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Higher-order corrections

QCD corrections are very significant for single-top production

Soft-gluon corrections are important

and they approximate exact results very well

We calculate/resum these soft corrections at NNLL accuracy

for the double-differential cross section

Finite-order expansions

Approximate NNLO (aNNLO) and N°LO (aN’LO) predictions

for cross sections and differential distributions
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Soft-gluon corrections

partonic processes
fi(p1) + fo(p2) = t(pt) + X

define

s=(p1+p2)? t=(p1 —pt)?, u=(p2 — pt)?
and 34—s—|—t—|—u—Zm

At partonic threshold s4 — 0

ok
Soft corrections [ (84/mt)]
S4
_|_
For the order a? corrections £ < 2n — 1
Resum these soft corrections for the double-differential cross section

At NNLL accuracy we need two-loop soft anomalous dimensions
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Soft-gluon Resummation

moments of the partonic cross section with moment variable NV:
o(N) = f(d34/s) e~ Nsa/s5(sy)

factorized expression for the cross section in 4 — ¢ dimensions

,Ozs(uR)>

my
Npp

o2, = B (anln)) ST

X H Jin (N, ,LLF,E) H Jout (N, ,LLF,E)

f1fa—tX f1fa—tX
Hyp'* Str”

is hard function and is soft function

St 1 satisfies the renormalization group equation

0 0

(Mc’?_u +[3(gs)ags

) Str =T xSkr — Ser(Ts) k1

Soft anomalous dimension I'g controls the evolution of the soft function

which gives the exponentiation of logarithms of N
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t-channel production

q (q) ¢ (q)
W
b t
At one loop
(t—m2) 1 C u(u—m2) u(u—mz)
Weee(UEn) s weese(sy) - (E)
S 11 F mys3/2 2 S 12 2N s(s—m%) S21 S(s—m%)

2 2 2
Fg(l): F1n<s_mt)—Lln<t(t_mt))—|—(N2_2)ln(u(u_mt))—C—F
22 me/s 2N s(s —m%) 2N s(s — m%) 2

At two loops
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- (- 3) - it et
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t-channel production at aNNLO

Single-top t-channel aNNLO cross sections m=172.5 GeV
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Top pr distributions in t-channel production at the LHC

t-channel top p, distribution at LHC  8"”=7 TeV  m=172.5 GeV t-channel antitop p, distribution at LHC ~ 8"=7 TeV  m=172.5 GeV
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Top pr distributions in t-channel production at the LHC

t-channel normalized top p,. distribution at LHC $'"2=8 Tev
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s-channel production

q b
w
7 t
At one loop
2
s (1) s — mj 1 s(1) _ CF u(u — my) s (1)
FSll_CF |:1n(mt\/g>—;:| F512_2N n(t(t_m%) 1"521_11&
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s-channel production at aNNLO

Single-top s-channel aNNLO cross sections m=172.5 GeV
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At one loop

- 2 —t 1
"W — op | [ 2 ~Z
S E . mt\/g 2

At two loops

S

Associated tW production

b t b W
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g W g t
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W+ tW" aNSLO Cross section mt=172.5 GeV

tW production at aN3LO
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Top quark pr and rapidity distributions in tW production
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Top p, distribution in tW production at LHC aN'LO m=173.3 GeV Top rapidity distribution in tW production at LHC aN'LO m=173.3 GeV
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Normalized top quark distributions in tWW production

Normalized top p., distribution tW aN'LO Normalized rapidity distribution
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tZ production via anomalous couplings
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tZ production via anomalous couplings

Top-quark pr and rapidity distributions

gu->tZ at LHC aNNLO k ,=0.01
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Summary

cross sections and distributions for single-top production
soft-gluon corrections

t-channel at aNNLO

s-channel at aNNLO

tW production at aN3LO

excellent agreement with LHC and Tevatron data

tZ production via anomalous couplings

high-order corrections are very significant
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