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“Spectrum” of condensed matter theory

or: the slide | should have seen earlier
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Quantum field theory
e.g., non-Abelian gauge theories,
Higgs mechanism, dualities, ...

Interesting math:
e.g. topology and group theory
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Dirac equation: E(k)~v|K|

(emergent relativitics)
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for groundbreaking experiments

regarding the 2D material graphene

Graphene

Geim & Novoselov, 2010



Topic I: Electrons in moiré graphene

Graphene

Graphene
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: E(k) =const.
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> "Magic angle” 6

> becomes superconductor or magnet
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> Learn how to derive E (k)

> Compute it for one such twisted system




Topic ll: Machine learning of phase transitions

Basic idea: Carrasquilla & Melko, Nat. Phys. 13, 431 (2017).
XK R X
XX R X EM PM
XX KX
XK KX

In this bachelor thesis:
> Learn how to generate samples

> Learn how to train a neural network with TensorFlow



