two weeks. 
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Labs in optics & quantum mechanics

In the O4 Geometric Optics lab you will do measurements and explore the ray model of 
light that is used to study lenses and mirrors. In the K2 Quantum physics lab you will study 
the hydrogen spectrum and use a USB spectrometer. 
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Web pages in Canvas
https://canvas.education.lu.se/courses/33871
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Web pages in Canvas
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Web pages in Canvas
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Video web pages
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Course evaluation

At the end of the 
course there will an 
evaluation of the 
course. It is 
important that you 
participate in this.
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Student representative
One to two students on the course 
tasked with acting as a channel of 
communication between students and 
teaching staff.

Raise problems that arise.

Reminding students about course 
evaluations and reviewing them.

Everyone is to be informed as to who 
is the course representative.

Support from the Lund Science 
Students’ Union (LUNA).
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 The student health and safety representative – a student at your 
department who works with study environment conditions. 
www.lundsnaturvetarkar.se/complaints/

 The Lund Science Students’ Union (LUNA) – science students who 
work with everything that concerns university studies. They can be 
contacted anonymously and have a duty of confidentiality.
www.lundsnaturvetarkar.se/complaints/

 The student ombudsman – works with student matters throughout the 
University, employed by the Lund University Students’ Unions (LUS).
www.studentombudet.se

In case of problems…
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Introduction: The physics model

A simple theoretical 
model:

Velocity = 
Distance / Time
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A more complicated model:

Location  = 

r(x,y,z,t)

r(x,y,z,t)

Velocity = 
derivative of r with respect to 

time

Introduction: The physics model
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Our physics models: The formula sheet

Formula sheets are available on Canvas.
They will be handed out during the exams.
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What you need to know
Trigonometry:

Trigonometric relationships:

Algebra:

Derivation:

Logarithms and powers:

Vectors:


