
The Lieb-Schultz-Mattis (LSM) theorem and its extensions 
forbid trivial phases from arising in certain quantum 
magnets. Constraining infrared behavior with the 
ultraviolet data encoded in the microscopic lattice of spins, 
these theorems are particularly important because they tie 
the absence of spontaneous symmetry breaking to the 
emergence of exotic phases like quantum spin liquids.

I will give two lectures reviewing the recently progress on 
generalized LSM theorems. In the first lecture, I will review 
the “lattice homotopy” approach to generalizing the LSM 
theorem to quantum magnets with all possible space 
group symmetries. In this lecture, I will explain how the 
obstruction to a trivial phase given by the LSM theorems is 
related to the obstruction to “trivializing” the lattice under 
smooth, symmetric deformations.

In the second lecture, I will focus on the connections 
between the LSM theorems and the physics of symmetry 
protected topological (SPT) states. I will argue that D-
dimensional quantum systems subject to LSM theorems 
can viewed as the surfaces of (D+1)-dimensional systems 
with non-trivial SPT orders. The consequence of the LSM 
theorem, which is the non-existence of trivial symmetric 
phases, can then be understood as the consequence of 
the non-tivial “bulk SPT".
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