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* Precise SM measurements

o Heaviest known elementary
particle (large Yukawa

coupling) E)
o Constraints on Higgs mass =
o Unique window on bare quarks %

due to short lifetime

* A window to new physics

o New physics might couple
preferentially to top

o New particles may decay to
top

o Non-standard couplings
* In many new physics
(e.g. SUSY) top is
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° Da::_asizo " ?.1400;_ De:livered 151;3 nb J
O = nb- n
1200 — Recorded 1335 nb™
o Data taken up to 11t so0oF
August, certified on 13t IOV SR PR — ——
August

o Update of results of PAS
TOP-10-004 and shown at
ICHEP (up to 250nb-1)
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* Monte Carlo samples
o ttbar+jets, W/Z+jets: Madgraph, matching ME with parton showers
» V+bb/c(c)+jets matrix elements included

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

o QCD: PYTHIA (filtered at gen level)
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« Single lepton triggers
o mu+X (Pt>9 GeV),e+X (Pt>15
GeV)
« Two isolated, opposite
charge leptons
(ee,mumu,emu)

tlack ECAL HCAL
+ zp + Zp
Rel.isol. = £<03 R<0.3 R<03

p,(lepton)
O Kel. I1SOIdalionN < U. 19

« Jets

o Anti-Kt (R=0.5)
Using calorimeter & tracking
Pt>30 GeV, |eta|<2.4
Expect >=2 jets for ttbar

« Z-boson veto (ee,mumu)
o [M(I)-M(Z)|>15 GeV
. Mlssmg Et (MET)

o O O
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A word on b-tagging ﬂ("'

ute of Technology

b-tagging: cruical ingredient for top physics CMS PAS BTV-10-001
Use simple and robust tagging algorithms for early data
« “Track counting” tagger « Secondary vertex tagger
o Uses IP significance of n-th o Uses discriminator based on
track as discriminator 3D flight distance
CMS Preliminary 2010, Ns=7TeV, L=15nb - CMS Preliminary 2010, Ns=7TeV, L=15nb -
10° +Data § | | | | +[I)ata | g
@sim.(light) 3500 Bsim.(ight)
10° [sim.(charm) 3ooof_ [sim.(charm) —f
o - .Slm.(bottom) 3 25003_ .Sim.(bottom)_f
4 o C ]
3 8 20001 =
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TCHE Discriminator SSV High Eff Discriminator

Scale factors Data/MC for efficiency / mistag rate close to one!
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Dilepton Event Yields  R4[]

Karlsruhe Institute of Technology

 Relaxed selection:

L=0.84pb-1
o No Z-veto, no MET, N(jets) requirements P
Process ee MU eu
Dilepton tt 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 +£0.7
Drell-Yan ee, yup 298 £ 74 343 = 86 0.1 £0.1
Non-dilepton ¢t 0.02 = 0.01 0.004 = 0.002 0.03 = 0.02
Wjets 0.3 +£0.1 0.01 = 0.01 03 +0.2
QCD multijets 0 =0 0.00 F° 0 =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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Estimate Drel

Z-veto region from events inside:

ratio outside/inside from
DY simulation

ce,data _ pee

on ST
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I-Yan background outside

CMS Preliminary E
0.84 pb™ at\s=7 TeV 3
Events with ee 3

Events/(5 GeVic?)
3 a

-
=]

¢,dalte ,':d- t

out - Mout/in in
——
correction for non-DY B
contribution in Z-veto 10
region from eu sample 10°
0 20 40 60 80 100 120 140 160 180 200
Dilepton mass [GeVIczl
Sample ID, ISO, Z-veto  with Njet =1  with Njet > 2and E7 > 30 GeV
ee
DY in simulation 26 =6 42+1.1 0.04 = 0.01
DY estimateindata 26=1.6=13 3.6=x06=x1.8 04=02=x02
HH
DY in simulation 31 =8 50x=1.2 0.07 £ 0.02
DY estimate indata 27 +1.6+13 43407421 0.21 758 +0.11

Agreement between simulation and data-driven estimate
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« “Fake” lepton backgrounds:
o 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
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[ ) - —

Z-veto, N(jets)>=1 L=0.84pb"
Sample ee Up eu
Dilepton tf 0.63 + 0.09+0.12 0.70 £0.11+0.13 1.70 +0.26+0.32
Vv 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, up 42 +1.1 5.0 +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 +3002 0.07 +0.04
QCD multijets 0+l 0 Y 0 +i°
Total simulated 51+1.1 59 +1.2 23+04
QCD data-driven 0.0 05 oo 0.0 705 "o 0.0 05 oo
Wjets data-driven 0.2 152 +od 0.0 f55 o2 0.0 35 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)
*Data-driven backgrounds: DY ,Wijets: 50%; QCD: 100%

Good agreement observed!
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* N(jets), with Z-Veto, MET requirement applied

emu

Events

T T
CMS Preliminary
0.84 pb”

Events with ee

at\s=7Tev

3 >4

Number of jets

Events

| [ i
CMS Preliminary -
084 pb” at\s=7 Tev
Events with up

3 >4
Number of jets

! |
CMS Preliminary
0.84 pb™ at\/s=7 TeV
Events with ee/uplep

| |
® Data
7 signal
Bz I
Bz -t
[Jacop

[ single top
mw
| |

>4
Number of jets

mumu

sum

F.-P. Schilling - Top Quark Studies with CMS



Tightening the selection ST
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 MET, with Z-veto, N(jets)>=2 requirements applied
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 All cuts applied: Z-Veto, MET, N(jets)>=2

L=0.84pb"
3 3.5_ I I I h— ? 4_IIII TTTTpTrrTT IIIIIIIII IllllllllllllIllllllllll_
s E CMS Preliminary ® Data I E % B CMS Preliminary ]
§ ofgueay BN ] S ot
- Bz =ttt - > T Events with ee/up/ep |
- Jacp - & 3 .
2.5 [Esingle top ] S Edatf ]
C O N |,|>,|2_5"_ 2y -1
2 ° (L - v -
- . 2k BMW-h 3
1.5 3 - I Single-Top:
: . 1.5 B tt signal -
1t E 3 E
051 - 05/ -
0 1 2 3 - 0: '1111111|11111|11||1:
2 0 50 100 150 200 250 300 350 400 0
Number of b-tagged jets g%r [é'seq”g?
Track-counting tagger 4 clean ttbar candidates observed

~2.1 signal events expected
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CMS Experiment at LHC, CERN
Data recorded: Wed Aug 4 09:44:37 2010 PDT
Lumi section: 22

Muon Pt=60 GeV C |\ I—————l Il

Electron Pt=80 GeV > O I ) R
2 jets, 1 b-tag I

MET=49 GeV

Jet pr= 73 GeV/c, n= 0.2, @= 0.9

IJ!T= 49 GeV/c, = 0.8

e pr= 80 GeV/c, n= 0.5, = -2.9

CMS Experiment st LHC. cERN C————— I
Data recorded: Wed Aug 4 09:44:37 2010 PDT .

Run/Event: 142305 / 15915819 :;;aggt!él;si/:c’ n= 0.5, = -0.7
Lumi section: 22 . U* pr= 60 GeV/c, N= -0.7, = -2.5 I
Ecg // \\ ] — — —
: o Dilepton mass 88 GeV/c?, pr=138 GeV/c
/ Jet p'r= 73 GeV/c, n= 0.2, = 0.9 \
m l // /,.»' ¥r=49 GeV/c, p=0.8

() N (S — |
() O N

(i— /lJ
b-cagged joc /. Mass hypothesis consistent with

pr= 89 GeV/c, n= 0.5, = -0.7 .
o \ﬁ'// '/ being a ttbar event

N—7
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I
CMS Experiment at LHC, CERN
Data recorded: Sun Jul 18 11

| Run/Evem 140(:3359/136 mCEST:l \ Event passes fU” SeIeCtlon
/ o m§ 2 muons with opposite charge

‘—’\btagged,et“ A 2 jets, both w/ good/clear b-tags

O
/ i g “x" ©=°* (and secondary vertices!)
I f \ X significant MET (>50 GeV)

b-tagged jet
pr=56 GeV/c, n =07, =1(

-0.3 -0.2 -0.1 0
ﬁ CMS CMS Experiment at LHC, CR&
—~— ‘v | Data recorded: Sun Jul
—>_/\| Run/Event: b
| Lumi section: 160

0.1 0.2

H pr=57 GeV/c,n=-14, ¢ =-2.1

x u* pr=27 GeV/c, n = -2.0, ¢ = -1.9 32010 CEST E
) - 0.3 0.3 —E
/ 0.2 0.2 —
\ - / 01 N _
[ 1 ] E i _:

O,
> -0.1 01

Preliminarily reconstr. mass in

the range 160-220 GeV/c? 02 0.2 3

0.3 0.4 0.5
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« Considered modes:
o etjets
o mu+jets

« Single lepton triggers

« Exactly one isolated lepton

o Muons: Pt>20 GeV,|etal<2.1
* Rel. Isolation < 0.05

o Electrons: Pt>30 GeV,
leta|<2.4

* Rel. Isolation, conversion veto

« Missing Et (MET)

o Not used in event selection,

Jets

o Anti-Kt (R=0.5)
Pt>30 GeV, |eta|<2.4
Expect >=4 jets for ttbar
No b-tagging In baseline

o O O
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Electron+Jets

No b-tagging, no MET cut applied
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10

Jet multiplicity ttbar single top | W+jets Ztjets QCD Sum MC Data
N,..20 12+ 2 34+04 | 2619+317 | 180121 658 +73 | 3472+ 326 3434
N, 21 12+ 2 31104 4M9+77 92 +11 436 + 62 962 +99 1022
N, 22 1+£2 19103 74+18 19+5 85+22 191+29 183
N,.23 89+18 | 070014 | 13:4 33110 14 +5 40+7 43
N, 24 48+12 | 021+006 | 26+11 | 060+023 | 23+1.1 11+2 13
,g CME Preliminaly . - — e MC Uncertainties (table): i
o 0.84 pb' at\s = 7 TeV - - «Jet energy scale (known to 10%)
W 4g¢ petjets,N_ >0 — ‘:Hv = Luminosity (known to 11%)
I 20 : Cross section unc. (scale,PDF)
10° [ ] QCD#+jets —
QCDJy+jets uncertaintyg
102 £ . L=0.84pb-"

1 |

0

1

2

Error band: 50% on QCD

3 >4
Jet multiplicity

Good agreement observed
in all Jet bins!

F.-P. Schilling - Top Quark Studies with CMS



* First tests of DD methods in
low N(jets) bins

« e+tjets: Fit sum of templates in
low MET or HT(lep) region

o QCD template from multijet
sample (near-miss electrons or
large EM jets)

* Predict N(QCD) in signal

MET>25 GeV 12.2+/-0.2  19+/-7
HT(lep)>60  26.0+/-0.3  39+/-11

(2n\/

N(jets)>=1 | QCD MC
MET>25 GeV 5.3+-0.1  8+/-5
HT(lep)>60 12.4+/-0.2  10+/-4

Events / 10 GeV

arbitrary units

Karlsruhe Institute of Technology

120 CMSPrellmmary o ', 'Du' S '_
[ 78 nb" agNs = 7 TV .
o0f* " HE . predlct o &
- - Ziy 'l _:
80 - [ acoiyeer .
a0
20~
%~ 40 60 80 100 120 _ 140
|-'lT Jlep [GeV]
0.4cms Prelummary - E
035 - 78 nb' at\s = 7 TeV QCD/y+|ets MC
’ | .
0.3F : —— QCD model data
0.25F" o | — QCD model MC
0.2 I B
g I
015} |
0.1F I =
[ | — .
0.05f I —1|=‘__ =
. - o I B e |
%o 40 80 80 100 120 _ 140
HT.Iep [GeV]

etjets: consistent with MC

mu-+jets: see later
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Data-driven QCD II: Isolation
extrapolation Q(IT
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» Fit function to isolation S a0 CMS Prlmingry - pa E
. . . . . c 8nblatVs=7TevV Exponenetial Fit 3
distribution in non-isolated 2 20 N(6ts)><0 _ e

. . ets)>= tt A

(QCD dominated) region 200 Wy

150 T =

« Extrapolate to isolated (W- 100 ot
like) region 50 E

O 1 ‘R |1.12‘ ' ;1f4|' 16

ti ti

Isolation extrapolation method (e+jets) S T e?wes,oalon

: est. i est. i e CMS Prelimina . -
gli_Rlagge NQ%[;(iOgJet) NQCD(?S ]ie t6) g . 785 aiNE =7 TeV —[E)x::menetial Fit -

* * S B e Extrapolation
0.2-1.6 73 £13 46 £9 H N(jets)>=1 M« " §
0.3-1.6 71 + 17 45 + 12 0 =VZT".+.- g
Average N&¢p 70 =+ 35 42 0 B D piets -
Prediction NY&, 637 2+6

20 —

Agreement between data-driven QCD estimate and simulation o608 = 1 12 14 "o

More importantly: result consistent with template method Relative lsolation
(NB no MET,HT cuts applied here!)
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e+jets in various jet bins (T
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N(jets)>=0 N(jets)>=1 N(jets)>=2 L=0.84pb"’

E 1200[-CMS Preliminary” ' e e E § 300[_CMS Preliminary ' LT = % sofcws Preliminary ' DU .
- 0.84 pb”at\s =7 TeV - ] F0.84 pbat\s =7 TeV - ] - 0.84 pb™at\s =7 TeV - .
© C e+jets, N_ >0 f 1 ® E etjets, N_ >1 f ] ® Cetjets, N_ >2 b ]
5 1000[ Jos o 4 5 2s0F Jots I v =TI ke I v 3
< = Bz - b r Bzt 1 € F B zv it 4
o 800 [_] QCDiy+ets . o 200 [_] QCDi+jets - o L |:|QCDly+jels d
w E QCDJ+jets uncertainty_| w C QCD+ets uncertainty| w 301 77 QCDly+jets uncertainty
600 - 150~ = E .
- . - . 20 =
400~ . 100F 7 r .
N : 0 1 11 1
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)
O(S') 600_CMS brellmmary L I_I._Dlata l ' _: NS') 160—CMS brlelllrﬁlnalryl ST l_'._lDlalal P l_: °§ 30_CMSbreI|m|nary‘ T '_I._'D'a'a' o _:
[ F 0.84 pbat\s =7 TeV m 3 ©  140[0-84 pb'at\s =7 TeV B i () £ 0.84 pbat\s =7 TeV P ]
(O] E etjets, N_>0 t I O Fetets, N_ > 1 1 O C ejets, N_ >2 E
[Te} 500— Jets ] woiv -] [T} 120 r jets ] woiv = n 251 Jets B wosiv .
; F Bz ] ; C Bzt . ; - B vt ]
€ 400F [ acoiiets = T 100 [ acoirtiets 4 5§ 20F (] acoisiets B
4 u QCDiy+jets uncertainty] g QCDi+jets uncertaintyy > 0 [/ acDipjets uncertainty]
W 300 4 4 & Ele E
- ] 60 3 E
200 - ] ]
C . 40 — 3
100 = 20 3 E
O 20" 20 60 80 100 ot % 20 a0 60 80 100 120 140 100 120 140

M (W) [GeV/c] M (W) [GeV/d] M(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

AT
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Jet multiplicity tthar single top | W+jets Ztjets QCD Sum MC Data
N2 0 1343 42104 | 3708+448 | 192+29 | 223125 | 4140450 4142
Ny 21 1343 39+04 | 5521106 | 42+12 79+17 | 690108 789
Ny 22 1312 2303 92124 71144 1043 124 £25 153
Ny 23 10£2 | 082+015| 1645 13209 | 13105 29t5 40
Ny 24 56+t14 | 024+006 | 31+£12 | 025£018 | 015007 | 9.3%1.9 11
£ 10°=Guis Preliminary | a3 MC Uncertainties (table):
o ,F 0-84pbTat \s=7Tev B . «Jet energy scale (known to 10%)
W 107 g ujets B Woslv E «Luminosity (known to 11%)
10° ) _; +Cross section unc. (scale,PDF)
[ ]QcD 3
102 E QCD uncertainty_;
- . 5 L=0.84pb"
10 E
1E
1ol Good agreement observed
E | in all Jet bins!
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mu+jets N(jets)>=0 AT

Karlsruhe Institute of Technology

T l L T L T
1000 CMS Prellmlnary —a— Data

Q 0 > — 7

o 0.84 pb™'at Vs = 7 TeV 1 3 - 8“4?52"*2.2“5‘3% Tev —_ Data .

o PN B i 1000_ B —

1_ ptjets, N 20 B Woslv b '-‘\; - utjets, N B Wolv 1

P B zy I i £ g0l Bz 7

5 :IQCD - g - [Jacp ]

u>J 77] QCD uncertainty | w 6001 QCD uncertainty

1 e ;

- 200 .

30 40 50 70 80 90 100 40 60 80

p: [GeVic] Missing Transverse Energy [GeV]

N"9000MSP| I N B © CMS Prel o L e

= — relimina —a— —] - relimina —a— .

° = oa4pb‘at\rry7Tev -?ata 3 O 600-0.84pb at\!_ry7TeV -gata =

@ 800F +ets, N2 0 tt 4 w - njets, N >0 .

0 S B woiv 1 % 500k B wWoslv E

~ 7005_ -Z/‘Y'—)lT _E € - -Z/Y'—)l'l' -

% 600 [Jaco 4 2 s0b [Jacp E

5 5005_ 7] QCD uncertainty 3 w . 72 QCD uncertainty -

G oo E -

2008 E 100F- =

100 = - ]

- 0' L f
20 60 80 100 12 0 20 60 80 100 120 140 160

M(W) [GeV/c ] Hr jep [GEV]
Excess observed in data at low Pt(mu), MET, MT and HT Error band: 100% on QCD
Consistent with QCD MC being factor ~2 too low (from data-driven methods)
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Events / 5 GeV

Events / 7.5 GeV/c?

120

N(jets)>=1

T T T | T T T I
" CMS Preliminary
- 0.84 pb™at Vs =7 TeV
_ptjets, ijz 1

—=— Data
B

B W-slv
B Zy-IT
[]acp
QCD uncertainty

100
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I L I T T T I T T I T
—— Data
B
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QCD uncertainty
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~ CMS Preliminary

L 0.84 pb'at Vs =7 TeV
T utets, ijz 1

.

60 80 100 120 140

Mr(W) [GeV/c?]

Events / 10 GeV

Events / 15 GeV/c?

N(jets)>=2

~ T T T I T T T '
— CMS Preliminary

- 0.84 pb'at Vs =7 TeV
C utjets, ijz 2

—— Data
B

B w-lv
) B zv-IT

[_]acp
QCD uncertain

IIIIIIIIlIIII|II:2I|IIII|IIII|IIII|II

wlllllllllllllllI|IIII|II

60 80 100
Missing Transverse Energy [GeV]

' T T T I T T T ' T T T I T T T
—=— Data
- 0.84 pb'at Vs =7 TeV B
C ptets, N >2 it
jets B w-lv
} B zy-

T T T I T T T I T T T
— CMS Preliminary

[ ]acD
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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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Consistent with
QCD too low by
factor ~2,

indep. of N(jets)
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CMS Experiment at LHC, CERN
Data recorded: Wed Jul 14 03:32:41 2010 CEST Event pasSses all cuts

Run/Event: 140124 / 1749068

B — of full selection

— 1 high-momentum muon
/ \ significant MET>100GeV
mAW) =104 GeV/c?

4 high-p; jets,
one of which with good b-tag

=1

Jet p; =152.2 GeVic, n = 0.

: 74h A.
Jet p; = 43.4 GeVic, ,
=-1.67,p =-2. 05/

| o md_,,t ~—t . .
p, =822 GeVic, n =-1.79, ¢ = 1.03 i
i 4 N
I : AN
>T =30.6 GeVic, n =-1.67, ¢ =-2. B e
Jotp,-4S4GoVIcn .827, ¢ =
- |

£, =119.0 GeV, ¢ = 0.010 Jet p, = 152.2 GeVlc, n = 0.354,

masses of 2 untagged jets (3 possible I S N N
comb.): 104, 105, 151 GeV/c? 7 T
U
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('N\S cms Expcnm-nl al LHC, CERN

‘, Dala recorde: WsdJl“OJC!ZﬁZC‘IOCEST
A ii nfEvent: 14012 1 1749068
y Lumi section

Jet p_=56.6 GeVic, n =0.389, w-238

reconst. top mass around 210 GeV/c?




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

c | LA BN NI BRLENL L B
S 05 CMS Prellmlnary _ 4y A
B C 0.84 pb'at Vs = 7 TeV —>-Data #Vx=1) 3
£ gaf hets N 20 —= Data (# Vx> 1) 1
€ Ty -
0 iy —
i C .
0.3_— -
0.2 -
0.1H -
C sinleigigiole gl
% 12 14

Relative Isolation

5 LCMSP l ' ' '
S relmlnary - ;
8 105084 pb at N =7 Tev —+— Data #Vx=1) 3
& - utets, N —=— Data (# Vx> 1) 7
E - —
9 1= = E
w E 3
0 ) E
- ' ]
102 ; E
B ]

10-3 1 | 2] |

3 >4
Jet Multiplicity

Event fraction

Event fraction
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L=0.84pb""

So far little effect
on sensitive

(e.g. isolation,
MET)

0.3 T T T T T T T
- CMS Prellmlnary _ .
- 0.84 pb™lat Vs = 7 TeV —*—Data @ Vix=1) J
0.25[— p+jets, N 20 —= Data (# Vx> 1)
0.2 —
0.5 =
0.1F =
0.05 —
a 1 1 1 1 1 o181 0 l - 0—.;
00 20 M Ti - 8% [G V]
|ssmg ransverse energy |[Ge d
istributions

0-25 I Trrr I LB l L l LB I L |_

B CMS Prellmlnary - A

© 0.84 b’ at\r 7 TeV —— Data FVix=1) -

0.2 :_We's Nes —=— Data (# Vix> 1) ]

0.15F .

0.1 -

0.05( -

: 11 1L 11 i - 11 11 - L dedl. '_.;

%30 40 50 60 70

80 90
p# [GeV/c]
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Enriching the b-content ﬂ(“'

Karlsruhe Institute of Technolo

e “Muon-in-jet’ L=0.84pb-’

o Mmu+jets: request at least CCMS Prellmlnary | I

2]
one jet associated witha @ 10°E£0.84 pb ' at\s = 7 TeV
muon within dR<0.4 |_|>J '},l+jetS =:—>Iv(+lightjets)

o Sensitive to semileptonic 102 >1 jets witha muon [ veorx

. [] vbb+x
b-decays in jets I 2 iightjets)

[_Jaco
10 QCD uncertainty

* For N(jets)>=3, observe f
/ events, consistent with 1
ttbar signal plus ~2.5
background events 10"

T llllll

IIIIIIII | IIIIIIII | IIIIIllI 1 1

Jet MultlpI|CIty
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L=0.84pb""

* e/mutjets combined £ [ cMs Preliminary —— Data ]
© 10°L0-84pblatys=7Tev MM _
L = . I W-sh (+ light jets) =
- e/utjets, ngsz 1 [ Ve©+x .
« Secondary vertex tagger - ] vobex :
(working point with ~1% 1021 Ei;;j;;""""e‘s’ .
fake rate) - 777 Qcp uncertainty E
; _
. 3
* For N(jets)>=3: :
o Observed N(data)=30 i
o Prediced background e
N(BG,MC)=5.3 C i
o Predicted signal 1 2 3 >4
N(ttbar,MC)=15 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("'

ste of Technoloayv

3.5 I I T ]

- Analyzed first L=0.84pb-1 of 7TeV data  § . &rmerh @ |

@z =Tt

o Updated with respect to ICHEP results 25 h
(L~250nb-1) ? mr

* Event yields in background dominated
regions ~consistent with expectations, : _
within uncertainties ———

o Tests of data-driven background estimation e

| CMS Preliminary —e— Data
10°L084 pbratNs=7Tev EM«

« Enrich signal by going to high N(jets) and e, 21
employing b-tagging ok e
* Observed number of candidates approx. —
consistent with ttbar expectation, on top

of small backgrounds 1

Events

10£

« Strong evidence for excellent Y ey

perf‘ Established Top S|gnal at LHC flrst Cross sectlons will come soon!




Backup
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Events

10* T T T T =

CMS Preliminary 3 CMS Preliminary

0.84 pb™ at\[s=7 Tev ee osapb’atys=7Tev  [NMUMU
10* Events with ee - Events with uu

3 >4 >4
Number of jets Number of jets
6 T T T T ] T T T T
- CMS Preliminary . S 10° CMS Preliminary ;
C emu 0.84pbTat\s=7Tev & 0.84 pb™ at\'s=7 TeV oData ]
5+ Events with ey = Events with ee/up/en ]
- ] . gl
4 C ® ] S U m [Jacp
- Hsingle topi
C 10* 0w E
3 _ [ L
C -7 signal
10
10"

3 >4 >4
Number of jets Number of jets
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Events/(10 GeV)

Events/(10 GeV)

CMS Preliminary

0.84 pb™ at\/s=7 TeV
Events with ee
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Missing transverse energy [GeV]
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CMS Preliminary
0.84 pb™ at\/s=7 TeV
10’ Events with uu
10°
10
1
10"
10*
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Missing transverse energy [GeV]
10¢ cms Prelin:f_ury E
0.84 pb™ at\/s=7 TeV 3
Events with eeluplep ® Data . .
10’ Bz -
Bzy—<c 3
[Jaco ]
10* [ singe top E
0w 3
. W .
[l 7 signal 3
L] ;
10"
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Missing transverse energy [GeV]
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Events/(5 GeVic?)

Events/(5 GeVic?)
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Events

2 10 ! ' ' -
CMS Preliminary s CMS Preliminary E
0.84 pb™ at\s=7 Tev o 0.84 pb™ at\s=7 Tev .
Events with ee 3 Events with uu
10 3
10° 5
3
=
10"
2 >3 2 >3
Number of b-tagged jets Number of b-tagged jets
[ T T T ] @2 T T T
- CMS Preliminary ] s 10° CMS Preliminary
- 084pb’ at\s=7Tev o 0.84 pb™ at\'s=7 TeV e Data
— Events with eu - Events with ee/uplepn o
N ] Wz
- E
Z_ _: 7 signal
1 2 >3 1 2 >3
Number of b-tagged jets Number of b-tagged jets

F.-P. Schilling - Top Quark Studies with CMS

AT

Karlsruhe Institute of Technology




AT

Karlsruhe Institute of Technology

« With Z-veto, MET, N(jets)>=2 cuts applied

s 14 Preliminary - s 14 :— CMS Preliminary —:
& L 0.84 pb™ at\s=7 Tev ] & [ 0.84 pb™ at\[s=7 Tev

T Ew with ee h Events withpup ]

121 ] 1.2 ]

1 E 1 ’ E

0.8f 8 0.8f ]

061 - 0.6 -

04f . 0.4 .
"0 1 2 >3 R 1 2 >3

Number of b-tagged jets Number of b-tagged jets

8 3r | | | 2 35F l ' : 7

s CMS Preliminary F [ CMS Preliminary ® Data ]

k] C 0.84 pb™ at\/s=7 TeV k- [ 0.84 pb™ at\[s=7 TV Il signal ]

251 Events with eu - 3 Events with eelup/éu Wz =T

- EBziv -t A

r ] - Claco .

2k Py ] 251 [Esingle top

C ] - o .

2F ® | s

2 >3 2 >3
Number of b-tagged jets Number of b-tagged jets
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Events / 4 GeV/c

Events / 7.5 GeV/c?
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Events / 8 GeV/c

Events / 15 GeV/c2
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¢ etjets * mutjets
- -y T » ] |
- CMS Preliminary e Data 1 € 10° E—CMé Pr1ellmlnary * Data E
[0.84pb'atNs=7TeV  mmg | g £0.84 pblatVs =7 Tey Ml& 3
plees Nzt Ehoesse TSN S C
1 é [ vbbex é 102 E_ E\Z,/b:'::l(’r(ﬂight jets) —E
C I 2y T (+ light jets) ] u [Jaco ]
2 [ ] QCDH+ets - 771 QCD uncertainty .
. /7] QCD uncertainty - 10 ; -
0 pm— I
z i
1 = 10" 3
C | m C
1 2 3 >4
1 2 3 >4 T
Jet multiplicity Jet multiplicity
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¥y ¥

SILICON TRACKER
Pixels (100 x 150 um?)
~1m? 66M channels

Microstrips {50-100um)
~210m*  9.6M channels

Pixels
Tracker

ECAL

CRYSTAL ELECTROMAGNETIC

CALORIMETER (ECAL)
76k scintillating PbWO, crystals

[-|] 'f:..i&ﬁ[l_

Solenoid PRESHOWER

Steel Yoke —~ Silicon sirips

Muone ~16m2 137K channels
STEEL RETURN YOKE

~13000 lonnes

SUPERCONDUCTING /

SOLENOID

Nioblum-titanium coil / J

carrying ~18000 A ¥ FORWARD

. 2 CALORIMETER
™ Steel + quantz fibres

HADRON CALORIMETER (HCAL)

e O 1T I £
A o B

Total weight : 14000 tonnes Brass + plastic scintillator MUON CHAMBERS

Overall diameter :15.0m Barrel: 250 Drift Tube & 500 Resistive Plate Chambers
Overall length :28.7m Endcaps: 450 Cathode Strip & 400 Resistive Plate Chambers
Magnetic field :38T
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