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Single top quark production channels

Partonic processes at LO
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(a) t channel: qb � q

�

t and q̄b � q̄
�

t (ub � dt and d̄b � ūt, etc.)

(b) s channel: qq̄

� � b̄t (ud̄ � b̄t, etc)

(c) associated tW production: bg � tW �
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Soft gluon corrections
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Resum these soft corrections

Expand cross section through NNNLO at NLL accuracy

Requires one-loop calculations in the eikonal approximation

σ � ∑
f

dx1dx2 φ f1/p

�

x1, µF
�

φ f2/ p̄

�

x2, µF

�

σ̂

�

s, t, u, µF , µR, αs

�

MRST 2004 NNLO pdf are used for the numerical results
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One-loop eikonal vertex corrections to the soft function in the t and s channels

b

q (q̄)

t

q

�

(q̄

�

)

b

q (q̄)

t

q

�

(q̄

�

)

q̄

�

q

t

b̄

q̄

�
q

t

b̄

N. Kidonakis, DPF 2006 4



One-loop eikonal vertex corrections to the soft function in the tW channel
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Top-quark eikonal self-energy one-loop corrections: (a) t channel; (b) s channel;

(c) associated tW production
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Single top production at the Tevatron - t channel
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Single top production at the Tevatron - s channel
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Single top production at the Tevatron - tW channel
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Single top production at the LHC - s channel
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Single top production at the LHC - tW channel
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Summary

� Single top production via all Standard Model

partonic processes

� t and s channels and associated tW production

� Soft-gluon threshold corrections

� At the Tevatron, threshold approximation works well -

small corrections in t channel, large in s and tW channels

� At the LHC, threshold approximation works well

in s and tW channels - large corrections
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