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The reason is that the spectrum here can generally be
regarded as combination of unrelated series of
numbers, which gives Poisson distribution.
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JC AR PR (Random matrix theory) :

Consider an ensemble of matrices with given
distribution of the elements, e.g., some type of
Gaussian distribution, under suitable conditions
imposed by symmetry.

For Gaussian orthogonal ensemble (with time
reversal symmetry), it is approximately

ps)=(ms/2)exp(— mws*/4)
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Fig. 4. (a) The lowest 48 cigenvalues for the quantized Hamiltonian (2.1.41) with y = 1. For every value of o, the spectrum has been unfolded to
one of mean spacing 1. As shown in the magmification (b}, almost all crossings or close encounters between eigenvalues are avouded.
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Instead of P(s), it is easier to study the so-called
form factor, which is the Fourier transform of the
two point correlation of the oscillatory part of the
density of states.

Berry (1985) --the agreement of the zero order.
Sieber and Richter (2001) — first order

Haake’s group (2003-2004) - second and higher
orders.
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The kicked rotator model: In the classical case with
infinite domain of momentum, classical diffusion
makes the energy increases monotonically.

While in the quantum case, there is suppression of
the classical diffusion of energy.

This is called dynamical localization, emphasizing its
difference from Anderson localization in a random system.

Mathematical relation of the two localizations has been found.

A quantum system follows the classical dynamics only within a
short time, usually of the scale of Ehrenfest time.
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Wang and Li, Phys. Rev. E 66, 056208 (2002).

Wang, Casati, and Li, Phys. Rev. E 69, 025201(R) (2004).
Wang, Casati, Li, and Prosen, Phys. Rev. E 71, 037202 (2005).
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IE‘I i‘i%ﬁ?\z— eeee
FERERETRENAR, nRTEER |0
BEC%:

TR B T R G AL

SRR )
T BTE4

g

[H:HO+ eV Ce /) , BUNES)E AL J

PONENPSEEIE 2
ANEeTR e HEE

1l hfih
L R R 2 RS R




RS R —
—— BT IR

PIZAEIRIT N

r— AR
AR o I
> 0N y ‘I:l Elﬁ\
RN R
W14 PRI [ R }

BRI R S
ks
7

RGN




%?ﬁ%bﬁ?@ﬁﬂ@%ﬁ?fézlﬂ@%?;% se:

& FLoschmidt[FlJ (Loschmidt echo)
M(t) = |m(t)|?
m(t) = (Uolexp(iHt/T)exp(—iHot/h)|Vg).

H=Hy+ ¢ V e i
U R TS BAE TR E R (Fidelity ) iX —RE & 10— M1

WERRE e TR AW, B BRI 0 B T 4
L P 5 L T




FUH] 7] &L

\JUNT

HART S, ZWF50H ) gl 2

T LH N E T R5, MOEL MSE
B, AEANFEPLE) 50 LR TR U R B3 kAT

Rk 2

M () ZE 93

4[ 1. 5EyRH R S0 J

MR

ﬁ X }

—{ 3. MU F 4 }




i

G

L3
gii

[P E7ES

FGRIX

Ve

FoRRE R G Z M() AT ST HIR

Pl

TRX

M (t) 2 Yk % A4 e s R
—é)eﬁ 75? — I & ik A

'

000
000
o0
o
M(t) A 5 307 03
___ FGR: Fermi-
M(t) A 5 ZCE Rk golden-rule (%%
HICRIELL T e 2 K EH)



BERINENTELL T, M(U)ZERA 2\

- 1

| Y (t
ﬂj(t) X Iﬁ(t) = E:_Mt)t, with A(t) = —? In u( )

0x(0)

Wang, et al, Phys. Rev. E 71, 037202 (2005).

AT PRI T 2 U R 5K

HHEHE, A (D=A, HFE  osm
T R ilexp(- M O N
Jalabert,Pastawski,Phys.Rev.Lett. T e N
86,2490 (2001) D exp(-rt) |
= 21 exp(-2.t) |
|§‘9 . classical j
Silvestrov, Tworzydlo, 8 -3- fidelity
and Beenakker 451 '
exp(- A ;t) ik _4__ ]
Phy. Rev. E 67, 025204(R) -5- ﬂﬁﬁ%i: —
(2003)’ 0] | 3I0 I 35




2. SHIRTEAR G2 M (1) T

PATUESE P22 BT VAIRTE T, RV Jo A o 2
woaAEH .

M(t) ~ exp[-2D( ¢ /h)“ ]
e @ O ph E TR IV 22
Mom o w e b o L RRR R4
FIG. 1. Fidelity M(#) as a function of o2t for K,=04. € % o

=T7.67x107°, and N=N, 2N, 4N,.8N, (from bottom to top)
where N;=4096. (=0.05.0.1.0.2.0.4). The FGR decay =e '
15 shown by the dashed line. Full circles represent the semiclassical

values _-’L?a(r] at =04, computed with expression (7). The numeri- N NS
cally computed semuclassical values M ) turn out to be negligible a _2 j‘j FG Rﬁ{)&

so that AL(#) 1s well approximated by A, (¢). as clearly seen from
the figure at o=0.4. Averages were performed over 400 initial point
sources, with @, taken randomly 1n the interval [0.29). (The same
decayving behaviors are observed for initial Gaussian wave packets.)
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