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Outline UF

* Muons, electrons, MET, B-tagging in
CMS

e W and Z bosons

— First 7 TeV cross section measurement with ~3pb~
— Update plots for ~36pb~ (full 2010 stat)
— W asymmetry fresh results!

* Top production cross section with ~3pb~
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Motivations

Well measured by previous experiments

— Rates : Z/W inclusive cross sections,
R(W+/W-), R(W/Z)

— Production details: differential
distributions, associated jets, AFB,
etc.

LHC is a top-factory!

— Gluon-gluon fusion production

— new measurement of ttbP2r x-section, Mt°P,
single top, ...

Yet still educational at the LHC...

— W/Z Cross sections at Vs = 7 TeV

— Cross section of V+t+jets

— New PDF constraints possible

— Independent luminosity measurements

“Standard candles” for high-pT analyses

— Z/W are Calibration and alignment
— Testbed for analysis techniques

— Top is a departure point for high-pT BSM
physics

o (nb)

10°
10°
10’
10°
10°
10*

10°

proton - (anti)proton cross sections

r

r

r

¥ je
F o, (E">100 GeV)

t
jet
i Oje'(ETJ > Vs/4)

F O,
- Hi
r iggs

[ WJs2009
sl !

&)
tot

Tevatron LHC

z

/

(M=120GeV) A\ /
200Gev!
500 GeV

| [ RET

0.1 1

Vs (TeV)

5/33

events / sec for L = 10> cm™3s™



Mar-Aug: first period(Run2010A) of

data taking at Vs = 7 TeV —.

— First EWK and top measurements =
shown here performed with ~3 pb-!
dataset

Sep-Nov: second period(Run2010B)

— It adds up ~40 pb-! of data

— Analyses updates in the process of
approvals these days.

LHC was on a steep performance
curve!

o Avg efficiency = ~80%

o Already sufficient data for

systematic limited W & Z
inclusive measurements

Total Integrated Luminosity 2010 (Mar 30 10:00 UTC - Nov 03 00:00 UTC)
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Z/W/top yield versus int. luminosity

systematics dominates o, and o5

data-driven inputs to 0y,,

data-driven inputs to o, and o,

top candidate hunting, rediscovery

L i i
29/0% 12/05 25/06 08/08 21/09 04/11
Date

Z,W candidate hunting, rediscovery
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Muon reconstruction

* Three different subsystems to detect muons: Drift Tubes (|n|<1.2), Cathode Strip
Chambers (0.9<|n|<2.4) and Resistive Plate Chambers (|n|<1.6)

* two complementary approaches: “global muon’’ (outside-in) and “tracker” (inside-out)
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Muons
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Electron reconstruction

G
]

High granular and precise e.m. calorimetry g 2200 " clusters shape
= = Vs=7Te =198 nb" -
allows: S 180 + A
— electron energy measurement £ 1405 —— bale E
. . uJ120:_ -W—wv é
through dynamic clustering 100 B =v bockgrounds
(collection of bremsstrahlung 80 B acoevier 2
radiation along @) "3 E
— electron-jet separation through 205 L 3
cluster shape in 7 0.005 0.01 0.015 6.0;'2‘0‘.02‘5”0.05‘6.03‘5('5 0.04
min
— track seeding from clean ECAL
J CMS-PAS-EGM-10-004
clusters
high granular pixel + Si strips tracking system c 1 Ecluster/ Py
a”OWS: ® 50— ‘ Vs=7TevL,=198nb" —|
8 o Endcap 1
— track pattern modeling with ‘ E a0F o o 3
“Gaussian Sum Filter” % v
— track seeding, complementary to 20; =::v::f:°d ]
ECAL seeding :
— precise track-ECAL matching
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Particle Flow

* Particle Flow: Full Event reconstruction
— Topological matching between charged particle momenta measured with tracker
with clusters in calorimeter
— Corrects for energy loss along trajectories
- Better precision, full event info
* High-level object: requires holistic detector view
— Excellent tracker
— High E/M calorimeter granularity (0.017 x 0.017)
— Strong magnetic field to separate tracks

Pure Calorimetric MET _ Particle Flow MET

>
) —e—data —e— data
(0]
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Z=>up and W->uv inclusive channels

CMS Experiment at LHC, CERN
CMS i| Run 136087 Event 39967482
il Lumi section: 314
Mon May 24 2010, 15:31:58 CEST

NS | N | — | —
Muon p;=27.3,20.5 GeV/c | E—"| — — —
Inv. mass = 85.5 GeV/c? I | — — | — —

CMS

CMS Experiment at LHC, CERN
Run 133875, Event 1228182
Lumi section: 16

Compact Wuon Sckeno

Muon p;=38.7 GeV/c
ME =37.9 GeV

Sat Apr 24 2010, 09:08:46 CEST ‘ =
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Muon selection

Kinematics
— pT > 20 Gev, | n | < 2.1

Trigger : 9 GeV “open” muon

Quality Requirements on tracker and
muon chamber track

Both Inside-out & outside-in good track
reconstruction

10°

— Cosmic veto via transverse
impact parameter

Isolation

— combined relative isolation
(IsoTrk + IsoEcal + IsoHcal)/ p",< 0.15

2

number of events / 0.02

CMS preliminary 2010 NS =7TeV

-

T T R e
jldt:lganb" -

-»- data ~
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B acop -
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Isolation Variable

Michele de Gruttola, La Thuile 2011

13/33




One muon passing full selection, T&P
for the efficiences in [60-120] :

913 candidates collected, 950 (S) + 4
(B) expected (0.4%).

[

number ot events/ 2 Ge

Efficiency Data Simulation | Data/Simulation (pegf)
€sA (96.4+0.5) % 97.2% 0.992 + 0.005
E€TRK (99.1+04)% 99.3% 0.998 4+ 0.003
€SEL (99.7£0.3) % 99.7% 1.000 + 0.003

€1S0 (98.5+0.4) % 99.1% 0.994 + 0.004
€ETRG ( 88.3 + 08) Y% 93.2% M
Net (W) (82.8+1.0)% 88.7% 0.933 £+ 0.012

This is what we need forJ

the W analysis

| |

number of events/ 2 Ge\
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g W—=>uv yields and cross sections

UF

Event passing the pt>9 trigger path kLA L
*  One muon passing the full selection with p;>20 GeV and |n| <2.1 5 5005 [ra=20ps ]
N a2 -o- data g
* Reject if a second muon with p;>10 GeV, Isolated: I"®! __, < 0.15 3 [ o ‘
= r W'ty
*  MET algorithm: Particle Flow &
* QCD backgroung from data from anti-isolated sample ug 3
* W Signal yield extracted through a Binned Log Likelihood fit to the M; 8,
distribution, with o(W) as a free parameter. Shape from data. £
[

CMS 2010 \s =7 TeV 100
>100"'|"'|"’|'*'|*"|"' .
> ]

(O] Ldt=29pb"' ] 20 40 60 80 100 120
N 800; -e data J l M- [GaV]
4(2 I ] W—onpuv N(W+) = 7509 i 88
GCJ - EWK+t > 60— T T
> 600 = aco il A(W) =0.4618 £0.00048 S 500‘_ [rat=20pt
s A(W+) = 0.4765 +0.00068 = . E
(0] += r W Suv h
g A(W) = 0.4413 £0.00063 % OOF m Ewken |
2 200 (from POWH EG) 5 3
@
: _ P = 0.933 £0.012 (see P
0 20 40 60 80 100 120 slide 14) 2 100
M, [GeV]

N(W) = 12370 112

o(pp>W X >pvX) = 9.969 £0.090 nb 20 40 60 80 100 120
a(pp> W*X Dp*v X) =5.868 + 0.068 nb Mr [GeV]

O(pp> WX DpvX) = 4101 £ 0.059nb  IRARAG
o(W*)/ o (W) =1.431 £ 0.026 . M



Z—>ee and W= ev inclusive channels

CMS Experiment at LHC, CERN
Run 133877, Event 28405693
Lumi section: 387

Sat Apr 24 2010, 14:00:54 CEST

CMS

‘Compact Muon Soencid

Electrons p;=34.0,31.9 GeV/c

Inv. mass =91.2 GeV/c2
.| CMS Experiment at LHC, CERN

1,

; i

CMS {| Run 133874, Event 21466935 J
il Lumi section: 301

Sat Apr 24 2010, 05:19:21 CEST ’L

/
/

Electron p=35.6 GeV/c
ME+ = 36.9 GeV
M:=71.1 GeV/c?

I ~

/Z—ee candidate

W—ev candidate

Michele de Gruttola, La Thuile 2011 16/33




Electron selection

Kinematic + Geometric Acceptance: fraction of generated events
with fiducial ECAL supercluster(s) passing kinematic selection:

— |n|] < 1.44 or 1.57 < |n| < 2.5

— SuperCluster E, > 20 GeV

— Zee: 60 GeV < M, < 120 GeVv

Electron identification

— selection on track-cluster matching, shower-shape and H/E.
Separate relative track, ECAL and HCAL isolations

— Additional cleanup cuts for W — ev

e Conversion rejection veto

« 7 veto: reject events with 279 electron
Efficiencies determined from Monte Carlo, corrected with data:

— Data/MC scale factors (0 ) applied to MC efficiencies

— Tag & Probe used for both Monte Carlo and data efficiencies

EECTESCTEENCTTT ()

98.50 98.1%+1.3 0.996 * 0.013

EE 97.02 95.7 £1.5 0.986 + 0.016 33



CMS

.= ee results UF

electron energy scale corrections applied to data:

o(Z— ee): 0.960 +/-0.037 [stat] nb
CMS 2010 \s =7 TeV CMS 2010 \s =7 TeV
> 200 L > e L
[0) ) i
Q) JL dt = 2.9 pb™ Q) IL dt = 2.9 pb™
Qal I ] Qal 10%F o E
~ | -o- data ] ~ - 3a -
o 190] O Poee o f m oo
C C B EWK
o - D 5
CTJ i E =
g | £
= : Mﬁ
c - -
! ) ! PR I T T R :
%0 80 100 120 150 200
M(e'e) [GeV] M(e'e’) [GeV]

Cross check performed using different electron ID selections
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W= ev results

* Apply electron selection, fit to MET distribution

— Unbinned EML fit with static signal/parametrized
background shapes

* Signal + EWK backgrounds : MC + correction from ZMuMu
recoil in data (as the WMuNu case)

* QCD background : Functional model from Rayleigh

distrib.
CMS 2010 s =7 TeV CMS 2010 \s =7 TeV CMS 2010 \s =7 TeV
> T T T I T T T I T T T I T > T T T I T T T I T T T I T > T T T T T T T T T T T I T
) 1 ® 1 ® o
O] I Ldt=29pb' - O] J.L dt=2.9pb"' - O] i Ldt=29pb"
0 B i Lo L _ 241500 _|
Qi 3000 I 1 N 1500 I 1 ol i
~ -@- data ~ -@ data ~ -@- data
z z £ .
c R L Woey R [ Wt sety - —ev
©2000 B EWKs+tt @1000 B EWK+tt £1000 Bl EWKst
) ' BE acp . ) o Em acp
© © o
Gh) ] th 8 500 |
£©1000 O 500 c .
£ £ E .
=} > c .
[ c .
0 | . ®eee
40 60 % 20 40 60 ° 40 60
GeV
£, [GeV] Er [GeV] Fr 1G]

Fit using templates derived from the Z-driven “recoil” method
W =11789.3 £ 134.4, W*=7142.2 £+ 97.2, W-=4678.9 + 79.4
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CMS vs theory and ATLAS + systematics V)3

arXiv:1012.2466

J. High Energy Phys. 01 (2011) 080-443

—

CMS 2010 29pb’@ Vs=7TeV o) ' ! | W ol ATLAS CMS
: s = c r 1<
I lumi. uncertlainty: +11% I I = - CMS 2.9 Pb B w* i 034pb’ 29pb’
m 10 ® CDFRunll ‘ W' — m o w
oxBR(W) =+ 0.955+0.028 ,, + 0.048,, w [E o DORunl = o=
o) — a4 UA2 J e 71 ] )
GxBR(W*) ot 0.953+0.029,,, + 0.045, - v UA1 . e
- -1 w.
AT T
oxBR(W) ¥ 0.954 + 0.034,,, + 0.051,, 1 _ N
oxBR(Z)  H—e—H 0.960 = 0.036,, + 0.040,, - ] 2t o
Ry —e—i 0.995+ 0.039,,, + 0.004,, B 7 :EI%
107 7 P
R.. H—a—H 1.002+0.038,, +0.028,, § Theory: NNLO, FEWZ and MSTWOS PDFs § B ]
L L L L B 1 11 1 11 I 1 1 1 1 11 1 1 l 1 n 0 5
0.6 0.8 1 . 1.2 1.4 0.5 1 2 5 7 10 20 ' 7TeV
Ratio (CMS/Theory) Collider Energy [TeV]
Source Woev | Wouww|Z—ete |Z—puTu
Lepton reconstruction & identification 3.9 1.5 5.9 0.5
Momentum scale & resolution 2.0 0.3 0.6 0.2
B scale & resolution 1.8 0.4 n/a n/a
Background subtraction/modeling 1.3 2.0 0.1 024 1.0 )
PDF uncertainty for acceptance 0.8 1.1 1.1 1.2
Other theoretical uncertainties 1.3 1.4 1.3 1.6
Total 5.1 | 3.1 6.2 2.3




Z 2 uu/W=>uv 2010 dataset

CMS preliminary
——

X1O? : — C|\|/|S Prellimir,]ary 10° g—l o pb’ at\s=7TeV
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2010 dataset
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W asymmetry

do/dy(W* — (*v) —do/dyp(W™ — £77)

Aly) = do/dn(W* — (tv) +do/dyp(W™ — £7v)

= In pp collisions, more W* are
expected than W~ due to the
excess of u quarks wrt d quarks.

=  Asymmetry is a function of n
since u quarks carry higher
fraction of proton momentum.

= Anasymmetry measurement
could be used explore the
proton structure (PDF) or to
measure contribution of new
physics.

= Start costraining PDF models

Michele de Grutt«

Lepton Charge Asymmetry

| T T
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0.1~ — MCFM + CT10W —
: %% MCFM + MSTW2008NLO |
B theory bands: 90% C.I. |
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.= TT UF

CMS PFT-10-004 PAS
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~ 8__ ! Bz
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“NAS ~ | CMS Experiment '1( ]

g fﬂ/S/ Data recordec Sm“’mw CEST H “ “ |

25 [ vepl 140379 F43665066 o — AR R AR R AR (NS SRR RRRRR AN RERRARRRY 7" ) )
%,;j L segtign: 16 1

S I [ “ ] -0.3 0.2 -0.1 0 0.1 0.2

C‘\’S CMS Exper nt at LHC, CERN

| |[ H | [ | FSZ E'mi:."?iggggﬂééésb S _
Hl | | | | ]|:| £ 03 0.3 =
e Er =57 GeV/c, @ = 2.2 o o ; ;
— . = 02 ' 02 3
ey o S o tecev/en=07,g=00| [
- i U = 041 =
p* pr=27 GeV/c, n = «2.0, @ = =1.9 3» 7/ = | 3 0 0_:
"L]/I: i \ I ' i— 0.1 -0.1—2
Dimuon mass 26 G E ;
P pr=57GeV/e,n==14, @ ==2.1 N B £ 02 3
| | | | | E
I ] [ ] I I [ “ ] -0.3 0 0.3 0.4 0.5
| | | | | | '
Candidate tt—>WbWb—lvb Ivb with 2 muons (far from Z peak), 2

jets and large missing energy; muons and jets belong to thesame

primary vertex; clear secondary vertices in jets

Michele de Gruttola, La Thuile 2011 25/33



Data-MC comparison for b-tagging observables UF

CMS Preliminary 2010, \Vs=7TeV, L=15nb "’

CMS Preliminary 2010, \s=7TeV, L=15nb"" T T T T e
L L L B B BN B
o +Data I +z'atal' h |
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£ 400 - . g E
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200(— — E g —
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* Dileptons

—2m || 2e || em,
isolated

— At least 2 central jets

— Z veto in 2m and 2e

— High MET
— B-tagging for

supporting results

e,un

Y MET

%Eg%i7\\\ b-jet

Vv
e,n

dileptons
(BR~5%)

lepton + jets

(BR~30%)

ttPa overview: selection criteria V)3

Lepton+jets

— 1m || le, isolated

— At least 4 central
jets

— High MET

— Alternative analyses
w/ and w/o b-tagging

all hadronic —)

(BR~46%) l !
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CMS

Full selection applied: Z-Veto, |M(Il)-M(Z)|>15 GeV
MET >30 (20) GeV in ee,mm, (em); N(jets)=2

Source Number of events
Expected tt 7.7 +1.5
Dibosons (VV) 0.13 = 0.07
Single top (tW) 0.25+£0.13
Drell-Yan Z/y* — 171~ 0.18 +0.09
Drell-YanZ/y* — eTe™, utu~ 1.44+05+05
Events with non-W/Z leptons 0.1+0.5+0.3
Total backgrounds 21+1.0
Expected total, including tt 9.8+1.8
Data 11

Background estimation:

* Diboson, single-top and Z->tt prediction taken from MC
* Drell Yan and Events with non-W/Z leptons from data

t-tP3r cross section in the di-leptonic channel with 3.1 pb™!

arXiv:1010.5994

Phys. Lett. B 695 (2011)
424-443

L= 3.1 pb

* Extrapolation of the rate outside the Z mass (see

back-up)

e Jet-triggered control sample enriched by two-leptons
with loose lepton identification cuts (see back-up)
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ttbar dileptonic: results of full selection UF

|
CMS

Events

10

12 31pblat\ys=7Tev
~  Events with ee/pp/epn

| |

® Data -
I tf signal _
[ Z/y*—I'T" prediction -
COzy - ]
[ Single top —
1w i
Non-W/Z prediction
[—] Bckg. uncertainty ~

>4
Number of jets

* All dileptonic channels combined

* In this plot: backgrounds from data-driven
estimates, apart from single top and VV,
taken from MC scaled to NLO

* Hashed lines: background uncertainties

Compare with NLO expectation:
157‘5+23.2_24.4 pb

from MCFM, with M =172.5 GeV,
uncertainty from scale variations,
PDF (MSTW, CTEQ, NNPDF),

a. (PDF4LHC prescriptions)

Experimental systematics of 11% mainly
due to the uncertainties in the bkg
method subtraction

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

I
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Supporting plots ;-)

arXiv:1010.5994
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S L Events with ee/pu/epn .
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( ) S S5 A Data MWT
2 ' ' o [ ® DataKIN
c 10~ cwms ® Data - £ R _
°>’ - 31pblat\s=7TeV B i signal . o 4 @ || e All simulation MWT
w : Events with ee/up/en [ Z/y* -1 : w All simulation KIN
8F |=3.1pb" [ Single top - 3 AA@ Background MWT
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oL ee/lem/ ® [ b-tag uncertainty 2 : |
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Reconstructed top mass [GeV/c’]

* two different methods to

0 1 >2 start “verifying” the top
Number of b-tagged jets .
gged] mass obtained from data
(see back-up)
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CMS

= Using 0.84pb™” and requiring
at least 1 secondary vertex
tagger with 22 tracks;

t-tbar : lepton+jets

wn -
o ~50% efficienc c - CMS Preliminary —e— Data 4
Y Z10°L084pplatNs=7Tev WMc
o ~1% fake rate " elutjets, Nb_tagsz 1 E V;P:\ ight jets) E
. : [ vobs i
o N (]EtS)ZB e \z//byt:—):l'r (+ light jets)
. . 10 =3 [ ] QCDAy+jets =
o 30 signal candidates - 7 aco uncertainty 7
over a predicted ; ]
background of 5.3 10g
= ttrate consistent with NLO [
cross section 1

T IIIIIIII

s Up to experimental

(JES, b-tagging) and
theoretical (scale,
PDF, HF modeling, ..)
uncertainties.

2 3 >4
Jet multiplicity
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Conclusions UF

* Overview of first W and Z production cross-
section measurements

— First 7 TeV p-p collision cross section measurement with ~3pb™ and
update plots for ~36pb™ (full 2010 stat)

* Top production cross section with ~3pb™

* CMS can do precision measurements in EWK and Top
field, and demonstrates the physics objects and

analysis are ok to start searches (see Henning Flacher
tomorrow talk)

Many results to come soon for e

Moriond, so | encourage you to o T =

stay here also the next 2 weeks! pu <’ =
r E
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UF

BACK-UP
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ZMuMu Event Selection

* One muon fulfilling the muon selection, with

pr>20 GeVand [n] <2.1 TAG  PROBE
* A second muon, with opposite charge, with p; .

>20 GeV and |n|<2.1
* Signal region: m, C[60, 120] GeV
 Signal Yield and Muon efficiencies are o

determined simultaneously
* Anexample: Let’s take a single condition to define a good
muon - a single efficiency (eff.)

— Category 1 (T _PP): TagMuon and
PassingProbeMuon

Np pp = Nyguu X eff?
— Category 2 (T _FP): TagMuon and off =3 x NT_PP/(Z X Ny pp + NT_FP)

Faili ProbeM

at-ifigrroberuon > = nPassingProbes [ nProbes
Nppp = 2 X Nyyy X €ff x(1l-eff) .

- Nyumu = Ny_pp /eff

Solving for N,,, and eff:

Generalizing for several efficiencies and formulating the problem in terms of a fit, errors and
correlations between N,, 1, @and eff’s are automatically taken into account 34/33
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WMuNu Event selection UF

. h . h 12000EW'IS '20'10‘ T J‘Ldt:::pljev

Event passing the pt>9 trigger pat Jo0c0)] €

* One muon passing the full selection with M

p:>20 GeV and |n| <2.1 o sl £

* Reject if a second muon with p;>10 GeV o] u el

* Isolated: I'® . <o0.15 2000}'],.. region -
0

e MET algorithm: Particle Flow 0 02 04 06 e
e W Slgnal yleld extracted thrOugh d oS0 ....\,T°‘.,=7C(TT:;:
Binned Log Likelihood fit to the M; B R PO
distribution, with o(W) as a free o =
parameter. Shape from data. I Sl ll
1035 '
Mr = \/2pr(u)Br(1 — cos(Agy i)

Angle between the
A
PuBr muon and MET
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W signal and Bkg templates

* Main backgrounds arise from:

— QCD (b decays mainly, plus decays in flight), at low
M,. Determined in the fit. Shape derived from the
data (inversion of isolation cut).

— Electroweak processes: Z2uu, 22T T , W2TV, tt-
bar, Dibosons (WW, WZ, ZZ). Normalized to the signal
contribution. Shape derived from MC

N(Mr) = {ow x [Aw(Mr) +®>< Aewk(MT)] + FocpT (Mr) } X Lint
H_/ - ~ _J (g ~ J
W EWK QCD

| —— Recoil modeling . i
6 i _|
I Monte Carlo HL: |

— Signal shape derived correcting

the simulation template:
* use di-lepton system in ZMuMu
events to reconstruct the

—_

recoil to the Z boson ;TE‘(CITJFE)

1 R
7 0 20 40 60 80 100 120

fraction of events / 2 GeV [%]
N
I
|
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o Additional Information from Z—ee RVJ3

* Charge misidentification data/MC scale factor

— Fit for mis-ID fraction (W) in SS/0S Z data & —

Nssl-sg = 2w(1 — w)Nsjg

— Assume OS is background free, fixed signal template + exp for SS

* Energy Scale scale factor

— Fit for shift of the Z peak, unfold corresponding energy
scale corrections

— Check of application of corrections to MC succeeds

E-scale 1.0115 £ 0.0025 1.0292 + 0.0040 1.0116 £ 0.0031 1.0120 + 0.0057

— Scale corrections applied to data for Zee but MC for
W MET
* p in table above defined as MC/data
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signal extraction UF

- W - “hybrid” MET fit

— Unbinned ELM fit with static signal / parametrized background
shapes

— Signal + EWK backgrounds : POWHEG

— QCD background : Rayleigh distribution

Functional form from first principles

2
x”
2(00 + x0q)?

IIIIIIIIIIIIIIIIIIIIIIII

N
(=]
|
[E—
~
-3
"
-t
8
=
<

) CMS preliminary 2010 NS =17TeV

[(z) = Cxexp (—

X
>
)
O -
« Tail parameter ol for ZET dependence : 15 i
« 0, fixed to value found in anti-selected P 1 \ i
) i [= 107 L
« Z - Simple counting 2 10 o | B
— Again, negligible background I 0 20 40
. S 5 —s— Inverted.cut e —
in 198 nb! % —d'xadivent:\:plateo:
. 4] -
— Estimate both Electroweak and & b R
D 10 20 30 10 50
QCD background from MC E, [GeV]
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pTB -~ pTIeading jet I 2

F Efficiency

CMS\s =7 TeV,L=3.1pb"’

Ratio to Pythia

IIIII]IIIIIIII

DeltaR

e Pythia

—— Madgraph
—— MC@ENLO
—— Cascade

O
-

a)

Data (leading jet p‘>56 GaV)
Data (leading jet p.>M GeVv)
Data (leading jet p.>120 GeV)

Normalization region

IIIIIIII

- N W RADS AN W RS A NWw L

llllllll

°°

Angular Correlation between the two b
hadrons
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ttbar : leptons and jets UF

* Muon: * Electron:
— global + tracker muon; — spike removal; EE misalignment
— |d,| <0.02; P, >20; correction; Veto conversion; simple

cut based WP90;
— Relative isolation < 0.1

— Relative isolation < 0.05

* Jets:
— antiKT5 JPT or PFlow
— P;>30; |h| <25
— b-tag requirement:
trackCounting, SSV etc.

Rellso = (tracklso + HCallso + ECallso)/P;
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Events

Events

T

CMS Preliminary ]
3.4 pb" at \s=7 Tev ]
Events with ee ]

T

3 >4
Number of jets

T

CMS Preliminary 7
3.4pb”at \Vs=7 Tev ]
Events with ep ]

T

3 >4
Number of jets

Events

CMS Preliminary ]
3.4pb’ at \s=7 Tev ]
Events with pp .

[ CMS Preliminary

3.1 pb™ at \s=7 TeV

-  Events with ee/pp/ep

® Data E
Mt signal ]
W Ziy* =T A
mzZy =
[l Single top ]

Number of jets

Single top - tW
Drell-Yan 77
Drell-Yan e, upt

0.05
0.04
0.14

1.

| .08 U
LASAS . .

68 448 7.65

0.25
0.18
0.43

Non-dilepton tt 0.05

W+ets

0.03

0.15
0.09

Total simulated

1.8

21 49 89

Data

3

3 5 11
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S

® Data

B Zy I
BEZy ="'t
[ single top
Cw

- Walv

B T signal

Events/(5 GeV/c?)
3,

2

—_
S

10"

107
0 20 40 60
Dilepton mass [GeV/c’]

80 100 120 140 160 180 200

Take Z— /7 in the region vetoed by the
cuts

Extract the number of events in the
signal region using the MC M/, shape

The number of non Drell-Yan events in

the vetoed region is estimated from the
em signal channel

ete” ete” e ,u

Nout out/zn (N o 0 SN kee)
e e ,loose

k — Nout

ee N,u "u” loose
out
. out in
Rout/in — NDYMC/NDYMC
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) — 71 = Iy\rQCD _ Z TLITLJ \YIJ

MC estimates of events with fake Non
non-prompt leptons depend crucially i.J

on the detector simulation
N 'rg‘hjets — Z - 4 : *\riljn
b (1-=TL;) ™"

We extract them from data: i

(1-TL;)(1-TL;) ™

— We define a “Fakeable Object” (FO), o 04— :
. .. . & - - ]
with similar but looser selection than £ gasf 53 Sy —— HLT_L1Jet6U ]

. = C ; ]

our muon / electron candidates st HLT_L1Jet10U ]

, _ o —-HLT_Jet15U

— We define a scale factor, Tight-to- 0.25EF : e HLT Jet30U A

Loose (TL) ratio, in h,p_ bins

— We derive TL from a jet-triggered
sample requiring an offline jet passing
some threshold

0.05F ]

P; (GeV/é;O
TL ratio for elegtr
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ttbar dileptonic: top mass with

Matrix Weighting Technigue (MWT

2leptons and 2 b-jets: For every lepton-jet permutation and top mass hypothesis:
— constrain the p; of top and anti-top by ellipses in the p,-p, plane

— Up to 4 intersections 2 up to 4 solutions for the momenta (Dalitz &
Goldstein, PRD 45, 1531 (1992))

lterate over top mass values from 0 to 400 GeV/c?

— use CTEQ6.1M to get weight

— for each value, take the two leading jets in the event

— smear 100 times for MC, 1000 times for data

— Add the weights for all solutions for each value of m,,.
For each event, take the value of the top mass with the highest sum of weights:

(W = £ - F(® - p(E" Imieap) - p(E" m100) )

Details in CMS AN-259/10 )
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ttbar di eptonlc top mass wit
Ul Kinamati N\ UF

- Reconstriction (K

* 2 leptons and 2 jets: for each lepton-jet permutation solve the kinematic
equations with numerical techniques 10* times

— To solve the equations extract randomly Pz from gaussian distribution(MC)
— Smear the original Jet energy / MET scale

— After varying the jet energy scales of the two jets correct the missing energy
accordingly

— Accept solutions for which [m,, —m,,[< 3 GeV/c?
e Select lepton-jet combination which yields more valid solutions

* Rank multiple solutions using M, . soft value chosen.

e Detailsin CMS AN-198/10 —
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