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Organization and Outline

+ Overview: Generalized & Prescriptive Unitarity

+Constructing Integrands Constructively
» Formalism: tensor reduction & integrand bases
» Power counting: notation (and subtleties); stratifications
» Illustration: one-loop unitarity redux

+Generalized Prescriptive Unitarity
» The Badness of Box-Power Counting (in 4d)
» The Triviality of Prescriptivity: the Triangularity of Cuts

+A New Strategy for Supergravity?
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Punchlines of this Talk

+ Any basis with worse than d-gon power-counting
in d dimensions is (essentially) trivially prescriptive

+ Integrand bases are stratified by power-counting,
so amplitudes can be constructed iteratively

+ The maximal-(and next-to-maximal-)weight parts
of any amplitude are always “cut-constructible”

+ The maximal-weight part of SUGRA has better
than BCJ] power-counting for high enough loops...
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[Passarino, Veltman; van Neerven, Vermaseren]

+ Consider one-loop integrands in d dimensions
A classic result (of P-V) is that all integrands with
more than (d+2) propagators are reducible:

1€ |l|=span{({,a1),...,(¢,aqi2)}
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+ Moreover, the only independent integrands with
(d+1) propagators can be chosen to be parity-odd

le [é] :Span{(é, &1), ey (f, ad—l—l)a ie(éa A1y .-y ad-I—l)}
e

“contact terms”’
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One Loop Unitarity Redux (4d)

+ Re-considering one-loop unitarity in 4 dimensions

| Ossola, Papadopoulos, Pittau; Forde, Kosower |
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Extending the Prescriptive Reach

+ This procedure continues to work at three loops
|JB, Herrmann, Trnka] .

+ Application to non-planar amplitudes
is also now known—to all orders(!) E@' _@

[J B, Herrmann, MclLeod, Stankowicz, Trnka (in prep)]
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leading-weight part of any amplitude would be
represented in the same basis—merely with
different (theory-specific) coefficients

+Is N =8 supergravity triangle-constructible?
» can be tested constructively, without integration

If so, a triangle power-counting representation would be
(asymptotically, arbitrarily) better than BCJ in the UV!

15






