
8. Eigenfunctions
8. 1. Quantum billiards

• Schrödinger eq . : 1^-114 > = F- 14>

- Hamiltoniau : = Ä÷ + ✓ ( § ) pastiche in potential
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• billiard potential : ✓ (i ) = { 0 ; F insider *0 ;
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. position representation : < ily> = ✗ (i)
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• boundary condition : i c-JR : ✗C) = 0 (Dirichlet)
⇒ discrete eigeehergies Eu > 0 and eigen functions 4nF)



8.2
.
Real Space properties

a) integrabk systems :
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b) ergodie Systems

• Random Wave model (Berry 1977)

Superposition of plane Waves with random direction
,
phase , and amplitude

N
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• N → es

• bin : ITI = E with random directions (uniform distribution)

•

% random phase (uniform distribution)

• an EIR ( Gaussian distributed)
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Observation : chaofic eigenfunctions beharre like RWM



Consequences of RWM :

. amplitude distribution ✗E) : Gaussin

• Spatial covvelation < ✗(ita) ✗ (i) z =L
.

Jo (h /Öl)

(follow: alveady from restricted to energy shell)

. nodal patterns

- Quantum ergodiäty theorem

ergo
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remarks : # {ujl Euj < E }
• subsequence {nj } of density one : him Är

= 1

F-→ es

• example for A : A =P
, projektion on region Die billiard *

ein <4%1%14,> =einftp.jlil/'---wl(Dtj-ss
j→s D Vol (Sz)

• exoptions of measure Zero :

• Scars : enhancement of YET dose to uusfabk peniodic orbit

• bounciug ball modes : enhancement closefoma~giud.ly stable p . 0 .

c) mixed systems ( regulär and chaofic)

→ eigenfunctions in phase space ueeded


