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Abstract: Chemical-vapor-deposition of graphene on copper, followed by pick-and-flip assembly, can 
synthetize ultra-high-quality stacks with fine angle-control, that allows the observation of quantum collective 

phenomena, such as flat-bands at the Fermi level in magic-angle-twisted bilayer graphene. 

 

Advances in chemical vapor deposition (CVD) growth have driven graphene crystal quality to unprecedented 
levels [1], yet it is still unknown whether this route can realize the fragile flat-band and correlated states of magic-
angle (MA) twisted bilayer graphene (TBG). Here, we report on the experimental observation by room-
temperature nano angle-resolved photoemission spectroscopy (nano-ARPES) of flat bands in a TBG sample close 
to the MA, assembled via a grow-and-stack protocol based on low-pressure CVD of graphene on copper and the 
PVA-mediated pick-and-flip technique [2]. Our study indicates electronic bands fully comparable to those 
measured in exfoliation-based samples and determines the size of the largest near-MA domain to be compatible 
with electronic transport experiments, motivating further experiments on flat band physics in CVD-graphene. 
 

 
Fig. 1 Sketch of graphene on copper and the transferred twisted homo-structure. On the right, experimental nano-ARPES 
data, centred at the graphene K-point.  
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