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‘ LHC Startup 2009/2010 l

First proton-proton collisions:
20 November 2009 at 0.9 TeV
11 December 2009 at 2.36 TeV

30 March 2010 at 7.0 Tev T

centre-of-mass energy

\4

2010: Peak inst. lumi 2.1 x 102 cm—2s1

with 368 proton bunches/ beam
with 150 ns time interval and
10*! protons/ bunch at 7 TeV

20 MJoule stored beam energy

Weekly Peak Luminosity [10*° cm2 s7|
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Date in 2010

LHC design luminosity 1034 cm=2 s1

with 2835 proton bunches/ beam
and 25 ns time interval,
10! protons/ bunch at 14 TeV

335 MJoule stored beam energy
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ATLAS Online Luminosity Vs=7TeV
[] LHC Delivered
[ ] ATLAS Recorded

Total Delivered: 48.9 pb™
Total Recorded: 45.0 pb™”

Improved g* mass
limt >1.53 TeV

15t top quarks
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LHC Startup 2009/2010 l
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Day in 2010

A EXPERIMENT

p,(u-) =40 GeV

nip-) =

20

E=41GeV
M, =83 GeV

~ Wapv candidate
in 7 TeV collisions

1St WW, WZ, Wy, Zy events

B 1St Z boson

Z-pu candidate l"
in 7 TeV collisions

09/06/2011

PD Dr.Hubert Kroha, Max-Planck-Institut f. Physik, Tests des Standardmodells der Teilchenphysik, SS 2011 5




‘ LHC 2010/2011 l
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2011: Peak inst. lumi 1.25 x 1033 cm—2s1

with 1092 proton bunches/ beam
with 50 ns bunch spacing and
1.2 x 10! protons/ bunch at 7 TeV

60 MJoule stored beam energy
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Day in 2011

LHC design luminosity 103* cm=2 s1

with 2835 proton bunches/ beam
and 25 ns time interval,
1011 protons/ bunch at 14 TeV

335 MJoule stored beam energy
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Rediscovery of the Standard Model: Di-Muon Resonances I

dN,fdm,, [GeV!
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Electroweak Gauge Boson Production I

Charged lepton with
transverse momentum p,*

Neutrino: missing
transverse energy E,Mss

p
wl ! energy/momentum balance (only)
p H b transverse to the beam axis

; ETmiss

Observation of W, Z production already with L; .= 6.4 nb-!
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Electroweak Gauge Bosons l

q . (Seaquark) 28

g~ (Valence quark) Vs
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Gauge Boson Pair Production I
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Run: 152845, Event: 3338173
Date: 2010-04-12 16:56:44 CEST

2.0
E ™ss= 41 GeV
M. = 83 GeV

) &

" W-pv candidate * *
in 7 TeV collisions
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Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

p,(H)=27GeV n(u)= 0.7
p,(u') =45GeV n(u') = 2.2

M, =87 GeV

‘
\

'K

Z+|-1u candidate | ) - .\I ;-. )
" in 7 TeV collisions ‘-I
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W, Z prod. cross section measurement,
good agreement with SM NNLO prediction

W Iv

Electroweak Gauge Bosons l

— - FEL N B L B BB B |
Q - ATLAS opp>Wolv) | ATLAS
= - Data 2010 s = 7 TeV) -- Theory (NNLO) : ILdt: 310-315nb"
_> e .[L'ﬂ =310-315 nb” E Data 2010 \s = 7 TeV)
T F oWk W F := i 4 Electron channel
3 - Wy e ]
et B AWy '
:E B ———— : ¥ Muon channel
x TE ;
B E " A E
o] B NNLO GCD ©/0 CDF W (l/e) v b—f—T—O—;i m Combined
I ®/0 DO W-s (e/u)v PR T SN TR NN T N BN | [ .E. L . P SRR BTSSR |
107k :222 o UATW Iy 8 9 10 11 12 13 14
E s W' (pp) TSRS NE=Se GW [nb]
B :f vaayi W’ (pp) ®/C Phenix W' (e’/e’)v
gt | ; o Eom o P
1 10 ow X BR(W— 1v) =9.96 + 0.23 £ 0.50 + 1.10 nb
\ s [TeV]
— alpp — 2y = ) E ATLAS
i) i Z— 1l -
[ ATLAS - - Theory (NNLO) : JL dt=316-331 nb”'
el ]
= 1 Data 2010 /s = 7 TeV) ] Data 2010 s = 7 TeV)
_/|\ E _I.I-‘:H=31B'331 nb’  H—— E A Electron channel
% C @ Zy's i (68<m <116 GeV) :
ﬁ - H—v——‘-ﬁ ¥ Muon channel
S = :
L e ]
(a1] e :
= | . ‘_-' P - < :
)S 107 CDF Ziy*~ ee (66 <m_ <116 GeV) o o e
fag : ,+‘9T D0OZfy*—~ee (70=m <110 GeV) '
N L : e 5 POPRIH] PO N i SrBPOPTN ... | OPRPOTCY O Sl B Ol (Sl
o o 2 SRR s, s TR 05 06 07 08 09 1 11 12 13 14
~ NNLO QCD B DOZy*—ee (75< m = 105 GeV)
B - e UA1Z/y*—ee (m =70 GeV) GZ,:"y* [nb]
= Zy* (pP) e
Zy* (pp) O UA1Ziy' = up (mp]l > 50 GeV)
2 v "*—ee (m > seV 5 —
107 . , i kil Gz X BR(y/Z — 11) = 0.82 +£ 0.06 + 0.05 + 0.09 nb
1 10
\ s [TeV]
09/06/2011 PD Dr.Hubert Kroha, Max-Planck-Institut f. Physik, Tests des Standardmodells der Teilchenphysik, SS 2011 13




Top Quark Production I wgn— ©

.9
First top quark pair candidate ) 7 gy / ~b
events end of May 2010 RS ¢ g

Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST
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Top Quark Production l

Search for t t events in lepton + jets
+ missing energy

Events

| 1 | @ | | I 1
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Number of jets
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Top Quark Production Cross Section l
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Top Quark Mass Reconstruction

CMS Preliminary \'s=7 TeV
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Higgs Boson Searches l

Present status with the data from 2010:
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Events

New Heavy Weak Gauge Bosons: W’, Z’ I

Assumption: same coupling strengths as SM gauge bosons

- ————— .
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Substructure of Quarks:
® Ecited Quark States q*— qq’

e New effective qq’ — qq’ “contact” interactions (Fermi 4-fermion interaction)
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