
8. 3. Phase space representation

Eigefuacfion Classical phase Space
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iii) full information
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but can be negative ⇒ no probability distribution

V) Structures on sub - Planck eell Scale : physica ?
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Wigner function (
convention by Gaussia)

iii) information lest

iv) no Structures on sub - Planck cell Scale



Structures on sub - Planck cell Scale

8.4
.
Phase Space pnoperties

8.4.1 . SemiIassical eigenfunction hypothesis (Percival 1973 )Berry 1977

In the Semidassich limit

eigenfunctions coucentrate on those regions in phase space
which a typisch orbit explorers in the long - time limit 6-→ es .

regulär eigenfunctions : localizat.in on invariant tori

chaofic eigenfunctions : uniformly distributed on chaofic component
with fluctuatious on scale of Planck all



8.4.2
. Consequences for eigehvalue statistics

Genetic Hamiltoniau system ⇒ mixed phase space

⇒ q.us .
: regulaer and-chaotieeigeufuncf.in

regulaer eigenfunctions ⇒ Poisson Spectrum } super imposed
⇒ GOE Spectrum assumption : independentchaofic eigenfunctions

PCs) = %, [ e- Stress erfc ( II sans)] Berry
,

Robnik 1984
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8.4.3
.
Advanced eigenfunction pvopeufies

• dynamical tuuneling ( class icaley forbidden , q.cn .
allowed)

Er V

H = v : tunneling matrixelement
✓
*

Ec

regulaer - to - chaofic tuuueliug rate to many chaofic states :

Fermi 's golden rule ym = ¥+1 Vmi Ich
t T

density of chaotic
states

from torus in

→ smallest from center of regulaer island

Merk.iq et al .
→ Consequences for level statistics at Smalls :

PH -Ö
zu,

✗ non- integer

→ amphibious states, floodiug of islands , . . .



• Partial barviers (d. allowed transport , q.us . forbidden)

""
""

lobe area > h : open for q.cn . ⇒ no consequences for eigenstates

lobe area < h : Closed for q.cn . ⇒ barrier fweigeusfates
and Wave packet dynamics

→ hierarchieal States :

chaofic region between } ⇒
States : für - Ü

- &
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island and part. barrier
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