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Abstract: While the concept of topology is often introduced by contrasting oranges with bagels, the idea of topologically distinct quantum phe
matter is far more abstract. In this talk, we will focus on a more tangible form of topology that also arises in quantum condensed matter <
when the sites in a lattice are dragged around in a symmetric manner, what attributes of the lattice would remain unchanged? Such deforms
be viewed as the lattice analog of the familiar (mental) exercise of transforming a bagel into a coffee mug. We will first introduce the mathen
framework for identifying the topological classes of lattices, and then discuss how these invariants can constrain and inform the more abstrac
of topological phases of matter that emerge.
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Perimeter Institute &

On , how about some love for the fascinating fields of physics?
We created dating profiles for a bunch of them.

PERIMETER
INSTITUTE

Confession: this slide inspired by Liujun’s talk last week :)
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Packing In teeny, tiny spaces

Atoms in a crystal A strand of human hair

[Not drawn to scale]
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Packing in teeny,

[Drawn to scale
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microscopic
Packing lots of stuff into teeny, tiny spaces,

just to see what happens.

Macroscopic
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THE problem of
quantum many-body problems

R( Consider the anti-ferromagnetic
Heisenberg model on the hyperkagome

J8; - S; ' attice.
jo “{'\ Spin-1/2

Find its ground state(s). [5 pts]

Simple to state, (almost) impossible to answer




Why simple?

e O(1) number of parameters

* What degrees of freedom

,{ * How they are arranged
* Spin-1/2

* How they are coupled




Why impossible?

e I/ spin-1/2 = dimension = 2V
e 1um sample in 2D = 2108 = 2108 GB

e Total data “stored” in our world = 240 GB




# Parameters “The Convenient

llusion of Hilbert space”
[Poulin et al PRL 2011]

Packing in
teeny, tiny spaces

What happens?

The

Grand Problem
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Packing in teeny, tiny spaces:
What information is important?




maybe Psychology!

PERIMETER
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Sensorimotor play (Piaget)
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