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FIG. 1: Transitions between symmetry classes and random A -\v
matrix ensembles relevant for closed nanosystems in graphene 04l A 104
characterized by the disorder strength, the intervalley scatter-
ing rate, and (optionally) placed in the weak magnetic field 0 i — 0
. . . . . .« . | | I
B. Solid arrows in the right part indicate transitions already 0 1 2 3

reported in the literature; dashed arrows in the central part
indicate remaining transitions.
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FIG. 5: Level-spacing distributions p )(b) for triangular

nanoflakes with armchair (a)—(c) and zigzag (d)—(f) edges.
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The lattice Hamiltonian for disordered Ag’? A-rar B G Amson? &
oraphene in weak magnetic field reads > 0 2 108 0 102 10°  10°
Hrea = Z (i (A)]7) (7] + h.c.] Niot Ko Niot Ko
(27) FIG. 6: Least-squares fitted parameters Ag; for (a) transi-
£ 3 [ My (1) + Ugare(ri) + U (r2) 1)1 tion Poisson-GOE and (b) transition Poisson-GUE [see Egs.
0
where Nimp r— R, When generic integrable system undergoes the
Uimp(r) = Z Un exp <_ - 25271 > ' transition to quantum chaos, its spectral properties
A | may be reproduced by the random Hamiltonian
Hrpa was diagonalized numerically for each H(\) = H® + )‘V’
quasirandom realization of the impurity potential. VI+ A2
where H' is is diagonal random matrix, which
elements follow a Gaussian distribution with zero
(a) mean and the unit variance, whereas J'1s a member

of GOE or GUE. (For N=2, the level-spacings

distribution can be found analytically for any A.)

The transition to quantum chaos 1n disordered
ARMCHAIR ZIGZAG KLEIN

ographene flakes 1s rationalized using additive

random-matrix models as the above. The functional

relation between the best-fitted model parameter Ag

and the disorder strength has a form of a power law.

(c) 1.0 The unitary symmetry class is observed in spectral
0.5 statistics, providing almost all terminal atoms belong
o < to one sublattice. This 1s satisfied for equilateral
™ 0.0 E
i ) . . . : . .
T triangles with zigzag or Klein boundaries, which also
-0.5 .
show an approximate valley degeneracy of each
1.0 energy level. The degeneracy 1s lifted at weak
FIG. 2: Systems studied numerically in the paper. (a), (b) magnetic fields.
Triangular and hexagonal nanoflakes with armchair, zigzag . ] ]
and Klein edges. (c) Typical impurity potential landscape For a fixed disorder Strength in the chaotic
Uimp(r) for a triangular flake with armchair edges and 2106 i i .
carbon atoms. The triangle height is H = 39a ~ 10nm, the range and 1ncreasing the number of edge vacancics

impurity concentration and the disorder correlation length are

Nimp/Neot = 0.01 and € = v/3 a, respectively. we have observed the transition to GOE distribution.
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