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☒ Celestial Formalism

☐ embedding formalism
SOUND

nonlinear action of conformal group in CFTD

can be realised as

linear action of Lorentz group in flatR
Recall : projective null cone

{×e¥!⇒}_ = sd
celestial formalism

amplitude in flat Rᵈ+
" '
→ correlation in Sd .

[Pasterski , Shao, Strom inger , -
-
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Restrict to 3d massless scattering

amplitude in R' '
2

conformal correlation in s*

① massa, momentum

- - ✗es .
☒ "

2
7 pm = ± w ( 1-1×2 , 2x , 1-X2 ) , W >☐

⑧ basis of states

momentum basis Ip> = eiPˢ× is the eigenstate of pm
labeled by momentum

conformal basis /% (x) ) is the scalar primary of SOG > 1)
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(E.E) Z .

③ amplitude : oTz

Ñoi=¥f?dwi Witi -1 Fs,to⇔( Ep ;)
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where §=±y2 , f-= - ¥ , I
= ¥-5

2-=✗¥⇒ cross ratio

One can verify :

AT = Tlcczitd)
"
Aki )

=
i

Question :

Id a CFT ?



☒ Motivation
.

① tree level -7 loop level s finite coupling
② resonance

, unitarily
③ what is ÉCFT

"

?

⑧ 3d is easier



☒ Main example : 01N) model [ Coleman- Jackiw - Politzer]
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D= 4N_ (y ) → massive
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☒ Results :

④ Mellin transform ✗ = D-II

☆ fsIE-NII.EE#ei-+---HE-fzg
KIA compare with tree level

a
[Lanchow , 20177
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Te
Te 8T = Foi

tree : 31 Re (0-1)<5 -3¢ < Dot < ¥
lo∅=±s☆_full : I < Re ( bt ) <3



☒ Results
← Ew [② CB expansion .
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OPE conformal block
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f a) = É B±E)kz) + EF G- Cn)kn (Z )
↓

ⁿ=÷+¥#ʰ _ = 20¢ +n - ±
double traced

✓ ① BICN) = £340

-2 c(o④) ~ BaH_M

0 CCQ.ae
, on) = Mellin (¥•e⑤)

?? ② C≥iTÉIcc .
. jc-F.gr
i⇐H¥ two particle states



☒ Summary and Outlook

① resonances are important . !

↳② factorization ?

☆☆ ③ Crossing symmetry
☆ How to define amplitudes in gauge theories ? ☆

Z 3d CSM
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