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We studied the phase structure of a fermion system governed by the Dirac
equation under a strong magnetic field. The phase structure becomes rich when there is competition
between the chiral condensate and the Kondo condensate. We suggested the existence of a new quantum
critical point at a certain critical magnetic field strength, where vacuum switches over from the
one dominated by the chiral condensate to the one dominated by the Kondo condensate. We proposed
two observable behaviors that serve as signals of the competition phenomenon. First, the chiral
condensate saturates at a constant value beyond the critical magnetic field. Second, the chiral
condensate exhibits a peculiar increase as temperature increases above the critical temperature for
the Kondo condensate; The chiral condensate is liberated from the competition. These findings
suggest experimental and numerical confirmation by using multilayer graphene and lattice QCD
simulations.
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