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Gol : Kinematic Variables that
make all constraints from conformal
symmetry manifest:

* SO (1
,4) + conservation *



Main Result :
These variables exist!

Pr= 0 PAB = X "A XaB

NULL CONE -> SPINOR HELICITY VARS.->

-> "TWISTORS" Eq = TaX"A

j(p) = Dzf(z) π π)Sker



Beautiful connection to
Flat Space Amplitudes !

(T + T) = f (0 -) ( ...) Mfat
& m

&
Properly interpreted ...



All ingredients already in literature
Chiodaroli , Gunaydin , Johansson , Reiban'22
Ward '89

Neiman' 14

Adamo
,
Skinner

,
Williams17

Osborn
, Petkov'93

Costa
,
Penedones

, Poland, Rychkov'II
We just mixed them in a new way



Motivation :

* Cosmology
* Success story in flat space



Cosmology

35S↳
What is (tree-level) comological

correlator of 4.M:
at n-points,tree-level.



Space
Right variables : Spiner-Helicity
p= 0 = (p.)c =X==

S

u
1 2 + 3+: ([12I [231 [311)

⑭

mom
1 2+5 :(s

"INEVITABLE"



CurrentApproaches

* Embedding Space
SO (1,4) manifest
Conservation imposed

* MomentumSpace SOLI,4) notmanifest
Conservation easy

* Mellin Space Conservation not obvious



FirsIdea

Embedding Space Rays are NULL MOMENTA

Pi = 0 -> P= xx

2DCFT : Pcc = Xxx

Works For any A .

What'sspecial about /T?

J(X) :T (x) HORPHICITY



FirsIdea BFT

Embedding Space Rays are NULL MOMENTA

P = 0 Symplectic
M ↓ 4x4matrix

(P.T) = PaB A= 1-4 4m
->&AB

detPAB =(PM2) rank
2
, PaB =XaAX B

a= 1
,
2 little group

A= 1- 4 Se(l,4) index



PaB =XaaXB straint : 2**** NB =

↑ = <**xY =0

Very useful even forgeneric A.

Solomorphicity more confusing.

Idea neededd ...



SecondFreet ..)-(in
Xay's span Kernel of PAB ,

2D space X:P=0

Take ZA = Ta XA
,
some linear combination

of X's



HOMORPHICITY : f(Z) only
ja(x) = ((πdπ) + πbf(z)

jabx =((πdπ) + :... * f(z)

CONSERVED!



fRules
on t* Spacetime : ZZ&*

B

by
+ scaling

* CONSERVATION : f(z)'s only
-S() invariant under

π-> Cπ

Pins A= S+1 .



Helicity !?)
-

Instead of (i") , more invariant way
5 t= JaTb] "= /DE(o*2)f(z)

Kerp
(KerP)

*

- - = (Dz(6+.z)f-(z)



Ansatz
3555) = /[DET denn (O YEn)" Explican Em. Ena

- f+++ (42 , 23,(1)l SDEmIdamn (b.Z,)(8. E2)"(2,
·

Exp[icmn Zm . Zn)f (42 ,23,(a)



Counting Rules are
the same as forflat d!

spaceAmplitudes
[mm]-> Cmn



f++ + = (c12(23(31)
T
F3/R3

f++- =(se YM/GR

Easy to unpack : 6-function + Wick contraction

Reproduces famous resulte.



-Future
Per

delicity + Parity breaking
* 4-pts (Contact , Exchange)

4 A

* The cursion Relations Za a
* 4-particle test


