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I. ELECTRONIC BANDS AND WAVEFUNCTIONS IN BILAYER GRAPHENE

We present the solutions for the non-interacting ground state electronic bands and wavefunctions used in the main
manuscript. We consider a bilayer graphene arranged in the Bernal stacking order with basis atoms A;, B; and A,
Bs in the top and bottom layers respectively. The intralayer coupling is v9 and the interlayer coupling between Ag
and Bj is ;. The non-interacting electronic Hamiltonian in the (Aj, By, As, Bs) basis representation in the vicinity
of K valley reads[1],
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where 71 = A(k; £ ky), vp = %L’yo/ii7 L is the carbon-carbon bondlength and A is the on-site energy difference
between the two layers. The electronic bands and wavefunctions are obtained by diagonalizing Hy. The electronic
bands are denoted by &, (k), with n = 1,2, 3,4 in ascending energy order given by,
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where Q = \/4A2v2m 7_ + 4viy?mim_ + 4] and the signs are chosen as —+, ——, +— and ++ for n = 1,2,3,4
respectively. Their 4-component wavefunctions denoted by |®,,(k)) are given by,
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where N is the normalization constant, and the £ sign are choosen as +, —, — and + for n = 1, 2, 3,4 respectively.
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