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I. On-shell amplitudes




Setting the stage

s; = (pi+p)’




Helicity scaling or Little group Reps.
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Helicity scaling or Little group Reps. Massive

. [p)  S003): |p) = iNaulp)  SU@LG [P = |p T,

/ ‘o] 003 |p) » NG, |p]  SU@LG | ~ |p) T

TJust halt of

Dacac

Spanors

Span ]
Mosstve ®g}{m lpl=Ip 1 X|p IX...|p, 1 (2J+1 elements)

Stote

Lean more

[Arkani-Hamed &Huang(x2), 1709.04891]




3 point amplitude for gravity
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3 point amplitude massive spin J
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On shell methods @ tree level
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On shell part of the amplitude
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4 pt amplitude from 3 pt in Gravity
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Ambiguity in fermions and scalars
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We have computed more than we know!
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These are all of them
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If we exchange a massive spin J? Legendre
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If we exchange a massive spin J? Legendre
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If we exchange a massive spin J? Jacobi
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1. Unitarity
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Wigner d-function and angular analysis
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Wigner d-function and angular analysis
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Unitarity
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Unitarity
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I11. Gravity in the

ultraviolet




Gravity in the ultraviolet

Second partial
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Gravity in the ultraviolet
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8z (322412~

pl

L . S
£ Ei Agw+ Lgi = (23)[141°| — +

Qg = 8ﬂ£22 But opposite sign does not extend
54 fo a third especies, €.9. gluon




Gravity in the ultraviolet
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Gravity in the ultraviolet
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Gravity in the ultraviolet
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Gravity in the ultraviolet

@317 1) _Te—ro)

My [Is-MpIIe-mp| — TIC-Mp

{]Cn(Sl)} S {MJZ} : Vi TL\Q Z2ero0es cohfalm
the poles




Gravity in the ultraviolet
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Gravity in the ultraviolet
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Gravity in the ultraviolet
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Gravity in the ultraviolet
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Gravity in the ultraviolet
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IV. Analysis




Positivity from unitarity
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Fermions are special
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Fermions are special
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Modify the low energy content of gravity

We can fix this infroducing a 3-form
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Summary

A sample of how amplitude methods

Provide a new angle to approach gravity

.. and quite remarkably give predictions ="
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