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Scattering Amplitudes:
from Geometry to Experiment

Summary

B Framework: Perturbative QCD, assuming factorization of hard and soft B Infrared-finite S-matrix defined from the soft Mdller operators at leading
scales logarithmic order in the soft divergences

B The charge is derived from QCD asymptotic symmetries at leading order

. . . B The insertion of the charge with an ordering prescription gives rise to a
in the large radius expansion

Ward identity at one-loop leading logarithmic order
B The states are dressed according to the Faddeev-Kulish construction: the

coherent states were studied by S.Catani,G.Marchesini and M.Ciafaloni in B Ordering ambiguities arise in the order of soft limits which give rise to dif-
the 90’ ferent interpretation of the same result

A new exciting one-loop Ward identity in QCD with FK dressed states at leading logarithmic order!

Charges and coherent states definition One loop Ward identity calculation
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At leading log order the dressing factorizes in colour space so that
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and at tree level we have
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Using retarded radial coordinates for Z™
where /\/lfqo) is the n-particle tree level scattering amplitude and the hard

2 .
ds® = — du® — 2dudr + 2r°v,3dzdz with Yoz = — charge is
(1+ zZ)?
h a 2 N(S(w) a/\g_°p, a/\€+°p
the leading YM soft charge in the Lorenz gauge V , A*#(x) = 0'is Q;°(p) = —8m dq\/@ {826 (9) q-p - 0z¢°(q) q-p
Q'Ei” — / d2zdu€a(z’ Z) [04(0,A2 + 0:A2)] At one-loop leading log there are many more contributions and we have found
Zr different results according to the ordering in which we’re taking the soft limits:
We split the QCD Hamiltonian into soft and hard parts \'} \'}
H!(t) = HE(t) + HE(t) Qi Qe
where in the eikonal regime at late times the soft hamiltonian receives con- | |
tribution also from non-linear self-interactions of the gluons. The soft Méller Ordering O, Ordering O

operator reads
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where M2(q) = a?(q) — a?'(q) is the famous displacement operator and
“( ) “’( ) : (9) While in the first case the Ward identity receives pure one-loop corrections

) — ) P (which may be included in the hard charge), in the second case we have found
g — Em /w dp [pf (p) + pg(p)} D-q that the Ward identity is unaltered by loop effects:
The infrared finite S-matrix is defined as {(out|[[Q™, S]||in)) |O(gY3M) %20+ O(2) .
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