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Fixed points of 3d fermionic field theories  
Charlie Cresswell-Hogg 
University of Sussex
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Featuring:  
¥ A line of fixed points  
¥ Massless fermions without chiral symmetry 
¥ CFTs with spontaneously broken scale invariance 
¥ Boson-fermion duality



Higher-form symmetry, chiral MHD & holography
arXiv:2205.03619 [hep-th] with Ruth Gregory  and Nabil Iqbal

Arpit Das  (3 CPT Maths, Durham University)

Objective  

Finite temperature physics of a chiral MHD plasma : System with an axial  current  that is afflicted by an ABJ anomaly, where the 

corresponding vector  current  has been coupled to dynamical electromagnetism.

U(1)A jA
U(1)V jV

Weakly-coupled Physics  

Lagrangian : describes a massless Dirac fermion  

coupled to dynamical electromagnetism with 

photon  (with ),  

      

Aim : Construct and study a holographic model 

possessing the symmetries of the above action 

.

!

a f = da

S[a, ! ]

S[a, ! ] =
!

d4x
(

!
1

4e2
f 2 + ! ( " #" # ! i " #a#! ) )

E & M: Symmetries and Anomaly  

 Vector Symmetry : , where  

(current for vector phase rotations, )  

 Axial Symmetry : , where  

(current for axial phase rotations, )   

 Magnetic Symmetry : Conservation of 

magnetic flux (Bianchi Identity),  

ABJ anomaly : @ QM level, the axial symmetry is 

broken to,  

implying, (external) parallel electric and magnetic 

fields can change the axial charge density ( ). 

U(1)(0)
V " # j #

V = 0 j#
V = ! " # !

! # ei$!

U(1)(0)
A

" # j #
A

= 0 j#
A

= ! " # " 5 !
! # ei$" 5

!

U(1)(1)

%A

"# J#& = 0, J#& :=
1

2
' #&%( f%(

" # j #
A

= k ' #&%( J#&J%(

á%A $ !E % !B #A = e! &A#A' (
MHD

Changes in  leads to chirality imbalance, 

resulting in generation of an electric current 

parallel to the external magnetic field: CME

%A

(
E1 ) j #

A

B2 ) J#&

 Holographic bulk action:  

S5 =
!

* 5

dE1
2

+ dB2
2

+ k E1 + , dB2 + , dB2 + -

implying,

&A ) ) qnm

Holographic Dictionary:

QNM captures damping:

Result: &A(b) $ b2 (for ! small ! b)

J#& =
*S5

*B#&(. )

j #
A

=
*S5

*E#(. )

Decaying 

E & B 

modes





The Celestial Chiral Algebra of SDGR on Eguchi-Hanson

Top-down celestial holography throughtwisted holography .
[Costello, Paquette, Sharma Õ23], [Costello, Paquette Õ22], [Costello, Gaiotto Õ18], [Costello, Li Õ16] . . .

QG in 4d, ! = 0 spacetime CCFT on CP1
celestial

Celestial
Holography[Strominger Õ17] . . .

Can we get self-dualEinstein - rather than conformal - gravity in the bulk?

How far we got:
Tree-level dictionary involving self-dual gravity on Eguchi-Hanson space.

[Bittleston, SH, Skinner Õ23], [Bu, SH, Skinner Õ22]

Simon Heuveline (University of Cambridge) CCA of SDGR on Eguchi-Hanson August 16, 2023 1 / 1
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QSC Solver for Excited States

We are focused on 4d  SYM theory The spectrum is in-principle known from integrability. What 
about the structure constants? We can use integrability + conformal bootstrap (bootstrability), but for that 

we need to know the spectrum very well.

! = 4

Quantum Spectral Curve Solver allows us !
to follow the spectrum for many excited states !

(all states up to bare dimension < 7) !
from weak to strong coupling. QSC Solver is available !

on GitHub (github.com/julius-julius/qsc) .

We can reach the strong coupling  and Þt the 
data. We can Þnd the subleading order for 
many states, and also can assign states to 

the Kaluza-Klein towers.

Breaking the degeneracies at strong coupling, it is 
possible to unmix the dispersive sum rules [Alday, 

Hansen, Silva, 22Õ 23Õ] and Þnd some of the 
structure constants.  

Nikolay Gromov, çrp‡d Heged " s, !
Julius Julius, Nika Sokolova

based on 
arXiv: 2306.12379



! QES  EWR (info in  is encoded in )"

! Information recovery in JT + RTN"

! Hayden-Preskill decoding criterion with re Þnements"

! Backreaction and state-dependence "

! Information recovery in the late radiation "

! Petz recovery map

! b B

Information recovery in JT gravity
Neil Talwar, Swansea University

S(B) =
A("b)

4G
+ S#$%&(b)
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Integrated correlators inN = 4 and modular properties

Integrated correlator of four 1/ 2-BPS superconformal primary with
dimensionp

CGN (!, ø! ) = dµ !O 2 (x1, Y1) O2 (x2, Y2) Op (x3, Y3) Op (x4, Y4)" .

Proved the previously conjectured recursion relation arcossN for all gauge
groups. And later also extends to general chargep > 2.

! ! CSU(N) # 4cSU(N)

!
CSU(N+1) # 2CSU(N) + CSU(N! 1)(!, ø! )

"

# (N + 1) CSU(N! 1) + ( N # 1) CSU(N+1) = 0 ,

large-N (and similarly large-charge expansions), with modular functions

CSU(N) =
N2

4
+

"#

r =0

N
1
2 ! r E(1/ 2 + . . . )

$ %& '
R 4,d4R 4,d6R 4,...

± i
"#

r =0

N2! r
2 DN (. . . )

$ %& '
(p,q)! string

.

10d hidden symmetry leads to magical cancellation of multi-zetas! This
predicts expression at all-loops in planar limit for!O pOqOr Os" beyond
localisation.

Haitian Xie (QMUL) fpuk 2023 Aug 16-18, 2023 1 / 1




