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Out of the 100s of MATBG samples
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Sharpe, Fox, et al. Science (2019)
Serlin, et al. Science (2020)

Two samples show QAH. What makes them different?



hBN alignment is key?
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Shi et al. PRB (2021)

`

Sharpe, Fox, et al.

Serlin, et al.

‘Cut and Stack’

Align crystal facets



For near zero 𝛳GhBN
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Shi et al. PRB (2021)
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Uncertainty in edge termination
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You et al. APL (2008)
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Uncertainty in edge termination
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You et al. APL (2008)

150°

Can we identify either the crystal axes or 
edge termination directly?

20 µm



Characterizing hBN: Second Harmonic Generation
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Li et al. Nano Lett. (2013)



Characterizing Graphene: Polarized Raman
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Cançado et al. PRL (2004)
Ferrari and Basko, Nat. Nanotech. (2013)

Edge and polarization dependent Raman process 
in graphene!



Characterizing Graphene: Polarized Raman
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30°



Align and stack
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Post-stack Characterization: PFM

11
McGilly et al. Nat. Nanotech. (2020)



Post-stack Characterization: PFM
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9.2 nm → 1.2°

8.2 nm → 1.4°

7.6 nm → 1.6°



Outlook

- Fabricate transport device from G/hBN stack
- Compare transport results to PFM

- We have the tool-kit to unambiguously stack graphene and hBN 
(except A vs A’ stacking of hBN)

- Time to start taking data points within 𝛳GG - 𝛳GhBN phase diagram!
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