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The following is (mostly) concerned with the “old" 4d/6d SUSY Cardy formula
(“real fugacities"), first conjectured by [Di Pietro-Komargodski. The techniques
outlined here are more general however, and can be applied to the “new limit"
[Choi-Kim?-Nahmgoong; Cabo-Bizet-Cassini-Martelli-Murthy; - - -], which seems to be connected
to black hole microstate counting. Time-permitting, | will say a few words about
this at the end.
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Game plan:

© Motivation: 2d Cardy formula

@ Higher-dimensional Cardy formulae
@ Preliminaries
@ SUSY Cardy formulae: A conjecture

© Proof:

o Effective actions

@ 5d Chern-Simons invariants

@ Chern-Simons couplings from EA
@ Examples

© Global anomalies from EA
© Some corollaries

@ Summary and outlook
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Motivation: 2d Cardy formula

@ Torus partition function:

L _[g—L< 1ﬂ
Zs;xsl(T) = Traug (qL° 7 glo 2“)7 T = 5
o Cardy limit 8 — 0 [Cardy]:
m2c
|Og nglaxsl = % + 0(60, lOg 6)

o Key Ingredient:
x Modular invariance: Z (1) = Z(-1/71)
o Consequences/Features:
(i) Operator spectrum p(A) in the high-energy asymptotic region
(i) Universality (only dependent on c)
(iii) Under the AdS/CFT: maps to the universality of the
Bekenstein-Hawking entropy of BTZ black holes [Strominger-Vafa]
o Recent resurgence:
(iv) Recent refinements using Tauberian theorems [Mukhametzhanov-Zhiboedov; - - -]
(v) Modular bootstrap
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@ Higher-dimensional Cardy formulae
@ Preliminaries
@ SUSY Cardy formulae: A conjecture
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Preliminaries: Higher-dimensional Cardy formulae?

Some considerations:
|. Spacetime? Natural choices: T9, T? x §972, S x §9-1, etc

Il. Modularity? Unknown in general (some progress for St x S% in
[Dedushenko—MF])

I1l. Universality? Dependence on spacetime/chemical potentials seems
complicated /non-universal

Does high-temperature universality exist in d > 27
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© Motivation: 2d Cardy formula
@ Higher-dimensional Cardy formulae

@ SUSY Cardy formulae: A conjecture

© Proof:

@ Global anomalies from EA
© Some corollaries

@ Summary and outlook
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A conjecture in 4d

e N =1 SUSY index (Q and its conjugate Q' generates an su(1|1)):
o
ZS;XS3 =Try ( ) -1{Q,Q }e 52 J:+R)]

@ In the Cardy limit 8 — 0, this SUSY partition function has the expansion [Di
Pietro-Komargodski]:

2 w1 + wo

63 wiwy

@ k related to the anomaly coefficient k for the mixed
gravitational-R-symmetry by

|0gzsgxs3 = K+ O(B° log B)

Kk = —k

@ The anomaly coefficient k appears in the anomaly polynomial 6-form as

k
le > FR/\tr(R/\R)

48(27)3
@ By SUSY, k and k are in turn related to the 4d conformal anomalies as
k = —k = 16(c —a)
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A conjecture in 6d
e N =(1,0) 6d index:
Zslgxs‘j = Tryu [(—1)Fe_L{Q’QT}_ﬂZ/%Hf'—ﬂz;wf(J,-+R)}

@ [Di Pietro-Komargodski] conjectured a Cardy formula for the Cardy limit 5 — 0
(based on free field examples):

3 2 2 2

T k1 (2w (wi 4+ w5 + w3)(Kk2 — 3K3/2) (27

log Z SR N L oz

8 EyxS® = T s [360 ( 5) * 72 3

(wl —+ wr + (:J3)2I€3 21 ;L%/{fcf 21 0
. \F)t a7 O(8, log B)
o k; fixed by the perturbative anomalies
3 Ge Gy
k1 = —40y — 100, k2 — Sh3 = 16y —25, k3 = =283, kf = —48u".

@ Anomaly coefficients in anomaly polynomial 8-form:

1
= [ac2(SU(2)r)* + Beapr + Pt + 0p2] + n pra(Gr)
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Status of the Cardy formulae

4d: e [Di Pietro-Komargodski] derive the 4d formula based on Lagrangian
theories (i.e. there exists a point in the space of continuous couplings
where the theory becomes free)
@ checks for Lagrangian theories from localization
[Di Pietro-Komargodski; Ardehali; Di Pietro-Honda]
(&) Schur index [Ardehali; Buican-Nishinaka)
@ However, 3 non-Lagrangian theories:
@ Formula holds based on non-Lagrangian examples [Buican-Nishinaka]
@ Modularity properties from “chiral algebra/4d A = 2"
correspondence [Beem-Rastelli]

6d: @ [Di Pietro-Komargodski] conjectured formula based on free multiplets

Martin Fluder Dr. Cardy or: How | Learned to Stop Worrying and Love Effective Actions 11



© Proof:

o Effective actions

@ 5d Chern-Simons invariants

@ Chern-Simons couplings from EA
@ Examples
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© Motivation: 2d Cardy formula

@ Higher-dimensional Cardy formulae

© Proof:

o Effective actions

@ Global anomalies from EA
© Some corollaries

@ Summary and outlook
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Effective actions

6d/4d SCFT
(A1, A2) = ADp,=1(SU(2)) AD theory

on vacuum moduli space
Turn on VEV: (®) ~ Muoduii

6d/4d Wilsonian effective action [ out massive fields 6d/4d effective action:
Cutoff A: Mpoguii < N\, E < A E < Mmoduii
BPS quiver: O—QO free ml U(1) vm
reduce on S! reduce on S !
J out massive fields J out all fields |
v
5d/3d Wilsonian effective action J out ml fields 5d/3d effective action
Cutoff Ar Mpmodguii < N < 871, E <A k1ANdANdA+ -
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3d Chern-Simons Effective Action:

@ 4d Metric:

2

@ 3d Chern-Simons Effective Action

2
ds? = (dT+ b A,-dx") + hydx'dx!

iW=—logZ = % <—/ Vr AdA + SUSY completion> +O(5% log B),
T

where the graviphoton A is of order O(371).
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5d Chern-Simons Effective Action:

@ 6d Metric:

2
d562 = <d7‘+ fA;dxi) + h,-J-dxidxj
T

@ 5d Chern-Simons Effective Action:
. 3 G
W= — _ (M f2—3k2, K3, Ky G 0
iW=—logZ 82 (360I1 + Taa L — 24/3 24 Iy ) + O(B°, log B)

@ where the “counterterms” (classified in [Chang-MF-Lin-Wang]) are

h

/A ANdAAdA+ SUSY completion,
L = /A Atr(R A R)+ SUSY completion,
L = /A ATr(Fr A FR) + SUSY completion,

15 = /A AN Tr (Fg, A Fg;) + SUSY completion .

Here, A is the U(1)kxk graviphoton (which in the 3 — 0 limit scales as 371),

R denotes the Riemann curvature 2-form of the 5d-background metric 4;;.
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Contributions from massive BPS particles:

* 4d N =2:
HB: BPS strings
CB: BPS particles
Mixed: BPS particles, strings and domain-walls

* 6d N = (1,0):
HB: BPS codimension-two branes
TB: BPS strings
Mixed: BPS strings and codimension-two branes
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Effective actions (again)

6d/4d SCFT

on any moduli space
Turn on VEV: (®) ~ Muoduii

6d/4d Wilsonian effective action J out massive fields 6d/4d effective action:
Cutoff i Mpogui < N, E <A Higgs branch E < Mmoduii

reduce on S!
J out all fields
Higgs branch

reduce on S!
| out massive fields

5d/3d Wilsonian effective action J out ml fields 5d/3d effective action
Cutoff A: Mpoguii <N < 871, E <A KiANdAAdA+ -
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© Motivation: 2d Cardy formula

@ Higher-dimensional Cardy formulae

© Proof:

@ 5d Chern-Simons invariants

@ Global anomalies from EA
© Some corollaries

@ Summary and outlook
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CS invariants: SC multiplets

@ 5d Standard Weyl multiplet:

SW = (guvaaVEaVNvaMawLaXi)

SUSY-conditions:

) ;1 . .
(WJL = DMEI + EV p'YuVPEI - 'Y;”?l s

X = e'D— 2’Yp’YW5iVu Vop + 7" ":uvij(\/)5 - 2'Yu5i6qud>\VVpVG

+ 44" Vuuni .

A

@ 5d Vector multiplet coupled to SW:
V=W, M,Q, Y

SUSY-conditions:
1

5 = — A Fu (W) %DMsi LY — My

@ 5d Linear multiplet coupled to SW (compensator):
L= (Lj, oo, E*, N)

SUSY-conditions:

i i o 1, v jpi i
op' = leLJ-&"+§7“5E#+§6N+27“ viwe L'y — 6L,

Martin Fluder
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CS invariants: Poincaré supergravity

Gauge-fixing SV together with compensators V and L: Different choices:

(g;wa Da V/Lja Vv, b,ua'll);iuxi) S3) (W,ua M?Qim YU) S3) (Lua(p:u E“a N)

Pie= (Gauge fixing),

f “Standard/flavor gauge”: scalar = cst = flavor mass mg

a ia . A a
L’j = 5/.(0'3)’], M = ms, by = O, Q = 0
Dilatations spec. conf. S SUsy
su(2)r—u(1)r P

Pf = (g/“” D, Viz, Vl“,, Wl“ ?127 E“a Za va;iLDN Xlou Sala) :

KK “KK gauge”: gauge field = KK/graviphoton = mgk)), with mgx ~
warping factor.?

a; ia i » AP

Ly = gllos)y, Lo L. b =0, ¢ =0

— Dilatations spec. conf S SUSYy
su(2)p—u(l)r

12 VRY) /12 fFp f i i A
PKK = gul/aDa VH 7VMV7Ma Wpay 7E 7N71/J,M7Xa79a .
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Interlude: Rigid SUSY on M5

Rigid SUSY for Standard Weyl [Alday,Benetti,MF,Richmond,Sparks] and gauge-fixed
Poincaré [unpublished]:

< We obtain that (Ms, g) is equipped with a conformal Killing vector generating
a transversally holomorphic foliation (THF). The transverse metric g4 is an
arbitrary Hermitian metric with respect to the transverse complex structure +
explicit equations for background fields.

Some examples:
@ Product metric Ms = R x My or Ms = S* x M,, where M, is Hermitian.
o Circle bundle over a product of Riemann surfaces S < ¥; x ¥,.

o If we only fibre over ¥4, this leads to direct product M3 x ¥, solutions,
where M3 is a Seifert fibred three-manifold.

@ Sasakian
@ Squashed five-spheres
@ S! x S* only seems to exist in conformal supergravity.
@ Twisted indices
@ .-
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Geometric invariants & their evaluation on squashed S°:

We now fix (for simplicity) the space to be S' x S3,, with the 6d metric:

3 . 2
ia;
dstiyss = Y |dyf + 57 <d¢; + ’dT) +dr?,
i=1 5
The corresponding 5d metric is then:
3
ds? = > (dy? +yPde?) + 722,
i=1
3 3
y — Rzzaiyizd¢f7 R_2 = 1_Z}Qzaj2a
i=1 j=1
where now o
i
A = mKKr5y, mKK = ? .

and we now proceed to the evaluation of /...l in this background.
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Geometric invariants & their evaluation on squashed S°:

EA: W (S TR, s ”fo/Gf 08,1
W gt T e g g ) + O ewd)

/1,I£f’-f = /A/\dA/\dA+ SUSY completion

= SUSY Euclidean vm's, {V},, action® coupled to SW
= Svm (Vh VJv VK)

3

fEM’FJ(W)/\*FK(W)

1
- / Ck [W’A FI(W) A FR(W)
Ms 2

+ gM’dMJ A #dMK = 3M'MT (2FFK(W) + MK v) A v

+M <3(YJ)U(YK)U + %MJMK [5 —~ DD vol5]

3[Bergshoeff—de Wit-Halbersma-Cucu-Derix-Van Proeyen; Fujita-Ohashi
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Geometric invariants & their evaluation on squashed S°:

EA i(KIIJFM_%KZI =y chf’Gf)JrO(B"l B)
: T a2 \360 1 144 2 24° 244 o8

h = /AKK A dAkk A dAkk + SUSY completion

SUSY Euclidean vm, Vi, action coupled to SW

= Sum (Vkk, VKK, VKK)
3

= mKK/ n/\dn/\dnJr/ dx(--+)
2 Ms MS

m?(K (27T)3

2 Wi1Wows3
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Geometric invariants & their evaluation on squashed S°:

EA W i (ml +n2—%ﬁ2, s IifoIGf>+O(Bol 3)
L T g2 \360 144 272437 4 log

Gy
I4

/Af A dAs A dAkk + SUSY completion

SUSY Euclidean vms, {VKK,Vf}, action coupled to SW
- Svm (VKKa st vf)

2
_ M/ MdeH/ ds(--)
2 Ms Ms

MKK (27’(’)3 2
= T 203
WiWorws3
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Geometric invariants & their evaluation on squashed S°:

EA:  iW i(”lur”z’%”z/ sy “foIGf)+O(ﬁ°l B)
L T g2 \360 144 272437 4 18

Remains b = [AAtr(RAR)+ SUSY and I3 = [ AATx (Fgr A Fr) + SUSY.
@ Both higher derivative terms
o there are 3 higher-derivative terms: R?, Ric? and Riemann?

o 3 SUSY Completion [Hanaki—Ohashi—Tachikawa; Ozkan-Pang;

Butter-Kuzenko-Novak-Tartaglino-Mazzucchelli]
o field redefinitions = 1 linear combination trivial
@ 2 independent ones

FWW: superconformal, V & SW [Hanaki-Ohashi- Tachikawal
FRR: Poincaré, Pxkxk = SW @V @ L/KK gauge [Ozkan-Pang]

@ Wick rotate
@ evaluate
o Then: |k = —4[FWW—%FRR}, l = —1FRR
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Geometric invariants & their evaluation on squashed S°:

. 3
. 1 K1 K2 — 5RK2 K3
EA: iw ( 2

G
_ i (s meoaRe, ks ’ilcf) +0(8°, log 8)
82 \ 360 144 24 24 4

L = / ANtr(Fr A Fr) 4+ SUSY completion
Ms

1
—5 (SUSY Euclidean FRR action in terms of PKK)
= long long expression — see paper
(27)? (w1 + wa + w3)?
2 Wi1Wows3

MKK
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Geometric invariants & their evaluation on squashed S°:

i K1 52—% Kfo G
EA: in—(—ll+—lz——|3—— f)+0(ﬁ°,logﬂ)
s

L = / ANtr(RAR)+ SUSY completion
Ms

4(SUSY Euclidean FWW action in terms of SW & VKK)

2
+ §(SUSY Euclidean FRR action in terms of PKK>

2 (wl + wo + (.U3)2 3
= -—————— 2
3 WiWorws (2m)"mxcxc

+4 fM5 wz[f%zd“*””*(W’m(%cum CoxTO=FW)up T F(V) 5 )

! (%czf(vz)ﬁﬁoz)%%fgvz) Vi F WP +Cpa pa vV (S MIvP7 4 LF ()P )
_g(y’),-jF(v)WUVW_ewpm\F’(w)W(gvﬂfvﬂ”w%w’ﬂ*)

= 3 (FO TRV 45 v p TR P =800, V7 9 b0 )+ 5 M (16RY Py vh 412V vy p VHVY P —2R2)

+%F’(W)‘“’(%v}“,v2+4vw,vﬂ>\vM)+4M’ V”uvypvpova-“+%MI€uupa)\v“‘uVPUVT\/)‘T:|
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Geometric

EA:

invariants & their evaluation on squashed S°:

: . .
(& F2 ~ a2 k3 Ky Gf> 0
82 (360 1+ — 2 gl 5N’ ) + 08, log B)

= / ANtr(RAR)+ SUSY completion
Ms

4<SUSY Euclidean FWW action in terms of SW & VKK>

2
+ 3 (SUSY Euclidean FRR action in terms of PKK)

2 (wl + wor + W3)2 (27_(_)3

-3 MKK
3 WiWorw?
2
Wt w4+ w? (w4 ws + ws) 3
+ 4 - (271') MKK
2(4)10.)2(.«)3 60.)1(.«)2&)3

(27T)3 (wl + wo + W3)2
2 WiWows3

MKK
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Summary:

Gy

1W7—|ozfi(ﬂ/+Ll—f/—L )+0(5°|o 3)
T 8T T g2\3e0 T T 144 2 240 2t &
where omi
MKK = —(,
B
we find: 5 5
2 2mi
h = AN dAAdA + SUSY completion _ () (ll)
M wiwwz \ B
5
AAtr(R A R) + SUSY compl 3 (Wit +uf) (2mi
L = Atr(RAR) + completion = 2(27) ————== (—)
M wiwaw3 B
27)3 2 /2mi
LK = / AATr(Fr A FR) + SUSY completion = (2m)° (wn +wa + ws) (ll)
M 2 wiwaw3 B
27)3 2i
Iy = / AN Tr(Fg; A Fg;) + SUSY completion = (27) w? <£>
M wiwrw3 B
5
s K1 2r\ 3 (w% + wg + w%)(nz = 3/{3/2) 27
o8 Zstxs = = 360 * B
1wow3 B 72 B
Gy
(w1 + w2 + w3)?k3 (271') U2k (271'):| q
—_— | = O |
+ 25 )t (F) ) (8% log B),
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© Motivation: 2d Cardy formula

@ Higher-dimensional Cardy formulae

© Proof:

@ Chern-Simons couplings from EA

@ Global anomalies from EA
© Some corollaries

@ Summary and outlook
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KK reduction of free fields

@ Assume weakly coupled phase in the EFT (e.g. Higgs branch)
@ 1-loop exact

AANdAAdA ANtr (RAR) ANtr (FRAFR)  AAtr (FeAFe)

A A A,

@ Internal legs either massive 2-forms or massive fermions.

@ Sum over KK tower contributions ~~ k;
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k; from KK reduction of effective action

From KK-reduction of (anti)chiral fermions ¢+ and self-dual 2-forms, B
[Bonetti-Grimm-Hohenegger]:

1
I = — 3 /
vo T agm2” 1T 32
1 1
I = — 3 — /
W agr2" T 3gap2 2
4 8
I = — 3 /
B 282" 1T 3ga2 "2

Thus, for 6d N = (1,0) supermultiplets (T — (B, ¢,2¢~ ), , tensor multiplet,
V — (A, 2¢T),, vector multiplet, H — (4¢,2¢)~);, hypermultiplet)

; _2-41, 2481, 21,
4872 120 38472 12 327212

o 21, 21, 21,
4872120 38472 12 327212

- 2 1 2 1 2 1 usp(znm)

4872120 * 38472127 327212 %
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Contributions from KK reduction

Thus, we conclude that from KK reduction of massless 6d fields in the weakly
coupled phase (vortex-sheets do not contribute local CS terms)

. i (nr+ny—ny ny +5n1 — ny nt — ny 1 usp(2ny)

W =— / I} I+ —1 "

' 82 ( 60 1 288 2t Ty Bt ol
+O(8°% log B) -

)
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© Motivation: 2d Cardy formula

@ Higher-dimensional Cardy formulae

© Proof:

@ Examples
@ Global anomalies from EA
© Some corollaries

@ Summary and outlook
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4d N = 2 examples

Higgs branch EA of 4d N/ = 2 theories:
(i) {free ml hypermultiplets} = .
(i) {free ml hypermultiplets} @ {free ml U(1) vector multiplets}.
(iii) {mixed branch} @ {decoupled interacting SCFT (with trivial Higgs branch)}.

Examples:

(i) AD theories (non-Lagrangian)

a) (A1, Az41): dmCB =n, dmgHB =2, and c — a =
b) (A1, D2ny2): dimCB = n, dimgHB =1, and c —a = 5;

(ii) Lagrangian theories: dim CB = ny, dim¢ HB = ny,, and ¢ — a = e v’
(III) (A17 D2n+1) ~ (A17A2n,2) (&) {free hyper}:

(SN

v’
v’

N

(c = 3)[(A1. Dans1)] = (c — 8)[(Ar, Azn2)] + (c — 2)[free hyper] v

=1/24
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@ Global anomalies from EA

Martin Fluder
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Global anomalies from CS EA

3 direct relation between the CS levels x; and the phases from global anomalies! J

o Large (bg) diffeomorphism on S! x M5 (e.g. Ms = Sk x My)

ng &

%
T T+27TR5X

where n € Z (preserve the bc for the fermionic dofs along the S%).
& background large gauge transformation of the graviphoton A*

n
A A+ —dx®
— +R5X

@ Theories with (mixed) gravitational anomalies, the Z not invariant under
such a large bg diffeomorphism:

Z[A+6A] = e ™1Z[A].

o Global gravitational anomalies «~» anomalies under large gauge
transformations

P N2 . .
4Recall our metric is dsg = (d7 + %A,—dx’) + hijdx'dx/.
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Global anomalies from CS EA

@ The 5d CS EA completely captures this anomalous diffeomorphism!
@ Under

A At Ridx5
the effective action transforms as

sw n/M4 (4gé7rdA/\dA - - 253),31 ~ T raa(SUQ)R) — s Q(Gf))
@ The integral satisfies quantization conditions on the spin manifold M,
my = ;/ dANdAEZ, my i/ p1 € 27
20272 [, 24 [,
m3 =

/ C2(5U(2)R) €z, my = / C2(Gf) €L
My My
@ We find that the anomalous phase in Z[A + §A] = e ™ Z[A] is given by

nmy 2nmy 3

Bo 1t 3 (e gma) -

n 1,12(m3/e3 + merS")  mod 2

Martin Fluder

Dr. Cardy or: How | Learned to Stop Worrying and Love Effective Actions 40



© Some corollaries
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|. k; related to 7:

It follows that «; are fixed (up to jumps). Supports our argument that x; = cst
along flows.

Il. Global gravitational anomalies given by 7-invariant on Higgs branch:

We prove that k; = cst on the Higgs branch, and that «; are related to global
gravitational anomalies. Thus, we prove that on the Higgs branch only the
n-invariant contributes to global gravitational anomalies. (7-invariant measures
fermionic global anomalies, see e.g. [Yonekura-Witten])

Ill. a vs. c-anomalies

6d: x; = cst on Higgs branch implies that going on the Higgs branch there are
relations between a and ¢; anomalies. [Cordova-Dumitrescu-Intriligator; ..].

4d: kK = c — a = cst on Higgs branch = Aa = Ac on Higgs branch. Follows
also from anomaly-matching formula by [Shapere-Tachikawal.

IV. Higher-derivative terms are geometric invariants

5d higher derivative terms (Chern-Simons terms /;, j = 1,...,4) are geometric
invariants only dependent on the THF of M5 (also independent of choice of
gauge-fixing). Proven for lppr and lpp,r, (vm action) [unpublished).

Martin Fluder Dr. Cardy or: How | Learned to Stop Worrying and Love Effective Actions 42



Some corollaries |l:
V. “New Cardy limits” (for simplicity 4d)

Brief primer:

o “New Cardy limit” in 4d/6d [Choi—KimZ—Nahmgoong; Cabo-Bizet-Cassani-Martelli-Murthy;
Ardehali; Kim?-Song; Nahmgoong; ...| 4+ black hole microstates in dual sugra (in large
N and w; << 1 limit)®

o New features: Complex fugacities (complex SUSY background/different
spin structure; see also [Chang-MF-Lin-Wang]) ~» complex saddle points ~~
additional leading order term o (5a — 3c) # 0 for holographic theories.

o Different limit: instead of w!™® — 0, one takes w™*™®

S 0Hi()
phase transitions at large N! [Cabo-Bizet-Murthy; Ardehali-Hong-Liu)]

5o (here) _  (there) (here) _ (there) (here) __ . (there)
Buw; =w; » Bws =w, ) Bws = 2mi + w3 :
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Some corollaries |l:
V. “New Cardy limits” (for simplicity 4d

“Effective action approach”:

)

o 3d effective action is different:

Wtheirs ~ ngauge—invariant+ Wgauge—non—invariant

ours,

~ non-S

WOuI’S ~ CS

related to perturbative anomalies

USY thermal effective action

gauge-invariant
ours,SUSY

related to global anomalies

@ Arguments based on “thermal effective action” [Jensen-Loganayagam-Yarom

(supersymmetrized?)

° Question: Would expect that ngauge—lnvarlant + Wgauge—non—mvarlant

right answer?

ours,SUSY

@ Missing SUSY completion of “thermal effective action”, i.e.

ngag?—non—invariant —77?

However our general strategy should provide proof!

SUsy gives the

Martin Fluder
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@ Summary and outlook
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Future directions

VI.

VII.

Relation to modularity of 4d/6d index [Dedushenko-MF]: high-low temperature
relation, e.g. Casimir vs Cardy.

. Understand contributions from BPS strings and BPS states to the Cardy

formula.

. Proving “new" C-Cardy limit in 4d/6d [Choi-Kim?-Nahmgoong;

Cabo-Bizet-Cassani-Martelli-Murthy; Kim?-Song; Nahmgoong; ...| from effective field theory
and relation to black hole microstates.

. Cardy limits in other dimensions from effective field theory and relation to

global anomalies?

Relation between Cardy limits in different dimensions from dimensional
reduction and d-anomalies vs d — 1 anomalies (e.g. mixed higher form
symmetries, etc)

Holographic dual of effective action? Higher derivative terms in 6d vs
counter-terms. Measurable effect of superconformal anomalies, - - -

Higher-derivative counter-terms and corrections to black hole entropy in
AdSs?
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