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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
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Resummed cross section

σ̂res �

N

� � exp

�

∑
i

E fi

�

Ni

�
�

exp

�

∑
j

E

� fj �

Nj

�
�

exp

�

∑
i

2

�

s

µF

dµ

µ
γi/i

�
Ni, αs

�

µ

� �
�

� exp

�

∑
i

2dαs

�

s

µR

dµ

µ
β

�

αs

�

µ

� �
�

H fi fj

�

αs

�

µR

� �

� exp

� �

s/Ñj
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One-loop eikonal vertex corrections to the soft function in the t and s channels
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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

b

q (q̄)

t

q

�

(q̄

�

)

(a)
q̄

�

q

t

b̄

(b)
g

b

t

(c)

Nikolaos Kidonakis, DIS 2007, Munich, Germany, April 2007 6



NLO soft gluon corrections
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Single top production at the Tevatron - t channel

160 165 170 175 180
m

t
 (GeV)

0.9

1

1.1

1.2

1.3

1.4

σ 
 (p

b)

LO
NLO approx
NNLO approx
NNNLO approx

Single top at  Tevatron   t-channel    S
1/2

=1.96 TeV       µ=m
t

160 165 170 175 180
m

t
 (GeV)

0.9

0.95

1

1.05

1.1

1.15

K
  f

ac
to

r

NLO approx / LO
NNLO approx / LO
NNNLO approx / LO

Single top at  Tevatron   t-channel    S
1/2

=1.96 TeV       µ=m
t

t channel LO NLO approx NNLO approx NNNLO approx

mt
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Single top production at the Tevatron - t channel

Matched cross section (exact NLO + soft gluon corrections through NNNLO)
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Single top production at the Tevatron - s channel
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Single top production at the Tevatron - s channel

Matched cross section (exact NLO + soft gluon corrections through NNNLO)
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Single top production at the Tevatron - tW channel
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Single top production at the Tevatron - tW channel

Approximate NNNLO cross section
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Single top production at the LHC - t channel

Threshold corrections not a good approximation of full QCD corrections

Exact NLO cross section
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Single antitop production at the LHC - t channel

Threshold corrections not a good approximation of full QCD corrections

Exact NLO cross section
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Single top production at the LHC - s channel
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Single top production at the LHC - s channel

Matched cross section (exact NLO + soft gluon corrections through NNNLO)
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Single antitop production at the LHC - s channel
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Single antitop production at the LHC - s channel

Matched cross section (exact NLO + soft gluon corrections through NNNLO)
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Single top production at the LHC - tW channel
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Single top production at the LHC - tW channel

Matched cross section (exact NLO + soft gluon corrections through NNNLO)
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Summary

� Single top production via 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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