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Multi-loop Scattering Amplitudes:

Motivation

Gauge Theory

¢ Improve perturbative QCD predictions for jet rates &
related quantities, to next-to-next-to-leading order (NNLO).

Gravity
¢ Explore ultraviolet divergences of (super)-gravity.

¢ String theory = tree-level KLT relations:

Kawai, Lewellen, Tye, 1986

gravity ~ (gauge theory)?

¢ Are there similar relations at multi-loop level?

¢ Can we use KLT relations to simplify gravity calculations?
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Multi-leop N=F SUGRA .
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Conclusions

s gravity ~ (gauge theory)? is a useful way to think about
gravity, at least perturbatively.

» Unitarity = bootstrap KL T relations to loop level;
recycle gauge theory calculations.

» Maximal supersymmetry permits explicit computations of
multi-loop scattering amplitudes. For gauge theory
applications at least, must extend to non-SUSY cases.

» N = 8 supergravity has better UV properties than
previously suspected. (But probably still divergent in D = 4

by 5 loops.)

» Recent progress in understanding KL T relations from
Einstein-Hilbert (+ dilaton) Lagrangian.
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