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We are currently witnessing rapid developments concerning the realization of quantum spin 
liquids in programmable quantum simulators and via Floquet engineering. Similarly, the realization 
of exotic fractonic phenomena in quantum spin liquids described by higher-rank gauge theories 
has now become possible in spin models with pursuits for their search in quantum materials. Over 
the past few years, we have achieved a deepened understanding of the problem of symmetry 
classification of quantum spin liquids relying on ideas and methods from category theory, and 
advanced notions in group theory. Substantial progress has also been made to understand the 
stability of gapless quantum spin liquids. Simultaneously, many-body numerical approaches based 
on neural network constructions, tensor network methods, and machine-learning approaches have 
allowed one to shed light on exploring quantum state preparation and its evolution.

•	 General Introduction to Quantum Spin Liquids - Fractionalization and Topological Order, and 
types of Phases

•	 Partons and Gauge Theory - Symmetry Classification schemes
•	 Fusion rules, Categories and QSL classification
•	 Fractons and Higher-Rank Gauge Theories
•	 Microscopic Models and Materials
•	 Theoretical and Numerical Approaches - Machine learning methods, neural network 

constructions
•	 Quantum State Preparation
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This school and conference will feature pedagogical school lectures 
and conference style talks on Quantum Spin Liquids in an intertwined 
manner over two weeks. Our aim is to communicate the exciting 
developments to students and young researchers as well as present 
state of the art in the field.

Description:
1 - 12 December 2025

Application and Deadlines:

Trieste, Italy

1 August 2025

1 October 2025
For all other applicants:

For applicants requesting financial and/or visa support:

FURTHER INFORMATION:

E-mail: smr4114@ictp.it

Web: http://indico.ictp.it/event/10879/ 

Female scientists are encouraged to apply.

GR ANTS:
A limited number of grants are available to support the 
attendance of selected participants, with priority given to 
participants from developing countries.
There is no registration fee.
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