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NNLO single-top-quark production and decay:
Discrepancies resolved, PDFs challenged
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We present our recent NNLO calculation of t-channel single-top-quark production and decay that resolves a
disagreement between two previous calculationswhose size at the inclusive level was comparable to theNNLO
correction itself, and was even larger differentially. Moving beyond those comparisons, we have included b-
quark tagging to allow for comparison with experiment, and added the ability to use double deep inelastic
scattering (DDIS) scales (µ2 = Q2 for the light-quark line and µ2 = Q2 +m2

t for the heavy-quark line) that
allow for direct testing of parton distribution function (PDF) stability. All code will be publicly available in
MCFM.

We demonstrate that several characteristic fiducial and differential standard model observables, and observ-
ables sensitive to new physics, are stable between NLO and NNLO, but point out there is a sizable difference
in the prediction of some exclusive t+ n-jet cross sections. Finally, we use this calculation to present prelim-
inary results which indicate that some commonly used PDF sets are in significant disagreement, both with
each other and with themselves between perturbative orders when evaluated at Tevatron energies.

Summary
I will present the NNLO calculation, where the kinematics change significantly from NLO to NNLO, and show
that all current PDFs are mutually exclusive at the 95% CL
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