Mott insulator phase transition in graphene

JiaNing Leaw™? J. N. B. Rodrigues*?, S. Adam"**

! Centre for Advanced 2D Materials, National University of Singapore, 6 Science Drive 2, Singapore
117546, Singapore

2 Department of Physics, Faculty of Science, National University of Singapore, 2 Science Drive 3,
Singapore 117542, Singapore

% Yale-NUS College, 16 College Avenue West, Singapore 138527, Singapore
Email: jnleaw@u.nus.edu

Abstract

Mott insulator phase transition is one of the mechanisms that allow application of graphene on low
power electronic devices. It has been shown in literature [1] that the phase transition of a spinless
system into charge-density-wave (CDW) state occurs at a smaller short-range coupling when the long
range coupling is increased. Here, we examine the Mott insulator phase transition into spin-density-
wave (SDW) state by considering Gross-Neveu model with spin. Contrary to CDW phase transition and
the conventional wisdom, our renormalization group (RG) calculation shows that the SDW phase
transition occurs at a larger onsite potential when the nearest neighbor potential is increased.
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