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When generic integrable system undergoes the

T2 — T [ Previous work: AR, PRB 83, 245424 (2012) ] transition to quantum chaos, 1ts spectral properties
. Y
. may be reproduced by the random Hamiltonian
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Ty =77 = -1 The model H)) = ﬁ
0 , e mode (A) NiESvh

Geometric deformations
in the tight-binding model
onh a honeycomb lattice

'The lattice Hamiltonian for disordered

where H' is is diagonal random matrix, which

elements follow a Gaussian distribution with zero

mean and the unit variance, whereas I"1s a member

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

oraphene 1n weak magnetic field reads

SCATTERING Sd. distribution can be found analytically for any A.)
Hrp = —lo Z <1 —F ;J ) The transition to quantum chaos in strained
W o (] oraphene flakes 1s rationalized using additive
X [exp (Z(}TO /Z A dl> i) (3] + h.c.] random-matrix models as the above. The unitary
where dd;; /dg 1s relative change in the bond length symmetry class 1s observed 1n spectral statistics,
and [3=2 1s the electron-phonon coupling. providing almost all terminal atoms belong to one
Htp was diagonalized numerically for the two sublattice. 'T'his 15 satisfied for equilateral triangles
distinct types of geometric deformations. with zigzag or Klein boundaries, which also show an

approximate valley degeneracy ot each energy level.

R (I'he degeneracy 1s lifted at weak magnetic fields.)

Additionally, all geometric symmetries must be

2. STRONG INTERVALLEY
SCATTERING

broken by the deformation. In case if a single mirror

symmetry 18 left, spectral fluctuations following GOE
rather than GULE are expected.
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FIG. 1: Systems studied numerically in the paper. Bottom
left: Triangular graphene nanoflake with zigzag edges char-
acterized by the height H. Remaining plots: The same sys-
tem bent in-plain employing the strain geometry proposed by FIG. 7: Spectral rigidity As(L) for the same system as in
Guinea et al. [15] (top left) in the variant breaking all geomet- Figs. 3-6 in the presence of ac-strain (a) or zz-strain (b).
ric symmetries (ac-strain), and (bottom right) in the variant Datapoints show the results obtained numerically for differ-

Preserving the mirror symmetry (_zzi strain) Th? radu of a1c‘ ent values of the strain parameter H/R (specified for each
limiting the flake area are R4 H/+/3 for ac-strain or R4 H/2 . o : . |
- dataset). Lines are the theoretical expectations for the rele-

for zz-strain. The ratio H/R = 2 in both cases. :
vant ensembles of random matrices.
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