Breakdown of semiclassical description of thermoelectricity
in twisted bilayer graphene
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Twisting two graphene layers
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The magic of moiré graphene
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Open Questions

* Nature of Superconductivity

* Non-Fermi Liquid behaviour ?

Linear Resistance-Temperature in twisted bilayer graphene
|

Possible non-Fermi Liquid behaviour Electron-phonon coupling
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Combining Thermoelectricity with conductivity

Why thermopower ?
100 ¢

* | Nature of interlaye- —

10 |

N4
=>
=
wn

0.3 V/inm

Strong correlation effec

07 00 _ 07
n (x 10" m?)
Jayaraman et al. Nano Lett. (2021)



Thermoelectricity and Seebeck effect
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Mott Relation
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Thermopower in twisted bilayer graphene

= Correlation effects close to magic angle
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Finding the right twist angle
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Electrical transport: Temperature dependence of
resistance
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Thermopower in twisted bilayer graphene 6 = 1.01°
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* Quantitative estimation of the deviation of the measured thermopower from
that expected from the semiclassical model not possible.



Thermopower in twisted bilayer graphene 6 = 1.16°
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Thermopower in twisted bilayer graphene 8 = 1.6°
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Thermopower in twisted bilayer graphene 6 = 1.6°

Violation of Mott formula
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Thermopower in twisted bilayer graphene 6 = 1.6°
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Thermopower in twisted bilayer
graphene 6 = 1.6°
Violation of Mott formula
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Thermopower in twisted bilayer

graphene 6 = 1.6°
Violation of Mott formula

Non vanishing thermopower
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Skewed non-Fermi liquids
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Summary

Thermopower can be used as an effective probe to study diverse phenomenology in twisted
bilayer graphene.

* Violation of Mott formula near half filling close to magic angle.

* Possibility of non-Fermi Liquid behaviour
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Thermopower in twisted bilayer graphene 6 = 1.24°
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Thermopower in twisted bilayer graphene 6 = 1.24°

No analogue in resistance
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Magnetic field dependence
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