
Mathematical and 
Computational Challenges in 
Quantum Computing

September 11 - December 15, 2023

Scientific Overview

• Mathematical and Computational Challenges in Quantum Computing 
Opening Day: September 11, 2023

• Mathematical and Computational Challenges in Quantum Computing 
Tutorials: September 12-15, 2023

• Workshop I: Quantum Algorithms for Scientific Computation: October 2-6, 
2023

• Workshop II: Mathematical Aspects of Quantum Learning: October 16-20, 
2023

• Workshop III: Many-body Quantum Systems via Classical and Quantum 
Computation: November 6-9, 2023

• Workshop IV: Topology, Quantum Error Connection and Quantum Gravity: 
November 27 - December 1, 2023

• Culminating Workshop at Lake Arrowhead: December 10-15, 2023

Organizers

This long program will involve senior and 
junior researchers from several 
communities relevant to this program. 
You may apply for financial support to 
participate in the entire fourteen-week 
program, or a portion of it. We prefer 
participants who stay for the entire 
program. Applications will be accepted 
through April 11, 2023 but offers may be 
made up to one year before the start 
date. We urge you to apply early. 
Mathematicians and scientists at all 
levels who are interested in this area of 
research are encouraged to apply for 
funding. Supporting the careers of 
women and minority researchers is an 
important component of IPAM’s mission 
and we welcome their applications. More 
information and an application is 
available online.

For more information, visit the program webpage: 

www.ipam.ucla.edu/CQC2023  

Di Fang (UC Berkeley), Eric Hudson 
(UCLA), Lin Lin (UC Berkeley), Jarrod 
McClean (Google), Prineha Narang 
(Harvard), Richard Ross (UCLA), Dan 
Stamper-Kurn (UC Berkeley), 
Konstantina Trivisa (University of 
Maryland).

The aim of this program is to empower mathematics to change quantum 
information science, and to explore the rich overlap between pure and applied 
mathematical sciences and quantum information science. The broad goal is to 
cultivate and amplify the impact of mathematical sciences on quantum 
information science, and, conversely, to grow the impact of quantum 
information science on mathematics. With this broad goal in mind, the program 
will convene many sub-communities of mathematics together with many sub-
communities within quantum science (both theoretical and experimental) so as 
to encourage cross fertilization of ideas and the creative emergence of 
discoveries and new communities. The program will explore both how pure 
mathematics, applied mathematics, and data science can be applied to define 
and understand new concepts that arise in quantum information science and 
the quantum description of complex phenomena, and also how pure and 
applied mathematics may be advanced by the concepts and applications of 
quantum information science generally and quantum computing in particular. 
Among the important challenges addressed in this program is the effort to 
understand fully what are the new capabilities that quantum models for 
computation offer beyond classical models. Another important challenge is that 
of describing the structure and dynamics of complex quantum systems. 
Descriptions of few-body quantum systems are relatively well at hand and 
understood, even though surprises continue to arise. For larger systems, 
scientific progress has relied on various effective mathematical treatments. The 
drive to control large-scale quantum systems and use them to realize quantum 
computation challenges us to extend our treatments and obtain a deeper 
understanding of their structure and limitations. A third challenge is 
understanding where quantum information science can address current 
limitations in applied mathematics, data science, and numerical simulation. 
This program will bring together mathematicians, physicists, computer 
scientists, and others interested in pushing the boundaries of quantum 
computing.

Participation

Long Program Schedule




