
Quantum Computing at UW-Stout

● Public primarily undergrad

○ 7 faculty but only 4 teach calc-based physics and up

○ ~5-10 Physics majors per year

● Computation integrated into all calc-based intro and above

● Philosophy is to focus on computational modeling, not programming. 

● Moving to include experimental components in most classes 



Minor in Quantum Information Science and 
Engineering in the works

● Four core courses
○ Quantum Revolution for Everyone

○ Quantum Logic and Information

○ Quantum Computing

○ Quantum Sensing and Detecting

● Remaining courses from physics, math, 

computer science, and engineering
○ Interdisciplinary

● Goals of minor
○ Students will be quantum aware, 

not quantum proficient

○ Students will be set up to pursue 

graduate work in quantum 

information



Not a Quantum Computing Focus

● Practical quantum computing is 

still a couple to many years off

● Not clear quantum computing 

will live up to the hype
○ Similar to the nanoscience 

hype of 90s

● QISE is much broader and connects 

to engineering more



Quantum Revolution for Everyone

● No math or science prereq

● Based around Q is for Quantum by Terry 

Rudolph

● Using simple 

addition/subtraction/multiplication and 

“misty states” can cover quantum 

computing and some simple algorithms

● Labs mostly based on games



Quantum Revolution for Everyone

● Classical information theory

● Classical cryptography

● Quantum encryption

● Gate-based model of classical computers

● Quantum computers

● Simple quantum algorithms

● Quantum sensing and metrology



Quantum Logic and Information

● Still in development

● Covers some of topics in Quantum 

Revolution, but more in depths and 

requiring more mathematical 

background

● Classical information theory
● Shannon entropy
● The bit as the “atom” of information
● Quantum information
● The qubit
● Quantum entanglement
● Classical cryptography
● Quantum encryption
● Models of computation
● Classical Logic Gates
● Quantum Logic Gates



Quantum Algorithms

● Currently is Introduction to 

Quantum Computing but will be 

renamed

● More in depth look at gate-based 

model of classical computing and 

classical algorithms

● Application of quantum logic gates

● Review of classical circuit model of 

computing

● Programming a quantum computer

● Simple quantum algorithms

● More quantum algorithms

● Noisy Intermediate Scale Quantum 

Devices

● Quantum error correction



Quantum Sensing and Devices

● Still under development

● Focus on quantum computing 

hardware and quantum devices for 

sensing/measuring

● What is quantum mechanics

● Quantum sensing

● Decoherence and error correction

● Quantum computing hardware


