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MFF UK

18. zá̌ŕı 2020
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Poincarého řez
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trajektorie

f t(x)

Chaotická
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Model vibraćı

Ĥ(A,B,C ) = E , E - energie
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Jakub Novotný Řád a chaosvjednoduchém modelu molekulárńıch vibraćı 18. zá̌ŕı 2020 5 / 18



Ćıle

Klasická limita kvantového modelu

Výpočet Lyapunovových exponent̊u

Výpočet Poincarého řez̊u

Metoda na určeńı pod́ılu chaotických oblast́ı

Určeńı závislost́ı Lyapunovova exponentu a pod́ılu chaotických oblast́ı
na energii a śıle poruchy
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(a) x = −1,2 (b) x = −1,0 (c) x = 0,6

(d) x = −0,2 (e) x = 0,0 (f) x = 0,6

(g) x = 0,6 (h) x = 1,0 (i) x = 1,2

Fázový
prostor

Řezy
energetickou
nadplochou
E = 0
A = 0,1
B = -0,8
C = 0,25
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(a) x = −1,2 (b) x = −0,9 (c) x = −0,6

(d) x = −0,3 (e) x = 0,0 (f) x = 0,3

(g) x = 0,6 (h) x = 0,9 (i) x = 1,2

Fázový
prostor
Poincarého
řezy
energetickou
nadplochou
E = 0
A = 0,1
B = -0,8
C = 0,25
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(a) C = 0,0
(b) C = 0,2

(c) C = 0,4

(d) C = 0,6 (e) C = 0,8
(f) C = 1,0

(g) C = 1,2 (h) C = 1,4 (i) C = 1,6

Fázový
prostor
Poincarého
řezy
energetickou
nadplochou
E = 0
A = 0,1
B = -0,8
x = 0,0
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(a) E = −1,0 (b) E = −0,75 (c) E = −0,5

(d) E = −0,25 (e) E = −0,1 (f) E = 0,0

(g) E = 0,1
(h) E = 0,2

(i) E = 0,225

Fázový
prostor
Poincarého
řezy
energetickými
nadplochami
C = 0, 5
A = 0,1
B = -0,8
x = 0,0
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Metoda na určeńı pod́ılu chaotického
objemu

Λ = chaotický objem energetické nadplochy
celkový objem energetické nadplochy
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Závislost chaotičnosti na śıle poruchy
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Závislost chaotičnosti na energii
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Závislost chaotičnosti na energii
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Závěr

Schopnost určit (relativně rychle a s požadovanou p̌resnost́ı) chováńı
identifikátor̊u klasického chaosu (Lyapunov̊uv exponent, pod́ıl
chaotického objemu, Poincarého řezy) v závislosti na parametrech
modelu molekulárńıch vibraćı
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Děkuji za pozornost.
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Symetrie

Ĥ |ψ〉 = ĤR̂ |ψ〉 = E - symetrie hamiltoniánu

R̂ → R̂nφ = e
i
~ Ĵzφ - nap̌r. operátor rotace kolem osy z

R̂nφ - prvek grupy O(2) symetrie hamiltoniánu

Ĵz - generátor symetrie hamiltoniánu; prvek algebry o(2)
g - algebra dynamických symetríı (spektrum generuj́ıćı algebra)
g′′ - algebra symetrie

g ⊃ g′ ⊃ g′′ . . .
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Klasický hamiltonián
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