
10.6 . Spectra statistics

aim : semiclassical derivation of spectre properfies

using properties ofpeniodic orbits

example : spectra form factor ( See ?) random matrix theory :
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10.6.1 . Diagonal Approximation Berry 1985

assume: g + g
'
⇒ Sg # Sg , ⇒ average to Zero
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lese : Sum rule by Hauuay auch Ozovio de Almeida :

principle of unifcrmity in ergodie systems :

long periodic orbits explorer energy surface
uniformly ,

just as typisch orbits

⇒ . . . ⇒ & /Agf SH -Tg ) = t fort⇒To (shortestperiodic
orbit)

8

⇒ KH) = {
+ GUE

2T GOE : g
'
= y

and g
'
= 8 tiuezeversed ,

Sg , = Sg



10.6.2 . Off - diagonal contributions :

Pains and bunches

There are bundes of long peniche orbits ,
which have almost identisch acfious

.

Their contribution is relevant in £
8,8

'

A) Pains Sieber
,
Richter @00^1

evgodicity ⇒ • long orbit comes do.se/-oeveuypoiafiuph.sp .

• the sane Golds for long peüodic orbit

. in particular : seine position , almosfopposite
direction

(Self - encounters)
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Cartoon : loop stands for long part of perioctic orbit



Linearität dynamics around peüodie orbit

⇒ ] another periodicwbuf with :

• one loop almost identical

- other loop almostidentical ,
but time - veveused

- unique ( 4 linear eq . with 4
uuknowhs)

• A dose to unstable mauifdd of periodic orbit

• A dose to stable mauifdd ofnperiodic orbit
time - reversed

• B dose to stable mauifdd of periodic orbit

- B dose to unstable mauifdd ofnperiodic orbit
time - reversed





fuvthermoveueeded : • action almostideutical /Sg -Sj / ~ E
'

with E Crossing angle

• relevant if / Sg - Sg , /
< k

a prob . disfr . of E

. in stability of dynamics
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B) Bauches Haake et al 2004

Long penio die orbits have many self-encounters , also Jane region

.combinatomics ⇒ . . . ⇒ agreements with GKE, GOE, GSE fort < 1



remarks : • Qm
.

inSight from

classical undersfaudiug of bundes of penis die orbits

with almostideufi.cat action

• existence of partner orbit from

exponentiell sensitivity in chaofic systems
instability of stability of
initial Value problem boundary value problem

•
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• conjecfuve : level statistics of classiccllychaofic Systems
( 7-" ') is well desaibed by random matrix theory CRMT)
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