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4. Chaotic dynamics
4. 1

.
Where does it einenge ?

Start from integralsLe example : H = ¥ + Vcq)



Add non- iutegrableperfurbation :

- second d. o . f-
- time-peuiodic during : c ff

( 9-it )

Where is Strongest influence on iutegrab.ee dynamics
?

• dose to separatrix :
- athyp.fi/edpoiaf:typeofmofioncauchauge-integrablemotion has very long penüds
⇒ per funktions are uucorrelcted ⇒ „ irregulaer

"

dynamics

stochastiker
-
'

, •
-

_

<

sfvoboscopic Poincaesecfiou

• fair away from sepavahix :
- most tori survive CKAM)

Which condition of KAM thn .

is noffulfilledatseparatix ?



4. 2
.
Homo clinic taugte

How do Stable and unstable invariantmanifldsofhyp.fi/edpointconuect?2DPoiucanemap
:

a) coincide

w
"

still separaten
⇒ nochaofic dynamics

b) inter>ect

µ
] transverse homo linie point
1 ☒

Chaos
Melnikow method



Ws and W
"

cannot intersect themselues

show for WS by coufvadicfiou:

Assune one self- interaction

Äße "

funthen Self - iutersecfias

closer to hyp . f.p .

H
contradicker : invariant mauifld Ha.
m
.f. tangential fw liu .

and uol.ie
.

System



Consequences of one homoclinic point
:

1
.

all images and pre- images are homoclinic p .

2. b.p . Converge exponentielly towards hyp.f.gs .

„ „„„„ „„„„„ „p .::::::::::::"
(orienfafion is preserved if detf = +1)

5. Loop areas are conserued

W
" mast not intersect itself

homoClinic +angle 6
. distance between T

"
× and T

""

✗

decaeeases exponentielle
⇒ length of loop in cveases exponentiell
⇒ sensitive dependance on initial conditions
for two points in loop

7. WS fort→ - es shows saure behavior
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4. 3
.
Melnikow method

aim : Proof of existence of one homoclinic point
(⇒ homo clinic taugte , See 4. 2.)

approach : . defiue distance of Ws, W
"
= Melnikow function

• Simple zero <⇒ transverse homo clinic point
☐ approxim.at Melnikow function with dynamics of integrated system


