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The aims

The main aims when looking at the first data

Assumed LHC Conditions

− Start: 10/08, L = 1031/cm/s,
√

s = 10 TeV, Lint = 50 pb−1,
Pileup: in total about 2 events/BC.

The t̄t sample (is not so different)
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Fig. 1. Production cross-sections for various processes at hadron colliders (pp and pp), as a function of the machine centre-of-mass
energy. The discontinuities in some of the curves are due to the transition from pp to pp collisions.

The second aspect to notice is that QCD cross-sections grow much faster with
√

s than electroweak
cross-sections. For instance, the W and Z cross-sections are a factor of 10 higher at the LHC energy than
at the Tevatron energy, whereas t t production (a strong process) is a factor of 100 larger. This is due to
the strongly enhanced gluon component in the proton parton density distributions at the LHC energies
(the LHC is essentially a gluon–gluon collider). As a consequence, although signal rates will be larger at
the LHC than at the Tevatron, signal-to-background ratios are expected to be worse in many cases.

The main difficulty related to operating at L = 1034 cm−2 s−1, which will be a factor of about 100
higher than the instantaneous luminosity achieved so far at the Tevatron, is that the interaction rate will be
109 Hz. Hence, at each bunch crossing, i.e. every 25 ns, an average of about 20 low-pT events (so-called
“minimum-bias”) will be produced simultaneously in the ATLAS and CMS detectors. The impact of
this event “pile-up” on the design of the LHC detectors in terms of response time, radiation hardness
and granularity, as well as on their performance, is discussed in [10]. From the physics point of view,
the pile-up has an impact mainly on the calorimeter mass resolution for light particles, on the missing
transverse energy resolution, and on the effectiveness of some tools (e.g. jet veto and forward jet tag)
used to extract possible signals from the background.

Finally, it should be noted that fast and highly selective trigger systems are needed, with the ability to
reduce the initial event rate of 109 Hz to a rate-to-storage of ∼ 100 Hz while preserving high efficiency
for the interesting physics processes. This is also discussed in [10].

− Channels: t t̄ → bb̄ W+W − → bb̄ `ν qq ′ with ` = e, µ.
− N = σ(10TeV) · Lint · Br · ε = 300 · 50 · 2·12

81 · 0.16 ≈ 700.
− Selection: Lepton trigger + high pt lepton + 4 jets + Emiss

T .
− Investigate data integrity: ID alignment, calo performance, noise cluster, acceptance

holes, trigger performance and the unexpected, as trained on the FDR2 data.
− Study lepton trigger, lepton identification, jet production, W-mass measurement and

t̄t selection efficiencies.

The hope

− Produce a mass plot and a cross-section number.
− Caveat: R.H., A.B., S.P. and T.G. finish their Phd from 12/08 - 07/09.

If possible aim for a paper titled: Observation of t̄t production at the LHC.

Physics analyses of the first LHC pp-data MPP July 14, 2007 Richard Nisius 2


	The aims
	The main aims when looking at the first data


