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Gaussian state approximation for real -
time dynamics of gauge theories:
Lyapunov exponents and entanglement
entropy
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Bounds on chaos
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Classical chaos and BH physics
Strimgy Interpretatianon:
A Dynamics off gravitating $0 bianes:s
A Thermuallzeedstatee = black halee
A Classical chaos = infscraamidlingg

Expected toosattnate ¢hen VI SShoundd
at lawtemperatunests!




In thnss tadk:
Numerical laitempbtotiodkcat thethe
reall-time:dyynaamics soH BESS amall
bosonic matrpomodeéls!s

&

Of counse;,, notfanrexaet siphulatonon,
but siraultdoe=goocdah eadylimeses

Approxinatmngasl Stetesebyy
Gaussians



Gaussian state appraxmadionn
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' Next step: Gaussian Wigner fumctiomn

Assume Gauss@an wave functiom at anyy tt
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~ Gaussian state vs exact Schradingerr
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Gaussian state vs exact Sch
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Gaussian state approximadionn
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BFSSmatrix model:: Hiemiltonraan
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GSappraximaiido far BFSS model
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Ungauging the: BFSS model
A Gauge constranntss
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Equatiam affstateécanddemperataterre
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Energy vs temperaitree
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<IN Tr(X%)> vs temperattinee

4
T = = = = *®#
35 F
3 |
JAY
z 2
vV 15}
Classical MM
1 F Bosonic MM,MC ——=2— 1
Bosonic MM,GS ——
0.5 ¢ BFSS,MC —&— -
0 | | IBFSS,GSI E—
0 0.2 04 0.6 0.8 1
T

MC data fram [Berkowitz;Hanadaa, Rinaldij,
Vranas, 1802.02985} |, we: agnee=fonipure gaugee



Real-time evolution: <IN Tir(X;%)>

Wavepacket spread vs classical shrinking
For BFSS<1/N Tr (X;?)> grows, instability?



