
3. 4
.

Time -periodensystems
H (§ , F, t +T) = HEI , F.

t ) periode
extended phase space : g-,Ä,€ with 2N

+1 dimensions

simplesf nun - integnrabk system : N = 1 with peniodicdviving (1.5 d.a. f.)

N = 2 autonomous

Stroboscopicpoiucavesecfion : cousider times t modi = to

Poiucare map T : % → Ä ( % (tot , t.tt)

example : driven pendulum ( see video 1.1 . : 21:00
- 18:30 )

general remavhs :

- fixed point in Poiucarämap <→ periode orbit for flow

- Stable/uustablemanifulds :

1Dmanifold in Poiucanämap ⇒ ZD manifuld for flow



3.4.1
.
Kicked Systems

motivation : no diff . eq . hasfobesvlued ⇒ numenicdly fast ( also q.cn )

H (q.pt/--TCp)tVlq)i-&'G(t-nt)
T µ

4=-0
µ

Kinetic energy kick potential Periode

H -- Tcp) tt-VGI.co

t

HT ✗f)T

Time evolution : t

ä -- Ep -_ %, ⇒ qlts-qlt.tt/dt'ddT-p/p=pa, 4)

÷
| Eicht

'
- ur) (2)

is = -0¥ = - Iq + [ist.at) ⇒ PHI = f- (Ed - Tfdtddq
„„

„tu



during kick : (1)
⇒ q anstaut

between Kicks : (2) ⇒ p
anstaut

(2) ⇒ p changes
(1) ⇒ q changes

Poiucave map right after
kick :

9-um
= 9-n + TT

'

(pa)

Puts
= Pn - + ✓

'

(9-ng ) =

pn
- TV

'

( gut TT
'

(put)

Conservation of area : use linear izedmap (Jacobi
matrix)

d 9-ut 1 d 9-nt 1
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Jpndqu
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Ign d Pn
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3.4.2 Kiched rotor / Chirikov standard map

Physica model : kicked rotor (Kicks from night with peüod+)

• ÷
dimensionless uuifs :

• angle , augular momentan p ,
period 1- = 1

• Kinetic energy : Tcp)
=¥

• kick potential : V10) = K cos 0

Poiucave map right after
kick :

4 variante :

a) plane Q , p c- C- es, o)
①
n+ ^

= Oh + Per

→
b) cylinder in p direction

Pn+1
= Pn + K SinOut1 0 mod 21T

c) cylinder in D- direction
Chivifov Standard map p noch 2H

Newark : limifiugease of many dynamic.cl Systems
↳

d) torus : 0 , p mod zu



⑦
n+ ^

= Oh + Per

Puts
= Pn + KsinOuts

v

9-utr
= 9- h + Per

Putz
= Pn +2¥ sin 2+9^+1

9- c- [0,1]

p c- [- 0.5 , 0.5]



①
n+ ^

= Oh + Per

Chivikov Standard map
Puts

= Pn + K SinOut,

all vaniaufs identical 4 variante :

when taheu mod 21T in ① and p a) plane 0 , p c- C-°o°)

• dynamics 2# periodic in -0 b) cylinder in p direction
D- Mod 21T

• dynamics Zu periodic in p ? c) cylinder in D- direction

p noch 2T

(%
, Po

+ ZH) → (0-1+24
,
petzt)

d) torus : 0 , p mod 2T

Fixedpoinfs : D-
„+,

On ⇒ pf :O mod 2T ⇒ pf :O
(outovus) Puta Pn ⇒ Ksinof = 0 mod 4- ⇒ ksino-f-ZFS.SE#

⇒ Of = avcsis 4¥ ,
s c-Z with 1%5-1<1 ⇐ 1kt >* Ist

D-f-
- IT- a-csi, 4¥



⇒ 5=0 : Of = 0,1T

5=1--1 and Ks
,
2x : Of = auch € #-)
and

O-f-T-arcs.SE?E)Ksiu0-
^ Ksiuo ^

~2+ -

F→ .

"

.

-Zt | • @

e h



Dynamics near find point : Stability ellipficovhyperbolic ?

Use lineanzed map at find point (Of , pf) :
⑦
"+ ^

= ① n + Per

Putz
= Pn + K SinOut,

:÷ EE ^ ^

=

°Patt day Kaos Of 1 +Kvs OfFu -ÄOP"
Qf , pf =:X

eigeuvclues : g",
= 1+75^+41

hypevbolicf.p.ly c- IR) : ✗ Gt-& ) > 0

ellipfic f. p . ( y =
°) : ✗ (1+4)<0 ⇒ ✗ < 0 and 1+7>0
a-
- 4 < ✗ < 0


