
7. Eigenvalue Statistics

7. 1 . Introduction

Observation :

9- in . energy spectrum changes qualitatively

with ch auge of classical dynamics

• avoided level Crossings if
d. dynamics chaofic

• level Crossings if
d. dynamics integrals Le
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Systems with time neversah symmetry :

T time reveusal operator :

• T
2
= 1

• [H, T] = 0

- antiunitary : < Tql Ty > = <914>
*

( unitary < up | uy > = <qlututy > = <914)
÷

proposition : Given aufiunifauy operatorT with [4T] :O, T? 1
One can find a basis in which H is real (without diagonal

-tiy )

⇒ Im Hej 0 ( proof
: 14. > = Ich > +TIM >

)⇒ codiu
.

er>2
⇒ Tut > = Ich>

-i ! -,

Systems with time veversal symmetry : codimension n = 2

Systems without time veversal symmetry : codimensiou n =3

Spin systems (4×4 matrix) : codimensiou n =5
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.

Nearest - neighbor level spacing distribution

Def . : PCS) des is probability to find aspaüug in [S , Stds]

es

norenalization : {PCS) ds = 1

• e.g. levels Ei : GE
;
: = Ein - Ei

N

P ( s) = 1 £ SCS - o Ei )
N in

= < SCS - OE;) > ,



Pls) for swell spacings 5 << <OE > :

• Use resulf of isolated avoided Crossing with some codimev.io, n (
n>43,5)

OE = ×? + xi + . . . + ×! = V7 with uukesown distribution WG)
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for S -so we assuue
Wto)

⇒ PCs) ~ S
"- ^

for S →0 Berry 1981

n >2 : P (5-0)--0 level vepuilsion



vemarks :

• fully chaofic systems : level repulsiou

with f-n-1 : PCs) ~ Sß for S →0

3 universalify classes :

Systems with time veversal symmetry : ß --1 PCS) - s

Systems without time veversal symmetry : ß = 2 PCS) - S2

Spin systems (4×4 matrix) : ß -_ 4 PCS) - S4

• inlegrable systems : level crossing

EBK quantitativ in 2 and more dimensions

effectively independent levels

⇒ Poisson distribution ⇒ Pls) ~ e-
S

Berry,Tabu
1977

• mixed Systems : parflywossiugs , parflyvepulsion
PCs =D = 1 - gj ( sch = chaofic phase space fvacfion)

→ after eigenfunctions


