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Effective Theory Approach to tt Produc-
tion

(a) hard quark and gluons:

(b) soft quark and gluons:

(c) potential gluons:

(d) potential quarks:

(e) ultrasoft gluons:

Integrate out (a), then (b+c¢):
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Resummation is automatic in PNRQCD perturbation
theory.



The NRQCD Lagrangian and ~*tt coupling
at NNLL:
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All coefficients are defined in the MS factorization

scheme.



The PNRQCD Lagrangian:
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with the d = 4 — 2¢-dimensional heavy quark potential

vty

(running coupling terms omitted):
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PNRQCD describes Q@ pairs bound by the Coulomb
interaction and interacting through (a) an instanta-
neous interaction (potential) and (b) ultrasoft gluons.

Power counting shows that (b) enters only at N3LO!
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The PNRQCD Lagrangian:
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with the d = 4 — 2¢-dimensional heavy quark potential
(running coupling terms omitted):
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PNRQCD describes Q@ pairs bound by the Coulomb
interaction and interacting through (a) an instanta-
neous interaction (potential) and (b) ultrasoft gluons.

Power counting shows that (b) enters only at N3LO!
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Top c‘mrk mass definitions
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The NNLO/NLL cross section in the pole and po-
tential subtraction (PS mass) scheme.

Upper panel: Pole scheme.

Lower panel: PS scheme.
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Parameters: m; = 175GeV, I'y = 1.40GeV, as(Mz) = 0.118, scale

of as equal to {1/2.1.2} - 30 GeV
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m:—«, correlation (NNLO):
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Solid: PS scheme.
Dashed: pole scheme.

Parameters as above.



