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Since the discovery of graphene there has been extensive interest in understanding limits of 

relativistic dispersion very close to charge neutrality point (CNP), where screening length 

diverges, and electron-electron interactions start to play significant role[1]. Among 

theoretical scenarios, there are many-body gap opening at CNP and change of the 

spectrum[2]. However, it is extremely challenging to approach CNP close enough to study 

such effects, due to extrinsic inhomogeneities such as electron-hole puddles[3]. So far, only 

suspended graphene devices have provided some insights into this system, showing 

diverging Fermi velocity when approaching CNP[4]. In our work, we assembled a dual-

gated high-angle twisted bilayer graphene, in which one can independently tune charge 

densities on each layer. We find that when doping of one of the layers increases, we 

completely suppress inhomogeneities in the other layer, as evident from the onset of 

Landau quantization already at 4 mT at 2 Kelvin. Surprisingly, our measurements reveal a 

bandgap at the neutrality point of such ultraclean graphene, with a gap size of 4 meV. 

Increased homogeneity and gap observation are reproducible across multiple devices. We 

investigate the origin of this bandgap and discuss various scenarios for its formation. 
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