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® Remarkable thoroughness of enquiry

® As theorists, we found:

® Things that should have worked, did work, but still (syst+stat)exp > (syst) TH

® Things that may not have worked, did work, and (syst+stat)exp < (syst) TH

® Things that we had no robust prediction for: some of them worked, others
didn’t ....

® Things that we had no clue, didn’t bother to study and make predictions for,
and turned out to be exciting

® Nothing that should have worked and didn’t!
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Inclusive jet Et spectrum
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Inclusive jet Et spectrum
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Full 2010 luminosity update:
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See P. Wells, for the ATLAS collab., 104th LHCC session, http://indico.cern.ch/conferenceDisplay.py?confld=112439
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Integrated jet shape
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Probes modeling of shower evolution, with implications for:
- precision QCD studies (e.g. jet Et spectrum, data vs NLO)
- jet spectroscopy (e.g. top mass determination)

- multiparton matrix-elements/shower matching
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Other global properties of jet final states

Dijet Angular Decorrelation
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Multijets
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First constraints on new physics
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NLO W* — v at the LHC (Vs = 7 TeV)

benchmark W,Z cross sections
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W/Z pt spectra
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W/Z pt spectra
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From the perspective of QCD, the modeling of W and Z pt is the same. So the different levels of
agreement between data and theory in these two plots suggest that some more tuning of the
detector description is required before moving on to quantitative tuning of QCD MCs.



W+tjets

Events
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See P-H Beauchemin for the ATLAS collab., CTEQ Workshop Nov 19-20 2010
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W+tjets
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Statistics even out in the e and mu channels at large Nje;, making the agreement even more remarkable

See P-H Beauchemin for the ATLAS collab., CTEQ Workshop Nov 19-20 2010



W+jets, Et spectrum
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Lepton rapidity charge-asymmetry in W production at the Tevatron
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Lepton integrated charge asymmetry at the LHC
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EW boson production in the forward region, LHCb
See S.Stone, for the LHCDb collab., 104th LHCC session, http://indico.cern.ch/conferenceDisplay.py?confld=112439
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These observations open the way for many interesting hew measurements,

from PDF constraints, to a determination of Ars and sin20w
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Heavy quarks



Top

See P. Wells, for the ATLAS collab., and T. Camporesi, for the CMS collab. 104th LHCC session, http://indico.cern.ch/conferenceDisplay.py?confld=112439
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Good agreement of the backgrounds with QCD estimates!
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Good agreement of the backgrounds with QCD estimates!

It took a while at Tevatron to achieve this, and there are still some puzzling issues!
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Ashish Kumar

® Measurement
XBR = 2.74 + 0.27+ 0.42 pb
NLO: 1.22 + 0.14 pb
Pythia : 1.10 pb, Alpgen : 0.78 pb

Measurement 2.5 — 3.5 x higher
than MC & Theory predictions
Need for improved theory : HO
corrections, b-quark frag. model.

SM Benchmarks for Tevatron & LHC, 11/20/10 19

M, (Gavic)
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Open Q: by and large good agreement of data and NLO
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This agreement is one of the most significant results from LHC-2010

Why is it not trivial?

It took a while to establish consistency
between Tevatron data and pQCD

hep-ph/0411020
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The dynamical regime of the LHC is theoretically more challenging

- large S => small x

- large rapidity (ALICE, LHCDb)

O access to even smaller x

o small pt, sensitivity to higher-twist effects

Nason, Dawson, Ellis
Collins, R.K_Ellis

Ball, Ellis
Catani Ciafaloni Hautmann
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Kinematic reach
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Initial state composition:
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CMS’s “ridge” in high-multiplicity events
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CMS’s “ridge” in high-multiplicity events

Integrating in eta, outside of the jet region:

CMS 7TeV pp min bias [ 0.1GeV/e<p,<1.0GeVic | 1.0GeViesp <2.0GeVie | 2.0GeVie<p <3.0GeVie | 3.0GeVie<p <4.0GeV
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Many of us tried, but failed to explain this observation using pQCD (we thought it was a
colour coherence effect, which only full matrix-element calculations can describe accurately).
So this is likely telling us something about correlations among partons within the proton
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First stunning results from the HI run!
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