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❖ 3 years and hundreds of MATBG samples later…

Still only 2 ferromagnetic TBG samples with this phase diagram

❖ Intentionally creating + characterizing a graphene-hBN “hetero 

moire” has significant challenges

Need greater control. 

Strategy: 1) Characterize straight edges in flakes as ZZ or AC prior to stacking

2) Characterize moiré period after stacking. 
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❖ Non-centrosymmetric materials pumped by laser 
light at frequency f emit a second harmonic signal 
at 2f
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[7] L. McGilly, et al. Nature Nanotechnology 15.7 (2020): 580-584.
Dean Lab, Columbia

Early results confirm successful alignment using 
pre-stack characterization!

Precise alignment remains a challenge, moire 
period ~7.2 nm moire period→ 1.69 deg twist 
angle
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Outlook

❖Process flow of pre-stack 
characterization/stacking/post-stack 
characterization enables new degree of control 
AND verification of Gr-hBN moiré

Combining these tools can enable:

1) reliable reproduction of novel correlated 
electron states (like orbital ferromagnetism in 

TBG) that may depend on this supermoiré

1) systematic exploration of device behavior as a 
function of graphene-hBN alignment. 

θGG = 1.15o

θGBN= -0.6o
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