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à Any connection between “Quantum chaos” and “CME” ?
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OTOC and 𝒗𝐁 from experiment
Ising spin chain on a nuclear magnetic resonance (NMR) quantum simulator 

[Li, Fan Wang, Ye, Zeng, Zhai, Peng, Du 1609.01246]

Several other experiments:
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• Applying 

One arrives at 

§ Which for                has the solution

§ Already know

By comparison:

Ø One finds
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Our goal
We want to calculate vB

in a holographic chiral system in the presence of a B

• What we need to find: the function h(x) on this background
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What we are going to do:
• In [NA, Ghazi, Taghinavaz, Tavakol, 1812.11310],

in addition to perturbation over 

we consider a 2nd expansion over mu

• For example, near the horizon, f(r) is given by

We perform calculations fully analytically

in a double expansion over nu and b.  
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Asymmetry
Two different velocities

The difference is:

This is actually a diagnostic of the chiral anomaly.

Two different velocities



Connection to Chiral Transport
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Discussion

• Butterfly velocity is a measurable quantity in experiment.

• Observing the advertised splitting is an implicit sign of chiral 
anomaly

• Can it be regraded as a sign of CME?

needs more exploration!



Thank you for your attention
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Scrambling measures
In a qubit system with

Prepare the system in the thermofield state

• perturb the system: apply       at  

• The state becomes:

• Scrambling destroys spin correlation
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