
PHYS-344: QUANTUM MECHANICS FOR NON-PHYSICISTS

Instructor: Prof. Vladimir Manucharyan, head of SQIL

Prerequisites: working knowledge of complex numbers, linear algebra, calculus & differential equations.

Knowing a little physics helps but not required.

Mon 10-12

CM 4


Thu 10-12

INM 202



Classical vs quantum
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Only physics (considerations determining optimal parameters) is quantum!

The electrical signals in an Intel processor or light coming out of a laser pointer are still classical

Can a voltage in a circuit be as quantum as position of an electron in an atom?
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engage in Quantum projects

follow Q.I. textbooks & talks

take Q.I. courses

Course topics

1.Mathematics of quantum bits (qubits)

2.Two-qubit systems and entanglement

Homework 1 due ~ Oct 15


3.Quantum harmonic oscillator

4.Some qubit-like systems

Homework 2 due ~ Nov 15


5.Cavity QED (coupling a qubit to an oscillator)

6.Dissipation and decoherence

7.Quantum measurement

Homework 3 due ~ Dec 15

Course goals

Join the “Quantum Talent” pool!

Quantum computing

Quantum information

Quantum technology

Quantum communication

This is NOT a course on 
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Slow modern intro for absolute beginners

Sold for 10-20 CHF
comes with free video lectures

https://theoreticalminimum.com/courses/quantum-mechanics/2012/winter

Reading
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Concise intro of quantum formalism

selected chapters

Reading
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Modern physics-inclined text

selected chapters

Reading
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Quick reference on anything Physics

Free online version @ https://www.feynmanlectures.caltech.edu

Reading
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Exercises based on QuTiP in Python

https://qutip.org

Evolution of qubit’s state

on Bloch sphere Taketo Imaizumi

Don’t miss

seminars on

Thursdays!
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A) Three homework sets

- each exercise is graded 0 or 1

- most are Python-based

- about 1/2 are explained at seminars


B) Oral exam - course project

- learn a new topic and teach it to your peers

- each student presents/Q&A 10 min/10min

- project choice finalised by ~ Oct 15 (TBD)

Scoring system

50%

50%


