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ttbar production

tops at LHCb = high 11 partons

e.g. arXiv:1103.3747 A. Kagan, ]J.
Kamenik, G. Perez, S. Stone

1
X

RG, Implications workshop 2013, 14/10/2013 4



http://arxiv.org/find/hep-ph/1/au:+Kagan_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kagan_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Perez_G/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Perez_G/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Stone_S/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Stone_S/0/1/0/all/0/1

ttbar production

W— — ff

(" )

b—jet

Wt — 1T,

- J

b—jet

tops at LHCb = high 11 partons

e.g. arXiv:1103.3747 A. Kagan, ]J.
Kamenik, G. Perez, S. Stone

1
X

RG, Implications workshop 2013, 14/10/2013 5



http://arxiv.org/find/hep-ph/1/au:+Kagan_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kagan_A/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Kamenik_J/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Perez_G/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Perez_G/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Stone_S/0/1/0/all/0/1
http://arxiv.org/find/hep-ph/1/au:+Stone_S/0/1/0/all/0/1

ttbar production

b—jet

Wt — 1T,

- J

b—jet
tag top charge by lepton charge!

tops at LHCb = high 11 partons

e.g. arXiv:1103.3747 A. Kagan et al.
see back-ups for various cross-sections
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ttbar production |l
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top mass
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scale

Completion of inclusive NNLO calculation arXiv:1303.6254
M. Czakon, P. Fielder, A. Mitov

Scale variation

280

260 r
Vary ren./factorisation 240 |
1 LE - T 220

— < < 2
2 pht - 1T

200 |

180 r Fixed Order —eo— | |

NLO+res =—ea—
160 NNLO+res

140

120 MSTW2008 LO; NLO; NNLO

arXiv:1305.3892 M. Czakon et al.

50" (NLO) v
NNLO Pyt

+2.6%

NNLO+NNLL _3.4%

RG, Implications workshop 2013, 14/10/2013 9



http://arxiv.org/abs/1303.6254
http://arxiv.org/abs/1303.6254
http://arxiv.org/abs/1305.3892
http://arxiv.org/abs/1305.3892

strong coupling
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PDF uncertainties
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Remark:ttbar at LHCD still dominated by gg-scattering (slide 7)

Compare PDF uncertainty: inclusive vs LHCb cross-section
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Order

summary of uncertainties

o(pb)

5scale (pb)
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da, (Pb)
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NNL(O/L)
NLO
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148.3

+4.6 (+2.7%)
—6.0 (—3.5%)

+17.7 (+11.9%)
—19.2 (—12.9%)

+8.0 (+4.6%)
—6.5 (—3.8%)
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—6.1 (—4.2%)
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potential precision 7 TeV

Vs =7 TeV (1fb™)
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potential precision 14 TeV
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what can LHCDb provide!

perform a PDF re-weighting based on LHCb cross-section
measurement at 14TeV with 4, 6, 8% exp. uncertainty
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Actually an under-estimate!!

POWHEG—p8, pp — f, is = 14 TeV POWHEG—p8, Vs = 14 TeV
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Conclusions

® | year of 13/14TeV - no longer stat. limited

® A cross-section measurement can strongly
constrain the high-x gluon PDF

® Necessary ingredients:
® Wijets measurement

® high pT b-jet tagger trained vs light jets

® all background modelling NLO+
e differential NNLO ttbar
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Backups - truth b-tag matching

ttbar cross-sections for various final states.
uncertainty is combined scale, PDF and showering contributions
Same cuts as slide |3, sub-leading/non b-jets pT > 20 GeV

do(fb)
lb

[bj

[bb
[bbj
e
[T17b

RG, Implications workshop 2013, 14/10/2013



Backups - asymmetry source

>

1
Cplanar o 16N2 abc@dabc

where | used,

daye = Tr[{T?, T°}T°)°
dape = (NZ = 1)(NZ —4)/N.
fape = (N& = 1)Ne

1. J.H.Kuhn, G. Rodrigo, arXiv:hep-ph/9807420 [hep-ph]

1
Cerossed = 16N2 abc@dabc

® comes from colour!
o cffectis O(a?)

® diluted by symmetric gg
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Backups - asymmetry at 7/8 TeV?

MCFM-6.6, 14TeV, CT10wnlo
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Backups - published ttbar asymmetry results

TeVatron
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Backups - asymmetry at 7/8 TeV?

\s=7Tev — \s=8TeV
LHCb simulation
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Backups - controlling shower effects

Ns = 7TeV, pp -> &, Herwig++2.6.0
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Backups - truth b-tag matching

Ns = 7TeV, pp -> it. Powheg->Pythia8170
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