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ALICE, ATLAS, CMS, LHCb have proven ability to reconstruct data and
do physics analysis (albeit small data set so far)

— Fruitful preparation with cosmics

Calorimeters and tracking in very good shape
— Subtle studies performed: conversions, dE/dx
Particle identification demonstrated

— Electrons and photons

— Muons

— Hadronic final state (Ptmiss), energy flow (CMS)
Simulation in agreement with the data

— Very good starting point for the first analyses
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dE/dx in TPC (a.u.)
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Some results from ATLAS/CMS

Multiplicities... with <Pt 2> ~ Nhadrons

MC generators do not describe the energy-dependence of the
average multiplicity as well as the tail of the distributions correctly
Data @ 7TeV will give another point!
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Discussion (very short)

All data compared:

We confirm that <n>(s) is not well known
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N. Armesto et al.Phys.Rev.Lett.94:022002,2005
Prediction of charged particle multiplicity
evolution with collision energy in Hl and pp
based on Geometrical Scaling and Q2
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If this is achieved, a vigourous start of the physics program is expected soon:

Early B-physics

W and Z production

Top
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Talkby S.Salur Jat Reconstruction at RHIC

Jets are visible at RHIC!
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Talk by J. Albacete
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Collinear pQCD is well established, but the physics related to
intrinsic transverse momentum / impact parameter is not.

Extremely difficult task, which requires fundamentally new
techniques and concepts

@ reaction phenomenology, e.g. v* + v — m°
@ double hard interactions
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Intrinsic pr=2.1 GeV
>> 0.5 GeV (Fermi motion)

This is a high scale
of perturbative origin/
Non-perturbative?

Parton Shower not well known?
A lot of modeling needed...

Essential aspects of future
LHC measuement also...



Transverse distributions
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double hard interactions

Already at Tevatron double-hard reactions are very relevant
DO analyzed ~ +3 jet relative 2 jet to get the fraction of double
hard reactions in p+ p at /s = 1.96 TeV

Important non-trivial issue
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More theory (NNLO) needed for DIS



= 15— D@ Run I, L=1.0 fiy' —4— Data
< F —— NLO pQCD + corr.
:EL B e =
- | CTEQE.6M PDF
h% _1—$ bt -
Em = ALFGEN
o MR:MF:I'-'L'EFIf
Ei' CTEQEAM PDF
107 {a)
C Zti— pp) +jet+ X
- oE5 < M,< 115 GeY, W] <17 .
B Hgm =05, p’q-‘*..du{_:ev = z2a
i i i I i i i I i i I i1 i I i1 i I P} I - i I i i I -
2.6r
-% - == Data / ALPGEN == SHERPA ! ALPGEN
0 = NLO PLCO  ALPGEN s PYTHIA 7 ALPGEM
aF 2 Secale and PDF unc.
1.5 R : et
B ST R o
f% T (b}
o PR TN N T T T N T T T N T T T N Y Y T T TN N T O T Y T TN S A T S
5(.] 20 40 80 80 100 120 140 180 180 200

p% (GeV)

Phys.Lett.B669:278 (2008)

110, % d,,/dAg (11rad)

3

Ratio to SHERPA

—
=
L

i

S. Grinstein

Phys.Lett.B682:370 (2010)

Do, L=1.0 fb' .
® Data ,"

== NLO pQOCD + corr.

= SHERPA
7 (a)
o

f"

A 65 < M,.< 115 GeV

10 ly'l < 1.7, p2 > 25 GeV
- R_,..=0.5, p’*‘:.-:usev |y"-“|«:23
= PR T I .
® Daia
3| ==——NLO pQCD = =l O pAGCD
— Scale & PDF unc. — — Scale & PDF unc.
2r $ p
WS X
-
|- f""
D_?— F Fa
i £
B i
0.5 ! b
I SHERPA scale unc. ’ (b)
o e e o e e ey ey 1y
0 05 1 15 2 25 3

Ao(Z, jet) (rad)

ar



95% CL Limit/SM

Weiming Yao
Ralf Bernhard
Shalhout 2. Shalhout

First joint CDF&DO publication on SM Higgs search(PRL 104 061802 2010)
« Set 95% CL mass exclusion: 162<mu<166 GeV/cz (159<mu<169 expecled)
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The sensitivity improved: work on many channels,
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Grab as much sensitivity as possible (even 1/100 is useful)
Slight excess, exclusion domain reduced.



2xCDF Preliminary Projection, m =115 GeV
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Large data sets accumulated in the last/next 18 months may lead to another “step”
Exciting times ahead!
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Direct probe into the gauge structure of the SM
Benchmark for experimental capabilities (Higgs)
New Physics effects
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Top physics @ Tevatron

12 new measurements (1-5 fb-1) released in the last year Michael Begel

T * = preliminary March 2010
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Inclusive tt production cross section known to ~ 6.5%



Mass of the Top Quark (*Preliminary)
il
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m,,, = 173.1 * 1.3 GeV/c*

Hyunsu Lee

New measurements

CDF LI (ME)=172.8 % 1.3 GeV/c?
CDF LI (TM)=172.1 # 1.5 GeV/c?
CDF DIL(TM) = 170.6 + 3.8 GeV/c?

Precision to 1.3 GeV (0.75%)
from single measurements




s-channel
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Single Top Quark Cross Section

Aran Garcia-Bellido
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Surgery of the single top production:
s/t cross sections, polarisation, width, searches

Amazing program!
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Events/10GeV

Di-electron resonances

® ee resonance = new Z boson ?
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e Use m' for a constant

resolution

CDF I

_| L dt = 2.3 fb"

—— Data

—— Total background
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= Data well described
= 7' excluded up to 1030 GeV
= Limits set also on other models
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e |nvestigate the di-jet distribution

e Poorer resolution than for leptons
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e Search for X > WW/WZ - (ev)(jj) by CDF

e Analysis based on SM di-boson production studies
= Look for possible excess (e + 2 jets + MET)

* Selection: & W > ev with 2 solutions
= di-jets in [65,95] for WW
= di-jets in [70,105] for WZ
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= Small fluctuation in WW at ~ 600 GeV
= Limit set within different models



Brief? summary
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