
1 .
Motivation

1. 1
.
What is chaos ?

• everyday life

. mathematics and physics :
Chaos is a dynamisch propeufy
sensitive dependance on initial conditions
→ butterfly effect on weather

Lorenz 1960s

„
Does the flags of a butterfly 's wing in

Brazil

Set off a Tornado inTexas
?
"

→ Atmospheric Physics , Kautz

→ Network Dynamics and Research on Complex Systems ,
Timme

here : Hamilton ian systems - classical and quantum



Example : Double pendulum

Example : Driven pendulum ↳ l
force balance in direction of motion : →
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Presented example for Hamilton ian chaos

• Double pendulum

a Driven pendulum

- Billiards

• Kiched rotor - standard map

→ regulaer and chaotic dynamics



1. 2 .
What is quantum chaos ?

classical Mechanics quantum mechanics

determiuisfic : Hamilton eg . defeumiuisfic : Schrödinger eg .

chaos ⇒ pracfically non - deferminisfic :

non - defermiuisfic . probability for resalt
of measurement

-
° Heisenberg uncerfaicfy relation

correspondence
Principle
£-30

related ?

independent ?

coufvadiefory ?



questions :

• Is there chaos in quantum mechanics ?

• Does q.cn . Cane
about chaos ?

° How to get g.m . properfies (spectrum , eigenfunctions)

from classical information ?

Bohr - Sommerfeld quantitativ Spdq = (m t E) A for chaofic dynamics
?

(Einstein 1917)

e can one andersfand q.cn . experiments by knowing about chaofic dynamics
?

< New q.cn . pheuomena duefo chaos ?

hannes for the fields - quantum chaology
- quantum signature of

chaos

- quantum chaos



^ - 3 Coufenfs






