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ETH Paradigm of quantum chaos
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SYK one sample

Order one fractional variance in
one sample of J

“The spectral form factor is not
self averaging” ([Prange])

Autocorrelation time ⇠ 1/(�E ),
�E ⇠ p

NT is energy spread in
system.

Parametrically many
independent intervals along the
ramp. Time averaging makes a
smooth signal.

Stephen Shenker (Stanford University) Black holes and random matrices Natifest 29 / 38
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Energy

Entropy

1/R λ5/2/R λ-7/4 Ν2/R Ν2/R

gravitons

strings

10dim black holes

large AdS black holes

gas

chaotic?

chaotic
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COMPLEXITY

shortest exit 
path 

from here?

and 
from here?
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C ⇠ Action WdWpatch



Things being done …   explorations  …
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