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Experimental Motivation
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» Microcavity Lasing
Podolskiy et al., Proc.Nat.Acad.Sci. 101, 10498 (2004)
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Raizen et al., Phys.Rev.Lett. 86, 1514 (2001)
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Billiards & Kicked Rotors

Frahm & Shepelyansky, Phys.Rev.Lett. 78, 1440 (1997);
Sirko et al, Phys.Lett.A 266, 331 (2000) Casati et al., Lect. Notes Phys. 93, 334 (1979)



Billiards & Kicked Rotors
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Sirko et al, Phys.Lett.A 266, 331 (2000) Casati et al., Lect. Notes Phys. 93, 334 (1979)



Billiards & Kicked Rotors
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The Quantum Case: Dynamical Localization

w(0,t+1)=U-w(0,t)=B-G-w(0,t)
Free Rotation: Single Kick:

G(%,H):exp(—igaf)), =4 TIT B(k,0)=exp(—ikcos0)
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Y

An(t+1)zzm (—=i)"™J _ (k)A,(t)exp|—iTm’/2]

Floquet theory: ([J(Q,l‘):e_imqu(e, 1), ¢, (0,t+1)=¢,(0,1)

Eigenproblem! - A, 4 = Zm (—i)" ™" J,  (k)exp|—iTm’I2]- A,

Fishman et al., Phys.Rev.Lett. 49, 509 (1982)



The Quantum Case: Dynamical Localization

v ___ . — ‘ 5 ,
AvAn_ m(_l)” mJn_m<k)€Xp[—le /Z]Am
n—n
ln|AZ|~| 0
g,
1 : i Sirlko etal., Phys.I;ett.A 266, 331 I(2000)
-In| 4] 6.153GHz |
-1 F
3
-5 F
. 7 I | , | -
10 20 30 40 50 60 0 5 10 15 S

Feng et al., Opt. Express 13, 5641 (2005)
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The Nonlinear Kicked Rotor

Shepelyansky, Phys.Rev.Lett. 70, 1787 (1993)



The Nonlinear Kicked Rotor
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Shepelyansky, Phys.Rev.Lett. 70, 1787 (1993)




Spreading: Measures of Interest
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Spreading: Measures of Interest
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The Incoherent Heating Conjecture

Chaos = Nonintegrability + A A4,(1)
Resonance

“Resonance” = Incoherent Heating
of an Exterior Eigenmode

A4,(6)=2. ¢,(1)4)
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. A=A, +A, —A,
Minimum Resonance Condition: R,=min, 7 1 : 3

V, Hy Hy Hs

b
Probability of a Resonance: P (f3 p)ZfOp W(R)dR ~ 1—exp(Bpld)

Krimer & Flach, Phys. Rev. E 82, 046221 (2010)



The Incoherent Heating Conjecture

0,6, =M, +BD 1, , , b, brb,. P(Bp)~1—exp(Bpld)
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Conjecture

0,0,=A, b, +Bp" " P(Bp)f(t), (f(t)f(t))=5(t—t")
0,p~(BpP) pt—D=(BpP), E=Dt

“Strong Chaos”: P~1 — E~Bt'"? = a=1/2
“Weak Chaos”: P~Bpld — E~[34/3t1/3 — x=1/3

Flach, Chem. Phys. 375, 548 (2010)



Defining a Parameter Spdce
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Numerical Results
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Outlook & Foods for Thought

Regimes hold for kicked rotor, albeit NO self-trapping.

> Incommensurate Multiple Kicking — '2d' and '3d' rotors

> Nonlinear Powers — | |2 g — |y
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Frahm & Shepelyansky, Phys.Rev. E 80, 016210 (2009) Matrasulov et al., Physica D 240, 470 (2011)
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