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CMS Experiment at LHC, CERN

Dala recorded: Thu Jul 1 09:08:48 2010 CEST P h O t O n S
Run/Event: 139103 / 222480885
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Z bosons

CMS Experiment at LHC, CERN W S

_ Run 135149, Event 125426133 S
~ 1l Lumi section: 1345 \
% || Sun May 09 2010, 05:24:09 —\

Muon p;=67.3, 50.6 GeV/c
Inv. mass = 93.2 GeV/c?
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W bosons

CMS Experiment at LHC, CERN

Run 133874, Event 21466935 elm. energy
Lumi section: 301

Sat Apr 24 2010, 05:19:21 CEST
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Compact Muon Solenold

Electron p;=35.6 GeV/c
ME; = 36.9 GeV
M+ =71.1 GeV/c?
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Missing E; = neutrino !
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Run 124120 / Event 6613074

- Particle Flow Reconstruction G I U O n S
Jet 1 pr=22 GeVic I Jet 2
pr=42 GeVic

2.36 TeV c.m.

at least one jet is a

gluon jet

Jet 3
pr= 38 GeV/c




Tau leptons

CMS Experiment at LHC, CERN

Data recorded: Tue Jun 29 13:34:19 2010 CEST
.| Run/Event: 138921 /17818013

\ Lumi section: 65
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Quarks - Jets
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CMS Experiment at LHC, CERN
Run 133450 Event 16358963

Lumi section: 285
Sat Apr 17 2010, 12:25:05 CEST
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Jet1 p;: 253 GeV
Jet2 p;: 244 GeV

Dijet Mass : 764 GeV

Jet 1
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had. energy

zelm. energ
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Bottom Quarks

CMS Experiment at LHC,|CERN
i Data Recorded: Sat Apr 24 08:31:20 2010 CEST
i Lumi section: 795

Run f/ Event : 133874 [ 64064942

> Jets
anti-k, R=0.5 PF jets
p; = 43.7 GeV (top right) / 40.3 GeV (bottom left)

> Secondary vertices
top-right:
3D flight distance (value / significance) = 6.2 mm / 43
mg, = 2.9 GeV, p;=25.7GeV, ==11.1, 2/ndof=6.3/5
bottom left:
3D flight distance (value / significance) = 8.6mm / 55
mg, = 3.1 GeV, p;=17.2GeV, ==5.8, 2/ndof= 15.9/3
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Mesons, e.gp® light quarks (u,d) !
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Baryons, e.g. Omega W

i CMS Preliminary
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strange quarks!
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Dimuon event (Jy candidate)

charm quarks!
Rho Phi

CMS Experiment at the LHC, CERN
Date Recorded: 2009-12-14 04:46 CET

Run/Event: 124120/5686693 '
Candidate Dimuon Event at 2.36 TeV Ei ~lia
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pr(unq) =3.6 GeV, p(u,) =2.6 GeV, m(pp)= 3.03 GeV
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Topquarks  tt- bWbW- bmbm:r

i
CMS Experiment at LHC, CERN

CMS
- Data recorded: Sun Jul 18 11: 010 CEST
n \| Run/Event: 140379 / 136650668 1
Lumi section: 160
p N
¥1-=57GOV/c,(p=2.2\ \ |

b-tagged jet
pr=45GeV/c,n=-1.2, = 0.9

b-tagged jet
pr=56 GeV/c,n=0.7, = 0.0

gy s

p* pr=27 GeV/c, n ==2.0, @ = -1.9

Y 4

H-pr=57GeV/c,n==14, ¢ = -2.1

I\\:

7 TeV c.m.
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\Ns=7TeV

anti-k; R = 0.7 CaloJets
M, > 354 GeV

| N, l<1.3
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Inclusive jet production

CMS preliminary, 60 nb'I \s=7TeV
;1011 | T T T 171 | T T T 17
« |y|<0.5 (x1024)
A O
O E o 0.5<|y|<1.0 (<256)
% o 107 ¢ «  1.0<|y|<1.5 (x64)
S 2 - o 1.5<|y|<2.0 (x16)
T | Q10 k2 « 2.0<]y]<2.5 (x4)
S E., 3 s 2.5<]y]<3.0 (x1) 3
3 9 105; é
5| 810 .
d © = ¢ E
2 10°F NG E
S - wfe -
© DN =
\ 4 105 — NLO pQCD+NP* )

[] Exp. uncertainty & *
10" Anti-k. R=0.5 PF

20 30 100 200 1000
pT (GeV)

T.Hebbeker

NP = Non Perturbati
= mean(Herwig, Pytl

Agreement with QCD prediction over several orders of magnitude
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W and Z production

CMS preliminary 2010
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Perfect agreement
with SM

W mass confirmed

number of events / 2 GeV
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3/~ 1006000 events!
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W and Z cross sections
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Note: inpp less W,Z bosons than in pp

o x BR (pb)
2

102
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Nice agreement
with SM

CMS preliminary 2010 W=
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CMS points do not include luminosity uncertainties.
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Top production

£ [ cMs Preliminary —e— Data
2 0°L0.84 pblatys=7Tev MM
L

muon = - - W-lv (+ light jets)
Vi
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B zy* 1T (+ light jets)
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1 2 3 >4
Jet multiplicity
From dilepton events:

o(pp — tt) = 194 + 72(stat.) £ 24(syst.) 21 (lumi.) pb

Tevatron: 7 pb! Agreement with SM
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Dijet resonance search excited quarks
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arpitrary units

CMS Preliminary 2010 \s =7TeV 198 nb ™
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Heavy Stable Charged Particles
(HSCP) ?
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And what about leptoquarks ?
Leptoquark LQ h

= composite objec} PP- LOLO — eqeq
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10° E
S 1 | Scalar first generation
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Hadron production
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Charged Particle Multiplicity Distribution
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Inclusive Strange Particle Production

s=0

Example: X

o
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0.04-cms Preliminary —e— \S;y?rh.li-ggDGT
Pythia7 PO
Pythia8
—=— \'s =900 GeV
——  Pythia6 D6T
e Pythia6 PO
Pythia8

Yield increases strongly
with energy

not predicted by current
Monte Carlo “tunes’
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Hadronic Event Shapes

central transverse thrust

TJ_IC — INax

ZI'EC
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Jet Structure

w(r)

Integrated jet shape

Transverse jet shape:
model predictions ok
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