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The top quark

Standard Model of Elementg three generations of matter
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Top quark decay

What is the most likely decay path?
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Top quark lifetime
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Top quark lifetime
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Strong force coupling constant,
asymptotic freedom and muR

The interaction probability is d oy (907 T
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PDF and factorization scale
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Top quark production at the LHC

Proton-Proton collisions
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Perturbative expansion pp— tt
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Theory uncertainty from renormalization
and factorization scales
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Prediction vs ATLAS and CMS measurement

Inclusive tt cross section [pb]
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PDF uncertainty 7.0TeV
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Conclusion

*The experimental results agree with the
theoretical predictions, the standard model can
predict the cross section in perturbative QCD

Jccuratel 5 0.005? ﬂc'&:ﬁ;ﬁém's;m;m'm' T e
u Y = . ATAS L2038 ;
. h h 40%. | o .3 CERESM.
In LO, the error can reach 40%, in NLO 20% but in 3 — M0 erur ]
’ ’ ko] Mo =H, = 4, m =1733GeV |

2 e NLONNLL mrowases v,

NNLO only 5%
*PDF and muR and muF error usually under 5% |
*Next step would be to study the differential S

B =u =mom = 1725 GeV |
JHEP 09 (2013) 032 —

tt cross-section as a function of thze invariant mass of §l,rsp — saen '
sz T
the top-quark pair, ms = (p; + pr)“. Heg
o 400 600 800 1000 1200 1400 1600

m, [GeV]



	Diapositivo 1: Obtaining high-precision predictions for top-pair production at the LHC in perturbative QCD
	Diapositivo 2: The top quark
	Diapositivo 3: Top quark decay
	Diapositivo 4: Top quark lifetime
	Diapositivo 5: Top quark lifetime
	Diapositivo 6: Strong force coupling constant, asymptotic freedom and muR
	Diapositivo 7: PDF and factorization scale
	Diapositivo 8: Top quark production at the LHC
	Diapositivo 9:  Perturbative expansion ppaté a itálico negrito t itálico negrito t barra 
	Diapositivo 10: Theory uncertainty from renormalization and factorization scales
	Diapositivo 11: Prediction vs ATLAS and CMS measurement
	Diapositivo 12: PDF uncertainty 5.02TeV
	Diapositivo 13: PDF uncertainty 7.0TeV
	Diapositivo 14: PDF uncertainty 8.0TeV
	Diapositivo 15: PDF uncertainty 13.0TeV
	Diapositivo 16: PDF uncertainty 13.6TeV
	Diapositivo 17: Conclusion

