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Gauge invariance: Charge conservation
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(Prehistory)
Weinberg 1964, 1965

Gauge invariance: Momentum conservation & universal coupling of gravity
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Gauge invariance: Anti-symmetry of angular momentum tensor
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Proofs of Low-Burnett-Kroll at tree-level:

BCFW recursion relations Casali, 2014

Conformal symmetry of tree-level 4D gauge theory amplitudes  AJL, 2014

Bern, Davies, Di Vecchia,

Gauge and Lorentz invariance Nohles, 2014
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Tree-level:

Loop-level:
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loop-order
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external collinear
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Propagator factor:

N.,s), AP (1 . N, s): Tree-level
Power-count Low-Burnett-Kroll Operator
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Power-count Low-Burnett-Kroll Operator
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Putting it together:
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RPI was necessary for universal factorized form!
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One-loop soft theorem



A[l](o) (1, Ce ey N, S) : Loop-level
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Universality of leading soft factor persists to one-loop
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Explicit example:
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Conclusions

SCET is powerful for understanding soft expansion of fixed-order amplitudes

Low-Burnett-Kroll theorem violated at tree-level with collinear splittings
(see back-up for explicit calculation)

RPI = Mobius Group = Lorentz Transformation on the celestial sphere

SCET of gravity for understanding soft limits of gravity amplitudes?
Beneke, Kirilin 2012
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Tree-level collinear splitting
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