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I. General remarks :

1
. D= 4 (nothing extra )

£

•• soft theorems → Ward identities
1 R Casymptotic symmetries)

¥ IR singularities intneamplitudes in any D
D- II

. . .

but too much phase space .d_zE
no bremsstrahlung in D > 4

similarly wyµd¥÷ convergent as Q→0
in D > 4

Q (TIVeneaiano
,
19881

special interplay IR - VV in D= 4
(Arkani-Hamed

,
Pate
,

Radaruifs)

••
celestial cszlziz) at mill no
natural complex structure → 2D CFT

,
E)

torrents → conformal SL (2,1C )
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2. Supersymmetry f. . . sorry )

{Q
,

Q} - P

D=4 : Pµ ~ W ( 1+22,2+2 , - i (2-2) , I - ZZ)
(super) translations are non- holomorphic
NO 2D Susy in Super BMS☐⇒

Fotopoulos
, Stieberger, T, Zhu

Narayanan
Iacobucci

,

Miick

Paztesski
,

Puhm

Liang
Brandkuber, Brown . . .

:
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. Strings (more subtle )
no obvious left - right (2--2) decoupling , but . . .
celestial amplitudes with gravitons are UV divergent

✗

already at the TREE level : gdw j
- Ng

need e-
w
- e
-8

suppression at w → no

→ strings
s → x

-

5- = Is
'

fixed : Gross -Mende saddle p .
%

Mellin's Es →x : 2 =
veirtex position

✓ (a)

→ string world sheet pinned to Csa
( steeberger, T )

start off on the right foot i. 1¥2. ~

3. ~
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(and roadblocks )

goal : describe 4D physics as 2D CFT

ymTGR . . .

. . .

let's start from perturbative YM

%¥•¥j¥ñ÷!:ñ÷::x÷
• field work : look at amplitudes

conformal blocks

celestial amplitudes ← CCFT correlations

Yellin
- transformed ) of primary fields

to boost basis



Basic building CFT blocks : 3- pt funding
from 3- pt amplitudes

~iÉ= 0 (m=0 on - Hell constraints )

oops !Yr. -
but OPE 's ok

: ~?

celestial torus Atanasov
,
Ball
,
Melton

,

Radami
,
5
.¥:÷:÷÷:*

::n%%k=::÷d
{ n
2g Is Reta) : scattering I
☐
↳

As 1m14 : aplanarity



lyfe ) ~ 812 - ñ ) R (a)
±

-

planar scattering
not a typical CFT ÷¥Ei

Conformal block decomposition
Lam

,
Shao

Nandan
,
Schreiber

,
Vohnidihlotnikor Atanasov

,
Melton

,

Radomir
,

5

↳Theze%h?ÉTugh . . Fan, Fotopoulos
,
Stieberger,T

,

Biv ZHU
Ebert , Sharma, -

- -

Campiglia, Laddha

i.
.

Blocks with D= M + it

] = -M
,

.
. . .

M

various
gauge reps

⇒ ✗ number of Verma modules



CCFT looks more
"

maximal
" 8-

than
" minimal

"

Open problems :

1- Need more refined relation

amplitudes → CFT correlation

→ 4D asymptotes ← 2D asymptotes

2. Role of 4 D kinematics in 2D CFT

3. Understand
'

spectrum of conf. blocks
:



III. Summary
Celestial holography describes
↳ D physics withe framework

of 2 D CFT on celestial sphere

agmpe.GR00"
hmm " car ,

-

Amp ,h¥udg
BMS

.
. .
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