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Abstract: <span>| will discuss recent progress in the study of

anomaly-induced transport, focusing on the chiral vortical effect in 3+1 dimensions.
Most of my discussion will be framed in light of alarger story, namely

progress in making exact statements about finite-temperature quantum field

theory, for which the chiral magnetic and vortical effects are instructive
prototypes.</span>
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I_'[he context

1. Chiral magnetic effect (CME), chiral vortical effect (CVE) in fd.
- Experimentaglly accessible, and interesting to theorists
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2. Hydrodynamjcs as “universal EFT” for T>0 field theory.

3. The power of symmetries - what can we learn in static equilibrium?
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3. The power of symmetries - what can we learn in S
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‘The plan for today’s talk

DISCLAIMER: despi
relies on |

- “relation”

4
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_ thermal partition functions on R? |
D. Assorted new things (depending on time)

te being an AdS/CFT person, nothing in this talk

A. Intro: Hydro and anomalies
- review of|hydro
- background fields, anomalies
B. The story ip equilibrium (i.e. thermodynamics)
- analyticity and locality
- anomaloy
C. The T* term in the CVE

s variations

to 2d CFT

Maybe we can learn about string theory though..
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‘Why do we care?

1l Exact results in interacting field theory are (almost) always
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2. Real-worl phySICS anomaly -induced transport in principl .
measurable t RHIC. ALICE. Plus: maybe relation to topojogical

states of matter?
3. Holography: lexact results yields precision tests for quantum gravity.
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‘Why do we care?

1. Exact results in interacting field theory are (almost) always

intrinsically irteresting!
2. Real-world physics: anomaly-induced transport in principl
measurable at RHIC, ALICE. Plus: maybe relation to topofogical

states of matter? .
3. Holography: lexact results yields precision tests for quantum gravity.

[Actually, mofe interesting: exact contributions to BH entropy?]
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Primer to hydrodynamics - |l

Big Idea #2: express J*, T*” in derivative expansion
Allow arbitrary coefficients in front of all tensor structures, €.9.

g0 G |

Buk viscosty

Big idea #3: determine (T'(x). u(z), v (z)) by imposing Ward identities:
[ VVT;:L/ - F“V']L/-
vhf]“ =)
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WIP: time-depgndence

Goal: replace dissipative hydro with EFT.

Whatever it is,

it must to the above in time-independént limit.

L

Main idea: the|generating functional above is no longer gauge-

invariant when
coupling Golds

Ideally: Goldstone modes = Hydro. modes

44

e break ¢, =0 . Restore gauge-invariance by
one modes.
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