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Precise SM measurements - Vs =2 7 14TeV
O Heaviest known elementary 102 - R U.(t;t.) T. Han
particle (large Yukawa coupling) 1“; Temmil o  TevalH
O Constraints on Higgs mass E 1[:?1 oliets) D’m ggggg, Cov
O Unique window on bare quarks 5 12:2 ~nE T
due to short lifetime E} o4
A window to new physics 12:2

0 New physics might couple 1077

: 10— 8 - Sh .
preferentially to top 10-9 e ~ VVen (120 GeV)
. 100 101 102
O New particles may decay to top Eem (TeV)

O Non-standard couplings L
In many new physics scenarios | W
(e.g. SUSY) top is dominant BG g2

Great tool to calibrate detector
O Jet energy scale, b-jet eff.
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e Pair production ol | O i Ao
0 ~85% quark-induced at Tevatron | | o

Sain

0 ~85% gluon-induced at LHC ° t .
g 0 “ | t (o} 'i‘v.r‘v"jp"e ) e — t 0.6 - i
g | f f o:z - i
e,
dileptons lepton + jets all hadronic
(BR~5%) (BR~30%) (BR~46%)
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e Dataset
O L=2840nb-1

O Data taken up to 11t August,
certified on 13% August

O Update of results of PAS TOP-
10-004 and shown at ICHEP
(up to 250nb-1)

e Monte Carlo samples
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CMS: Integrated Luminosity 2010

Delivered 1518 nb™'

Recorded 1335 nb™

Date

O ttbar+jets, W/Z+jets: Madgraph, matching ME with parton showers

e V+bb/c(c)+jets matrix elements included

O Cross sections normalized to inclusive (N)NLO cross sections
e sigma(ttbar,NLO)=157pb (MCFM), mtop=172.5 GeV
e sigma(W->Inu,NNLO)=31314pb (FEWZ)

O QCD: PYTHIA (filtered at gen level)
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e Single lepton triggers
0 mu+X (Pt>9 GeV),e+X (Pt>15 GeV)

e Two isolated, opposite charge
leptons (ee,mumu,emu)
0 Pt>20 GeV, |eta|<2.5(mu),2.4(e)

O Rel. isolation <0.15
Tlack_l_ ZPECAL n ZPHCAL

Rel.isol. = 2<03 R<03 R<03
py(lepton)
e Z-boson veto (ee,mumu)
o |M(II)-M(2)|>15 GeV * Jets
e Missing Et (MET) O Anti-Kt (R=0.5)

. : . O Using calorimeter & trackin
O Using calorimeter & tracking g 8

O Pt>30 GeV, |eta|<2.4
O MET>30(20) GeV in ee,mumu eV, |etal
(emu) O Expect >=2 jets for ttbar
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A word on b-tagging

b-tagging: cruical ingredient for top physics CMS PAS BTV-10-001

Use simple and robust tagging algorithms for early data
e “Track counting” tagger e Secondary vertex tagger
O Uses IP significance of n-th track O Uses discriminator based on 3D
as discriminator flight distance
CMS Preliminary 2010, Ns=7TeV, L=15nb "’ CMS Preliminary 2010, \s=7TeV, L=15nb""

I F rYrrrrrrrTrTT T T T T T T T T T T T T T T T T
10° 4 Data = - | | | | +El)ata | .
@sim.(ight) 3500;_ Plsim.(ight) _;
10° @sim.(charm) = 3000 @sim.(charm)
o 10 .Sim.(bottom)_; < 2500%_ .Sim.(bottom)_;
o = o o .
8 ~ 3 2000 =
£ : ' f .
u 12 wi 1500} - e
1000f— _f
10 C ]
500 =
1 - =
c gt L 5 ' N

@ ! YYINLY ”l f ll' H l L R f c Piaah il

% 1E phath, } I | |'|' .ll E % 1 1 " .,,!.I{'
00.5_||w|i|||.i....i.\. = ] S Y e e e e o e . e e e
0 5 10 15 20 25 30 0 1 2 3 4 5 6 7
TCHE Discriminator SSV High Eff Discriminator

Scale factors Data/MC for efficiency / mistag rate close to one!
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Dilepton Event Yields

e Relaxed selection:

L=0.84pb
O No Z-veto, no MET, N(jets) requirements
Process ee Iy ep
Dilepton ft 0.84 £0.13£0.16 0.94 £0.14+0.17 1.75 £0.26+0.33
VvV 0.23 £0.12 0.25 £0.13 0.35 £0.18
Single top - tW 0.06 = 0.03 0.07 = 0.03 0.13 £ 0.07
Drell-Yan 11 0.6 £0.3 0.7 =04 1.3+£07
Drell-Yan ee, up 298 + 74 343 + 86 0.1 +£0.1
Non-dilepton tt 0.02 =0.01 0.004 = 0.002 0.03 == 0.02
W+jets 0.3 £0.1 0.01 £0.01 0.3 £0.2
QCD multijets 0 = 0.00 *} 0+
Total simulated 300 £ 74 345 £+ 86 4.0 £0.8
Data 305 294 6
Systematics:

*Signal and DY: 15% acc*eff (conservative), 15% theory, 11% lumi
*Other backgrounds: 50% (conservative)

Good agreement observed!
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e No Z-veto, no MET, N(jets) requirements

T I I I
CM3 Preliminary
0.84 pb™ atys=T TeV
Events with eefuplep

® Data
Pz 1T
Oazry*—=r3
Oaco ]
Plsingle top
Orw 3
.FF—:»I\.'
W7 signal |

—e

3 =4
Number of jets
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084 pb™' atys=T TeV
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Rightmost bins
contain overflow
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Estimate Drell-Yan background outside
Z-veto region from events inside:

ratio outside/inside from
DY simulation

—
Nu data  pee Nf’f,data o U 5 NL’H;datak
out - Pout/in in . in €c
L >

»
correction for non-DY
contribution in Z-veto

region from eu sample

uhe Insti of Technology

o SRR RN AR RARN AR ERRE LR RARY
-5"-‘ C CMS Preliminary ]
] 10° 0.84 pb™' aty/==T TeV 3
E Events with ee 3
0 F
& 10°
= e
S E
3 F
w10
1
107
10*

=
1020 40 80 100 120 140 160 180 200
Dilepton mass [GeWt:z]

Sample ID, 15O, Z-veto  with Njet =1  with Njet > 2and E1 > 30 GeV
ee

DY in simulation 26+6 42+1.1 0.04 £ 0.01

DY estimate indata 26+1.6+13 3.6+06=+1.8 0.4+0.240.2

My

DY in simulation 31+8 50+1.2 0.07 £ 0.02

DY estimate in data 27 £1.6+13 43407 +21 0.21 792 +0.11

Agreement between simulation and data-driven estimate
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“Fake” lepton backgrounds:
0 WH+jets : one fake lepton
O QCD: two fake leptons

Determine a ‘tight-to-lose
ratio’ (TL) in jet-triggered
sample

Apply to events where one
(both) leptons pass loose, but
fail tight lepton selection

Weighed sum yields
background estimate

50% systematics per “fake”
lepton

TL ratio

nmn

0.35
0.3

0.25F
02F

01¢
0.05¢

- i = HLT Jet30Uu 4
S ]
: .r——__.:;'.:&:;:;::____'
0.15 E==b== i E
g Electron TL ratio from data
0 15 20 25 30 %E cevid0

‘ Data-driven QCD, W+jets backgrounds ﬂ(IT

1,7

(1-TL;)(1-TL;) ™

TL, ..
WJets 7 17
N’ =2 =7y N

1,7

3B nb’ Js=7 TeV

CMS Preliminary —«— HLT LiJetglU
----- HLT_L1Jet10U
— - HLT _Jet15U
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Event yields: tighter selection ﬂ(“-

te of Technology

e 7Z-veto, N(jets)>=1

L=0.84pb
Sample ee Up ep
Dilepton tt 0.63 + 0.09+0.12 0.70 £0.114+0.13 1.70 £0.26+0.32
VvV 0.05 + 0.03 0.05 +0.03 0.12 +=0.06
Single top - tW 0.04 +0.02 0.05 +0.03 0.12 +=0.06
Drell-Yan 11 0.08 + 0.04 0.13 +0.07 0.19 +0.09
Drell-Yan ee, uu 42+11 50 +1.2 0.04 +0.02
Non-dilepton tt 0.02 +0.01 0.003 +0.002 0.03 +=0.02
Wets 0.06 + 0.03 0.000 +002 0.07 +£0.04
QCD multijets 0 ° 0 0 °
Total simulated 51+11 59+1.2 23+04
QCD data-driven 00 %o Top 00 T Ty 0.0 Top o
W+jets data-driven 0.2 )2 +01 0.0 f9 02 0.0 )8 02
Drell-Yan data-driven 3.6 = 0.6 = 1.8 43 +07 +21 N/A
Data 6 6 2
Systematics:

*Signal and DY: 15% acc*eff (conservative), 15% theory, 11% lumi
*Other backgrounds: 50% (conservative)
eData-driven backgrounds: DY,Wijets: 50%; QCD: 100%

Good agreement observed!

25/08/2010 F.-P. Schilling - Top Quark Studies with CMS



 N(jets), with Z-Veto, MET requirement applied

ee

emu
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e MET, with Z-veto, N(jets)>=2 requirements applied

Events/(10 GeV)

Events/{10 GeV)
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[ 0.84pb" at\s=7 Tev <7 signal

Events with eelypie i —=rr 4
| T o
Claco .
M single top ]
WP ]
'S E -

10 20 30 40 50 60 70 80 90 100
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e All cuts applied: Z-Veto, MET, N(jets)>=2

L=0.84pb
2 35F | | — T Ar BRRRRRRARARARRARARRS
E [ CMS Preliminary ® Data . 2 7 CMS Preliminary ]
[1T] 3= 0.84 Pb;::E;:lT TI =E?Lg_}nlﬂ.|r ] g 3.5:_ 0.84 ph™! atyjs= 7TeV _:
N Bz -t >~ T Events with ee/uu/ep
- [Jaco . 8 3 =
25 Bl single top S -] dat,a ]
n 17V : wos =1
2 F I 77— ] - Vv ]
- - 2+ BW-
15 . - I Single-Top;
- ] 1.5F Bl tt signal -
b3 E 1 =
0.5 . 0.5 .
0 . 0: '|||||||||||||||||||:
0 1 2 =3 0 50 100 150 200 250 300 350 400 0
Number of b-tagged jets f%T [&%q”g?
Track-counting tagger 4 clean ttbar candidates observed

~2.1 signal events expected
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A beautiful e-mu candidate ﬂ(".

Karlsruhe Institute of Technology

CMS Experiment at LHC, CERN

Data racorded Wed Aug 4 09:44:37 2010 PDT

_ IS | S | S S —
2 jets, 1 b-tag I

MET=49 GeV

Jet pr= 73 GeV/c, r|— 0.2, (p— 0.9

Muon Pt=60 GeV CMS _____
Electron Pt=80 GeV 7 I_____

I-.-— 49 GeV/c, = 0.8

e  pr= 80 GeV/c, r|"' 0.5, p=-2.9

CMS Experiment at LHC, CERN b-tagged jet
Data recorded: Wed Aug 4 09:44:37 2010 poT I I I £8
Ru /Eewl 14230511‘39915319 I I I pr= 89 GeV/c, n=0. 5 = -0.7
Lumi sect tion: 22 _
— p* pr= 60 GeV/c, rr' -0.7, (p= -2.5
=
| I Dilepton mass 88 GeV/c?, pr=138 GeV/c

Dilepton massBﬂG VI » pr=138 GeV/c

/J/

b-sagged et Mass hypothesis consistent with

pf-sos eV/c, n= 0.5, @= -0.7

b 40 009 r.- —- / / being a ttbar event
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|
CMS Experiment at LHC, CERN _

w | Data recorded: Sun Jul 18 11:

222010 CEST
\| Run/Event: 140379 / 136650666 /1
\ 0 .
Er =57 GeV/c, @ = 2.2 \

Lumi section: 160

b-tagged jet

b-tagged jet

[} ‘_._;' ¥ “.I‘\. ]
" IAY, S
U pr=57 GeV/c,n=-14,p=-2.1 I’ ’

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

Preliminarily reconstr. mass in
the range 160-220 GeV/c?

pr=45GeV/c,n=-1.2,p = 0.9

pr=56GeV/c,n=0.7, 9 =1

y [em]

Event passes full selection:

2 muons with opposite charge

IT

Karlsruhe Institute of Technology

2 jets, both w/ good/clear b-tags

(and secondary vertices!)

significant MET (>50 GeV)

03 02 -01 0

CMS Experiment at LHC, CA
CMS . | Data recorded: Sun Jul 18 1
—~ | Run/Event: 140379 / 1366506
Lumi section: 160

0.1 0.2

2010 CEST

- 2ndary- \vertex "
=02 6. ellips - 023
= 041 1=
» .
y I
02 :
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Considered modes:
O e+tjets
O mu+jets

Single lepton triggers

Exactly one isolated lepton

O Muons: Pt>20 GeV, |eta|<2.1
* Rel. Isolation < 0.05

O Electrons: Pt>30 GeV, |eta|<2.4

* Rel. Isolation, conversion veto e Jets
O Anti-Kt (R=0.5)
Missing Et (MET) 0 Pt>30GeV, |eta|<2.4
O Not used in event selection, but O Expect >=4 jets for ttbar
to reconstruct transverse Mass O No b_tagg|ng in baseline selection
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Electron+Jets

No b-tagging, no MET cut applied

Jet multiplicity ttbar single top W+jets Ztjets QCD Sum MC Data
M,m?“ 12+ 2 34+04 | 2619+317 | 180+21 658 +73 | 3472+ 326 3434
N 21 1242 31404 | 419+77 | 92+11 436462 | 962499 1022
",m?z 1112 19403 74 +18 19+5 85+22 191+29 183
N,mﬂ 89+18 | 0.70+0.14 1314 33+1.0 14 +5 40+7 43
N, 24 48+12 | 021+006 | 26+11 | 060+023 | 23+1.1 1112 13
‘UE) oy Pre"minalry +| o E MC Uncertainties (table):
0 0.84 pb'at\/s = 7 TeV o - «Jet energy scale (known to 10%)
W 10" petjets,N_ >0 = “W%W = sLuminosity (known to 11%)
B 2ot . *Cross section unc. (scale,PDF)
103 QCDiy+jets =
QCD/#+jets uncertainty—]

102 L:O84pb'1

10

Good agreement observed

' in all Jet bins!

1 | | |
0 1 2 3

>4
Error band: 50% on QCD Jet multiplicity
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= 120 _ T UL e Ly
© _CMS _Ii'renmnnary *— Daia ]
* First tests of DD methods in low o wof " " ”f”predlct -]
N(jets) bins 2wl ' —pa
. . . Lﬁ 5 :_ QCDYy+Jets umenainry_:
e e+tjets: Fit sum of templates in ;
low MET or HT(lep) region o
20—
O QCD template from multijet sample F .l ==
(near-miss electrons or large EM 20w e a0 100 Hy o [GEV]
jetS) 2 04Fcyms F’r«ehmmarﬂ_.-I S .
. _ _ _ S oasf78nb"atNs =7 fev QCD/y+jets MC 3
e Predict N(QCD) in signal region [ ! .
g 03 E

|
N(jets)>=0 QCD MC ”;Z: ? E ~— QoD mogel MC

MET>25 GeV 12.2+/-0.2 19+/-7 0.15F | =
= I =
HT(lep)>60 GeV  26.0+/-0.3 39+/-11 "o B E
D‘GEE ) P PR |I P .E—u—?."—z
N(jets)>=1 QCD MC QCD estimate %0 40 60 80 100 Fﬂrzﬂzlﬁe\}i‘[}
Jep
MET>25 GeV 5.3+/-0.1 8+/-5

e+jets: consistent with MC
HT(lep)>60 GeV 12.4+/-0.2 10+/-4 mu-+jets: see later
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Data-driven QCD II: Isolation extrapolation

e Fit function to isolation
distribution in non-isolated
(QCD dominated) region

e Extrapolate to isolated (W-
like) region

Isolation extrapolation method (e+jets)

Fit Range N&ep(Z0-jet)  NGep(=>1-jet)
0.1-1.6 67 =9 40 =6
0.2-1.6 73 +13 46 =9
0.3-1.6 71 +17 45 + 12
Average NG¢ép 70 + 35 44 4+ 22
Prediction NS&, 637 42 +£6

Events / 0.1

Events / 0.1

T

<

stitute of Technology

Karlsruhe In

CMS Preliminary
78 nblat\s =7 TeV

300
250
200 N(jets)>=0
150
100

50

L I
—— Data

—— Exponenetial Fit
----- Extrapolation
l

B w—shv
Bz

[]QCD & y+jets

[ T

-

1 12 14 18
Relative Isolation

CMS Preliminary
78 nb ' at\s =7 TeV

N(jets)>=1

Agreement between data-driven QCD estimate and simulation ~os  os
More importantly: result consistent with template method

(NB no MET,HT cuts applied here!)

L L B L I
—— Data

—— Exponenetial Fit
----- Extrapolation
Bl

B w—shv

B zy =1

[]QCD & y+jets

1 12 14 16
Relative Isolation
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Events / 5 GeV

Events / 5 GeV/¢&

N(jets)>=0 N(jets)>=1 N(jets)>=2 L:0.84pb-1

T > T R >
1200f-CMS Preliminary’ ' e ous | 1 B s00-CMs Preliminary’ | B 1 & 5o cis Preliminary” T o =
C 0.84 pblat\s =7 TeV - 7 £ 0.84 pb'at\s =7 TeV - ] F0.84pblatNs =7 TeV - .
I etjets, N_>0 * - o Cetjets, N >1 f n ._"‘3_ [ etjets, N 22 N ]
1000 jets I wosiv - o 250 fets B w-siv - & 40 I Wl -
- Bz 1 € F Bz ] € - Bz ]
800 [ ] QCDir+jets — “>’ 200— [ ] acbigtjets — q>) L [ ] aco+jets _
L QCD/+jets uncertainty_| L C QCD/y+jets uncertainty| w C QCD#+jets uncertainty_|
600 - 150 = - .
400 - 100F = W 1
L e ] C ] A
20075 ] 50 ] ]
E § . [ | Y WY TR | E

20 40 60 80 100 120 140 20 40 60 80 100 120 140 40 60 80 100 120 140
Missing transverse energy [GeV] Missing transverse energy [GeV] Missing transverse energy [GeV]
Missing ET (hard to get right, important for any top quark measurement)
600F FCMS brellmmary ST '+ Data ‘ = g 160 s brellmlnary R e Data ‘ = n-g 30 FCcMS brelnmlnary e ‘+ D;(a' T
F0.84 pblatys=7TeV . D 140 0.84 pb'at\s =7 TeV . i [} F0.84 pb'at\s =7 TeV o 3
Cetjets, N >0 B ] ® etjets, N >1 f 1 © Eetets, N >2 ]
500 ' ets ] v — 0 iets ] Wi 3 e 25F lets N W =
C Bz ] > [ 1 & E Bz ]
400 [] aconsets - b= [ QCOA+jets - *g:‘) 20— QD +ets 7
; QCD+ets uncsrtamly’; L%) QCDj+jets uncertamly_: |_|>J H QCDly+ets uncartamlE
300~ - 3 ]
200 = E E
100 = 3 B
] 3 s |
L L L h . 0 L ——— 100 120 140
% 80 100 120 140 80 100 120 140

M(W) [GeV/d] M-(W) [GeV/c] Mr{(W) [GeV/c]
M (W): transverse W mass (calculated from lepton+MET)

Good agreement Data-Simulation! QCD background important in e+jets!
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Muon+jets

No b-tagging, no MET cut applied

Jet multiplicity fthar single top | W4jets Ztjets QCD Sum MC Data
N,20 13%3 42+04 | 37081448 | 192+29 | 223+25 | 41401450 4142
N 21 13%3 39+04 | 552+106 | 42112 7917 | 690£108 789
N, 22 1312 23103 92+ 24 71t44 10£3 124 £ 25 153
N, 23 102 0.82+0.15 1615 1.3:0.9 1.3£05 295 40
N, 24 56+14 | 024+006 | 31+12 | 025£018 | 0.15£0.07 | 93119 11
£ 10°E s preliminary ! e Data = MC Uncertainties (table):
S [ 084pblat\s=7TeV — E «Jet energy scale (known to 10%)
W AT Euets I Wy = «Luminosity (known to 11%)
10° I Zy I ] *Cross section unc. (scale,PDF)
[ ]acD 3
102 & QcD uncertainty_;
- . 3 L2084pb'1
10 = *
10" Good agreement observed

in all Jet bins!
3 >4

Jet Multiplicity

F.-P. Schilling - Top Quark Studies with CMS
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o T | rrTT LI I T | T T l T T T ' T T T I =

S 1000 CMS Prellmlnary —a Data ] % - CMS Prellmlnary —a Data -

© 0.84 pb”'at Vs =7 TeV - ] O 4000[_0.84 pb’ aNE 7 TeV z .
O B ] 0 T ot B .

ptets, N - 0 ptjets, N

< B wolv — b B w-iv .

E B Zy I ] € 800 ‘_ Bl Zy*-IT i

& [ aco . g i [Jaco i
O 7] QCD uncertainty | w 600 QCD uncertainty -

1 e :

. 200 -

%o 90 60 80 100

p* [GeV/c] Missing Transverse Energy [GeV]

b L (L = > | LA L BNL AL BN BB B
S 900 —CMS Prellmlnary —a Data 3 [T} C CMS Prellmlnary —a— Data ]
> - 0.84 pblat Vs =7 TeV B i 3 O 600-084pb'at Vs=7TeV B =
O 800E pjets, N >0 " =5 w - pjets, N >0 .
n = B woslv = * 500 B Wolv 3
~ 700 =3 B Zy*- = € C B Zy*-IT ]
5 600F [Jacp 4 5 a00f L ]aco -
S 500E QCD uncertainty 3 w - QCD uncertainty
> = 3 300 .
W 400 = - .
300 = 200F =
200F = - .

= 3 100 —

100 = - .

20 60 80 100 120 B % 60 80 100 120 140_ 160

M (W) [GeVIc ] 1ep [C€V]

Excess observed in data at low Pt(mu), MET, MT and HT
Consistent with QCD MC being factor ~2 too low

Error band: 100% on QCD
(from data-driven methods)
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Events / 5 GeV

Events / 7.5 GeV/c?

100—

lIlIlIlIIIIlII

N (jets)>=1
B e

—— Data
I

B wolv
B zy -7
[Jacb
QCD uncertainty

CMS Prellmlnary
0.84 pb'at Vs =
ntjets, N 21

7 TeV

llllllllll

100
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120\

7 TeV

CMS Prellmlnary
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QCD uncertainty

25/08/2010

60 80

100 120 140
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Data slightly above MC also where QCD less important
Note: expect significant JES & theory uncertainties (not incl. in error bars!)
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Dot rocorded: Wed Jul 14 03:52:41 2010 CEST Event passes all cuts
%/ Run/Event: 140124 / 1749068 .
| Lumisectiond of full selection
1 high-momentum muon
significant MET>100GeV

m.(W) = 104 GeV/c?
4 high-p; jets,
one of which with good b-tag

CSExwmenn CC
(M“/ 3 msuwwm 0332 1 2010 CEST

an SGBGGVIen o:sssqa-zsa

bt ggadJet
p,=82.2GeVic, n =-1.79, ¢ = 103

=2 E gl “\
]—\ Jet p; = 43.4 GeVic, r| szvm
Z,=119.0 GeV, ¢ = 0.010 Jet p, = 152.2 GeVic, n = 0354

oT = 30.6 GeVic, n =-1.

reconst. top mass around 210 GeV/c?

. : | S | E— —
masses of 2 untagged jets (3 possible I

comb.): 104, 105, 151 GeV/c? I
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Are we sensitive to Pile-up? ﬂ(“-

uhe Insti of Technology

Do have non-negligible pileup in recent data <N>~0.9
Simulation is without pileup L=0.84pb*
Compare data with one vertex vs data with >=1 vertex

c L L IR B N c  03F L B B B
S 05-cms F'rellrnlrlary P - CMS Prellrnlnary -
B [os4pbiatNs=7TeV —e-Daa@VX=N 1 B FosapbiatVs=7Tev —-Dala V=1 -
% 0.4 et Ny 20 . Data (#Vix> 1) - E 0.25[p+jets, N, 0 e Data (# Vx> 1)
Al . s ;
5 C ] 1% 02F 3
0.3 = - .
- 1 0.15— —
0.2 - . ;
- ] 0.1 -
0.1 - o = :
- ] 0% 1 So far little effect
O ~02 04 06 08 1 2793 % 20 o 60 sg 1[%6 v on sensitive
Relative Isolation issing Transverse Energy [Ge
distributions
5 CMS Prellmlnary ' : l | 5 0.25 CMS Prellmlnary L e ] (e |Sola'[|0n
B 105 084pbiatVs=7TeV —e-Dam@VH=N) 5 g £ 0.84 pbat Vs =7 TeV —o—Deta ($Vix=1) g. ’
5 - tjets, N 20 e Data (#Vix> 1) 7 5 0.2 HHets N 20 —=— Data (# Vix> 1) ] |\/|ET)
4 | - 9 N ]
> E 3 > 7]
YO 1 % oasf =
10" ’ = - .
EE B 0.1 -
s ' ] - .
102 _’_| E 0.05— A
i | | 1 | I ] :|||| AT A A Bl -L-—--l..rl;
10°— 1 2 3 >4 %30 a0 50 60 70 80 90
Jet Multiplicity p# [GeVic]
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f Technology

e “Muon-in-jet” L=0.84pb1

O mu+jets: request at least " CMS Prelliminary l
—a— Data

%)
one jet associated with a o 10°£0.84 pb ' at\s = 7 TeV
- > B
muon within dR<0.4 (N - l.l"‘JetS [ W- W (+light jets)

O Sensitive to semileptonic b- 102 - >1 jets with a muon [ Vel

o [ ] vbbex
decays in jets I 2~ I Fevight ets)

[ Jaco
QCD uncertainty

f

I

IIIIIII| 1 IIIIIIII ] IIIIIII| 1 1

e For N(jets)>=3, observe 7

events, consistent with 13

ttbar signal plus ~2.5 :

background events 107k -__
10—2 [ | I [ |

Jet Multiplicity
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e e/mu+jets combined - CMS Preliminary

(/2]
c
Lg'nj 103L0.84 pb'at\s = 7 TeV

[ W-slv (+ light jets)

“elutiets, N >1 ) Ve(cr+X -
 Secondary vertex tagger v ] vobex ]
(working point with ~1% fake  4¢2 e T

I'a tE) QCD uncertainty

I EIIHII T T

10% | i
e For N(jets)>=3: -
O Observed N(data)=30 :
0 Prediced background 1 3
N(BG,MC)=5.3 i i
O Predicted signal N(ttbar,MC)=15 K 2 3 >4

Jet multiplicity

Seeing ttbar events at a rate roughly consistent with NLO cross section,
considering experimental (JES,b-tagging) and theoretical (scale, PDF, HF
modelling, ...) uncertainties
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Conclusions ﬂ(“-

£ asE -I- .llilata B

e Analyzed first L=0.84pb-1 of 7TeV data R m
0 Updated with respect to ICHEP results (L~250nb-1) st g%&?m

23— ' B 7 —iv 1

e Event yields in background dominated
regions ~consistent with expectations, within
uncertainties

O Tests of data-driven background estimation T ambel of btagea jets
® I i i I i *3 B relimina —e— Data
Enrich s.lgnal by gc-)mg to high N(jets) and 8 sLosupoans =7 Tev -
employing b-tagging L S
. -_ [ ] ny'—pl’lj (+ light jets) __
e Observed number of candidates approx. b -
consistent with ttbar expectation, on top of 10} :

small backgrounds

e Strong evidence for excellent performance of | ;
CMS detector (jets, MET, leptons, b-tagging)! T setmtiploy

Established Top signal at LHC, first cross sections will come soon!
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e With Z-veto, MET N(Jets)> 2 cuts applled
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Compact Muon Solenoid ﬂ(".
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SILICON TRACKER
F"lxels {100 % 150 pum?)
CMS Detector i
hcrostrips {50-100um)
# 1 ~210m*  9.6M channels
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