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Outline

= Introduction
= Examining the top-quark selection on first 78 nb-!

of pp collision data at Vs = 7 TeV
* In the dilepton and lepton+jets channels (I=e,|)
- Aimed (eventually) at first cross-section measurements

* Not enough data to see any top-quark signal, but a
good test of CMS’s tools

= event reconstruction in first data, comparison with simulation
= testing of data-driven methods for background estimation

= |atest news from the most recent data
« What we see in 0.25 pb ...

= Summar
y “The Truth (Quark) is 91;6151 pure and never simple.”

(Oscar Wilde)
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T. Christiansen, CERN - Top-Quark Studies at CMS - ICHEP 2010 - Paris, 23-July-2010 2 \\ § oS Pizis/2010\.




Introduction Vs=2 7 14TeV

3
o [mb] 10” g 7 " T Han TeV4LHC 3.
Why t k bhvsics? 101 — i o(tot)
| - 10 I | |
Yy lOp-quark pnysiIcs: 0 | Tevatroh -
» Test of not-so-well _ . : | o(bb)
10— 1 ofets) = i pr>30 GeV
explored area of the 102 P> e |
standard model 10—3 g
= &, couplings, rare 10~4 |
decays, prod. properties 19_2 |
. 10
- The most exotic of all Lo-7 R
known elem. particles 10-8 _wlrf,,fwﬁh (120 GeV)
- Important backgroundto  1°7° 5 T T
many searches, etc ... Eem (TeV)

= Contains/tests ~all major features of the reconstruction

- leptons of all kinds, light and heavy jets (b-tagging), missing
transverse energy (MET), ... + an on-shell W boson in its decay

« Excellent tool for the calibration of the experiment
= jet-energy scale for light & heavy quarks, b-tagging efficiency, MET
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Dilepton+X Selection

= Dilepton channels: ee, up, eu

« Triggers: p+X (pr > 9 GeVic) or
e/y+X (E; > 15 GeV)

» 2 isolated, prompt, oppositely
charged leptons (I = e,) of
good quality

= p(l) >20 GeVic
" |nl <25, <24

= Relative isolation:
Detected energy around lepton

— —~
Z p;rack + Z prAL 4 Z p;{CAL
Rel.isol. = £=os3 R<0.3 R<0.3
p; (lepton )
<15%

« Missing transverse energy
(MET)
= using calorimeter®tracking
= MET > 30 (20) GeV (in ep+X)

Z-boson veto:
= 76 < Mg, < 106 GeV/c?
Count additional jets:
= anti-k; jets, R=0.5
= using calorimeter®tracking info

" || <2.4, p;>30 GeV/c
= 2 jets typical for ttbar
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Dilepton Channel in 78 nb-1

Insufficient data for signal just yet = background studies in relaxed
selection & test of data-driven methods for background estimation

Sample ee Hp en
Z.veto N.. > 1 Dilepton tf 0.058 & 0.015+0.010 0.065 +0.010+0.011 0.157 0.031+0.025
' et = T Dibosons - VV 0.0045 + 0.0023 0.0043 £0.0022 0.011 -£0.006
no MET cut Single top - tW 0.0040 + 0.0020 0.0043 +0.0022 0.011 +0.005
Drell-Yan 77 0.008 + 0.004 0.012 +0.006 0.016 +0.008
Drell-Yan ee, it 0.41 £ 0.13 0.48 +0.12 0.003 £0.001
Non-dilepton tf 0.002 + 0.001 0.0003 £0.0001 0.003 £0.001
Relaxed selection: W+ets 0.003 ji 10:.2001 0.000 ;lg;zggg 0.005 j_i?_zooz
_ QCD multijets 0.0 ",4 0.0 "= 0.0 "5
w/o Z-veto, no MET cut Total simulation 045 T3, 0.52 122 021 "2,
! | Data 0 1 0
T T T T o | T | T T

T T
CMS Preliminary
78 nb ™" at\s=7 Tev

CMS Preliminary c
78 nb™ at\s=7 TeV ] 2107
q w

ee+X

CMS Preliminary
78 nb” at\/s=7 TeV

Mp+X

Events with ee/up/e 1

;7 other
I:7 signal

0 1 2 3 =4 3 =4 0 1 2 3 =4
Number of jets Number of jets Number of jets
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Background Estimation in Dileptons

«gw” FomG praimmiy o3 Estimate Drell-Yan background outside
§ [ronw ans=TTeV .2y Z-veto region from events inside:
% ok vents with ee ] W—- "
: feetX — kol ratio outside/inside from
g I _ tt other DY si lati
T [ Ml tt signal simulation
E i ' ‘ d dat
: ee, data _ pee ee, data ey, data
- out — HMout/in (Nm OSNm kee)
1071 E - ~ J
s correction for non-DY
ool contribution in Z-veto
region from ex sample
: Excellent
10°
OB A0 B o mese laevie). agreement on Also: QCD multijet &
G loosened selection! W+X contributions
| _ with additional fake
E;lmple ID, ISO, Z-veto with Njet > 1 with Et prompt and isolated
DY in simulation 24407 0414013 00080002 |lEpton(s) is estimated
DY estimate indata 22+05+11 0.23£0.16+£0.12 0.00105 *008 my measuring
Hi “fake rates” in data
DY in simulation 29407 0.48 +0.12 0.019 + 0.005
DY estimate indata 29+0.6+1.5 0.36+0.21+0.18 0.00")% 012 ‘
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Bottom-Jet Identification

» Relaxed selection: Simulation describes the data very well!

= Jets from b-quarks are a telling feature of top-quark decays

« Not (yet) applied in the selection, but we start to observe the heavy-quark
content of the event sample

« Example: Loose b-tagger using the impact parameter significance
(IPsig) of the tracks associated with the jet (loose cut = ~10% fake rate/jet)

'E'l'us cCmMs prellnl'linaryr | ] Datal
& o -z Simple and robust tagger: IPsig of
msingeTop 1 track with 2"d-highest IPsig in the jet
0 —$od > loose threshold
; l Chosen here, as it allows to see any

tagged jets in the selected sample already

L To be tightened as luminosity increases to

improve purity of b-tagged jets

2 =3 Relaxed selection here:
Number of b-tagged |ets




Lepton+Jets Selection simpified)

» Channels: etjets, ptjets b-jet

« Ask for exactly 1 prompt,
Isolated electron (muon) of
good quality

« Very similar selection of e,p
as before, but

= tightened ID requirements
and isolation:
Rel.isol. < 10%(e), 5%(l)
due to larger backgrounds
= p.(e)>30 GeV/c
" pr(k) > 20 GeVic, | <2.1

« Do not apply (yet) any
requirement of significant
missing transverse energy
(MET)

« Count additional jets
= anti-k; jets, R=0.5
= using calorimeter info
" || <2.4, p;>30 GeV/c

2 4 jets is typical for ttbar
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L+Jets Channel in 78 nb!

e+jets channel, L = 78 nb! 78 £ 9 nb?
Jets tt single top W+]Jets Z+]ets QCD Sum MC | Data
>0 1.1+02 | 0.32+0.04 244429 17 +£2 63+7 325 £+ 30 306
>1 1.14+0.2 | 0.29+0.03 39+7 84+1.1 42+ 6 91 =10 91 .
>2 1 1.1+02 | 017+001 7.0+1.7 1.7+04 9.0+23 19+3 11 No Slgnal
>3 1083+0.17] 0.07+0.01 1.2+04 030+0.09 15+05 39+07 31in 78 nb-l yet
>4 1045+£011 ] 0.02+0.01 025010 0.05+0.02 022010 0.99+0.18 1
u+jets channel, L = 78 nb ! = BG
Jets tt single top W+Jets Z+]ets QCD Sum MC | Data studies in
>0 1.3£02 0.39 £0.04 344 £ 42 18£3 21 +2 385 1+42 371 i
> 1 1.24+02 0.36 = 0.04 51 £10 39+1.1 73x£1.6 64 + 10 62 |0W Jet
>2 | 1.2£0.2 0.21 £0.02 85+£22 0.66 2041 092 £0.27 12+2 10 mu|t|p||C|ty
>3 (1095 £0.19 | 0.08 £0.01 1.5£05 012008 012=x£0.05| 2.74+0.6 4 b
>4 1052+0131002+001 0294+011 0.024+0.02 001+001]| 1.0£+0.1 0 INS
2 cM5 Preliminar o ]2 S Prelimina .
L%»“ L7 nb"g\fr%:a':’yTeV. : =: _; ,_{55 10° 78 b ot Vs =3 Tev =t[: : § TeSt da‘ta_
e+Je S W—ml- ] +- W—:hJ _ 3 .
Bz . etS Bz —[" 2
o | —p i K] Wz driven
[77] aeniprets unceninty J [77] QCD uncertainty . .
F - 1 estimation
10 3
: ttbar E of BG
1 1 . .
- QCD multi-jets ! contribution
107 i 2 3 >4 0 1 2 ‘

Jet multiplicity

3 =4
Jet Multiplicity
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Background Estimation in L+Jets

Estimate of backgrounds with fake isolated and prompt leptons from data:

CMS Prallmlnarl_.r T8 nb" at\s =7 TeV

13 » ~—1000 L JUEILILY LU [ R o e IIIIII””I”I\[I'IHV
ABCD Egnn U+jets E TR
method — [ ook aco | e
. T a00 N'et >0 ok wor  BRS =
with 2 ~ 5 J R -
uncorrel. 2 ] i i, %
variables S o CTUEUCT |
o 10062 0.5
6 400 UOI 01 0203040506070809 1 g
© — Relative |solati
g. . N : -
signal oo sl ""Ii o 3,“&' ;
reglon A . F] S ."‘, et s ]
% 01020304 0506070809 1 N
u Relative Isolation =
U+ jets N >0 | N >1 dlsagr?leme_nt 2
ABCD 57 +29 | 30 +15 C‘.Jtrr:e” y Ua- t
Rel.isol. fit| 7+4 6+3 ‘I’\I"'mev\‘/’geasg g‘r-]--
' ' + + ’
Simulation 21 +2 7+2 100%‘ unce_rt. o
e + jets Net>0 | N >1 Nocp in ptjets
Rel. isol. fit | 70+ 35 | 44 + 22 (100% is OK, as
Simulation 63+ 7 42+ 6 BG small in Nj24)

Fit & extrapolatlon to S|gnal reglon

500 CMS F’I‘E‘:III‘T‘IIHE[F}"
78 nbat s =7 TeV

400

U + jets
Niet 2 0

T
—— Data

— Landau fit
----- Extrapolation
I
W
2=
CJaco

ke

112

14
Relative Isolation

Njet 21

CMS Preliminary
7B nb T atys =

e + jets

7 Tey

—+— Data ]
— Exponenatial Fit -
===« Extrapolation ]
| I i
B w—h ]
Bz 1T 7

[ ]OCD & y+jots |

0 0.

T. Christiansen, CERN - Top-Quark Studies at CMS - ICHEP 2010 - Paris, 23-July-2010

2 0.4 0.6 0.8

@SN A
10 K%

1 12 14 16
Relative Isolation




L+Jets Channel in 78 nb!

S B T
100~ CMS Preliminary —— Data

> i ..
& F ey e s < FTev = 71 Missing transverse energy:
-~ - B W _ i i
2 o — s ] hard to get right, but important
i sof- e — ingredient of any top-quark
N ] analysis in the future!
401~ ; -
- ptjets ; Currently dominated by W+X
20 — . . .
X N 20 | without jet requirement

¥

% 20 40 60 80 100 L CMS Preliminary 3

Missing Transverse Energy [GeV] 5 2°E78nbat\s =7 TeV . -

S 80 =

. B E

Transverse mass M(W): 2 TR

@ 60 I:lﬂﬂl}.":'tj:ms | _;

sensitive to the W-boson mass 2 s Z
In the event 40
30
calculated from lepton p; & 20

missing transverse energy 10 E

_ _ % 20 40 60 80 100 120 140
(In the figures: QCD BG is taken from M(W) [GeVic?]

simulation, with 50 /100 % uncertainty assigned for u/e+jets) : /|
5 | ICHEP
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Telling L+Jets Distributions

Events

M3: ijj of the three

that maximizes

Jets with displaced vertices and/or soft
muons inside will be a hint for bottom- 1

-jets

2, (jet)

Nk

ystem

e
B~ O

Events / 25 GeV/c?
(%]
o

- CMS Preliminary
E 78 nb at\s =7 TeV

LA L
—&— Data

I —
- Wl 3
B 7y —
:| QCDHy+jets =
777] QCD/y+jets uncertainty ]

e+Jets &—

jets in the event — typical for ttbar! 0'2
(here: same b-tagger as for dileptons) 0
Events with 21 loosely tagged jet:
Track IP tagger loose
E CMS Prellmmary ! oo I 5102 —CMé Prellmmary . Data =
- 78 nb' at\fs = 7 TeV m 1 f78 nb'atVs =7 TeV =le[+"gmjm] 1
- . B W+ (= light jets) [ Welel+X i
e+jets e utjets e
10; Bl 27+ lightets) E 105_ : ggguncsnainty _E
|_]oc0r-,-+1'eas |
% 7] 0o uncertainty [
43
10‘1 1 2 =4 1 2 3 =4
Jet multiplicity Jet multiplicity

50 100

E\{)gnts with 21 "muon in jet”

Even

10

107k

102

150 200 250 300 350 400 450 500
M3 [GeV/c?]

FCMS F’rellmmary I
[78 nb” at\s =7 TeV
[ vebex

- ptjets SO

l [Joco

—a— Dala

[

] -+ b +light jats)

[ Velex —

T{+light jats] .

t Q0 uncedainty

|

=4

Jet Multiplicity /,
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So do we see the Top-Quark?

Not in the 78 nb-! of data presented so far

(in agreement with the expectation/predictions)

CMS: Integrated Luminosity 2010

':-E 350 :_ - e FUVUTRUUNE OO POTURPRPPIUVROS-SUPRRRRRTRY ISRURRRRR
a - Delivered 346 nb™!
300 :_ .........................
c Recorded 303 nb™
250 I S s St R
200 : ............................................
150 : ............................................
100 : .............................................
50 : .........................................................
0_ L L L L | . . . é—’l—r’ 1 1 | 1 1 1 L | | I | |
30/0310:10 21/0414:04 13/0517:57 04/06 21:50 27/06 01:43 19/07 05:36

Date

there a few interesting events that pass our
selection in the more recent data:
Some of the first top-quark candidates observed |

However ...

outside Fermilab! Sl W | icuer
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p+Jets Candidate Event (from July 14)

| Data recorded: Wed Jul 14 03:32:41 2010 CEST
25"/ Run/Event: 140124 / 1749068

Iz\AS P CMS Experiment at LHC, CERN
if/;— { Lumi section: 3

b tagged Jet

p, =82.2 GeVic, n = -1.79, = 1.03

Jetp, = 56.6 GeV/c, n =0.389, ¢ =2.38

oo
¥ %i,‘ |72 E,.=119.0 GeV, ¢ = 0.010
Jet p, = 152.2 GeVic, n = 0.354, ¢ = -2.75/,“ AT
= VAN
!’ -
R p[/ Jet p, = 43.4 GeVic, n =0.827, ¢ =-0.587

muon pT =30.6 GeV/c, n =-1.67, ¢ =-2.06

reconst. top mass around 210 GeV/c?

masses of 2 untagged jets (3 possible

comb.): 104, 105, 151 GeV/c?

Event passes all cuts
of full selection

1 high-momentum muon
significant MET > 100

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

|

b — CMS,

p, =822 GeVic, n =-1.79, p =1.03

|

CMS Expenment al LHC, CERN
Oala re ed. Wed Jul 14 03.32:41 201 CES
%, RunfEvent: 140 ¢
= ! '
~ btagged Jet |:| v
;

> ; \\-
A

=30.6 GeVic, n = -1_6H =.2.06 __7,,—-"" -

™ - . =119.0 GeV, = 0.010
S

Jet P, = 56.6 GeVic, n =0.389, ¢ =2.38
A
L
N \_\f;——t - o
N\ -

Jet p; = 152.2 GeV/c, n = 0.354, ¢ =-2.75

|
I

n
U

L

= LT TE ; -
| h\ Jet p; = 43.4 GeVic, n =0.827, ¢ =-0.587| |




e+Jets Candidate Event (from July 18)

CMS Experiment at LHC, CERN Er=44GeV/c,p = 1.8

Eve Nt passes a” cuts: . (' | Bata recorded: Sun Jul 18 17:44:17 2010 CEST
. N . < | Run/Event: 140385 / 90009543

1 hlgh-mOmentum 6|eCtrOn \omiuCrossm'g:26434904/101
significant MET ~ 44 GeV i e Gev/ein=-1.7,0 2220 _s o —olf
\ \ \I‘I pe=73 GeV/c, N = -1.3, @ = -0.2

p:= 61 GeV/c,n = -04, @ = 1.1

4 high-p jets,
two of which with good/clear b-tags
(with reconstructed 2"ary vertices)

Electron p:= 41 GeV/c
n=04,p=-22

CMS Experiment at LHC, CERN / \
Data recorded: Sun Jul 18 17:44:17 2010 CEST

Run/Event: 140385 / 90009543
\| Lumi section: 101 Er =44 GeV/c, p = 1.8

\) Orbit/Crossing: 26434904 / 101
pe= 61 GeV/c, Mt =77 GeV
n=-04,¢ = 1.1
144 2 2 -~ &
b-tagged Jet = :

p:= 68 GeV/c,
n=-17,p=22

b-tagged Jet
pe= 109 GeV/c, n = -0.6, p = -1.7

’ m(W) ~ 77 GeV/c2
’ Mass of 2 untagged jets ~ 102 GeV/c?

m(jii) ~ 208, 232 GeV/c?
(for the two 3-jet combinations)

Vi 2. -

p:=73 GeV/c,n ==-1.3, p = -0.2

b-tagged Jet
p:= 109 GeV/c, n = -0.6, p = -1.7

15




uu +Jets Candidate Event ¢rom July 18)

CMS._/ | CMS Experiment at LHC, CERN
g f gitna}ésg%:digogt;gf%;fiﬂ 10C|EST:] \ Event passes all CutS Of fU||
T+ | Lumi section: 160

¥T=57GeV/c,(p=2.2~§ Se|eCtIOﬂ

%\}ﬁggediet“ 2 muons with opposite charge

pr=45GeV/c,n=-1.2, ¢ = 0.9

L\
XN\X \ 2 jets, both w/ good/clear b-tags

: (and secondary vertices!)
= ﬂ:_ | significant MET (>50 GeV)

' ( pr=56 GeV/c, n = 0.7, ¢ = 0.0

—s | IIIIIIIII | IIIIIIIII I IIIIIIIII I IIIIIIII I IIIIIIIII | IIIIIIIII | IIIIIIII ///}, T IIII
M- pr=57 GeV/c,n = -1.4, ¢ = -2.1 /// y /] 03 02 -01 0 01 02 03 / 0.5

CMS,~ | CMS Experiment at LHC, CERN
g w | D

pu* pr=27 GeV/c, n=-2.0, p =-1.9 .| Data recorded: Sun Jul 18 1}:13:23 2010 CEST
N N A il
03 2"dary- vertex 03 =
/ 65 gllipse
& oa / 01
| | | O, ’ /
> o /*’i~ f =
— 2

m(up) = 26 GeV/c o 012

Preliminarily reconstr. mass is in the range : ©2

160-220 GeV/c? (consistent with my,,)

0.1 0.2 0.3 0.4 0.5

X [cm] Iy
— . _ get ICHEP
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Y +Jets Candldate ... cont’d

e . ___Very clean candidate with little

- | Il |

| I | | I | expected background!

H| | | 1 | ||:|
Er =57 GeV/c, 9 = 2.2 L

- Multiple primary vertices — multiple

h;t:igse;i:;c, n=-1 ¢ =09 pr=56 GeV/c, n= 0.7, c.p: 0.0 = .. « )
" - . pp collisions (“pile-up”)
o ) I o Jets & muons originate from same
] 1 primary vertex
u'pT=57‘TeV/c,n=‘-|I.4,lp=-2.‘ll ' ] B B B Slde V|eW
[ [ [ [ IH ?‘%
-  CMS Preliminary NN . £
:ﬁ 1.2 254 nb™ at\s=7 TeV =§1:g,e';{,p 7] = 6 6
- Events with ee/up/ep v . —_ f_ 4 s
1~ o Mz/y' -1t ] = -
5 el =E ?
0.8:— @7 signal _: > _ . .
0_6- “out of the box’, i.e. 2
no syst., no data- &
0.4 driven BG estimation, 6
- yields from sim. ...

2 25 3 35 4
Number of b-tagged jets



Summary

= 78 + 9 nbt of pp = \ery, very exciting times are
collisions at 7 TeV fully ahead!
analyzed

« we've been saying this for years,

» Fast turn-around time (data but it’s nothing but the Truth
IS only >2 weeks old) (quark)

* No signal, as expected
e Tools are ready for first
measurementsil £ \This Is

= Simulation describes the
data very well

= Successfully tested
background estimations

= Currently establishing first
top-quark signals
« Exciting top candidates in

the most recent data in 3 The signal is starting to rise
channels in 0.25 pb*! from the background w

the top

— ; ; GERNLY M ICHEP
T. Christiansen, CERN - Top-Quark Studies at CMS - ICHEP 2010 - Paris, 23-July-2010 18 A B ,/zg,oi}*




Thanks!

To you for the attention, to the organizing
committees of ICHEP, and to the LHC, the CMS
collaboration and all the analysts for their
dedicated work to make first top-quark physics in
pp collisions possible!

Reference:

“Selection of Top-Like Events in the Dilepton & Lepton+Jets
Channels in Early 7 TeV Data,” CMS Physics Analysis Summary,
CMS-PAS-TOP-10-004 (2010) 1
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Compact Muon Solenoid

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

Microstrips {50-100um)

p' Xels ~210m* 9.36M channels
K CRYSTAL ELECTROMAGNETIC
Tracker CALORIMETER (ECAL)
EC AL scintillating , cryst
HCAL
Solenoid
PRESHOWER
Steel Yoke ~ Silicon sirips
MELIOTIS ~16m2 137K channels
STEEL RETURN YOKE
~13000 lonnes

SUPERCONDUCTING |

SOLENOID /

Niobium-titanium cosl N

carrying ~18000 A : ¥ FORWARD

¥y CALORIMETER
L Steel + quartz fibres
HADRON CALORIMETER (HCAL ;

Total weight : 14000 tonnes Brass + plastio scintilator oty 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

(@=XN
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Dilepton Channel: Fake Rate & Yields

Sample ee Uy eu
Dilepton ¢ 0.058 + 0.015+0.010 0.065 £0.010+0.011 0.157 +0.031+0.025
Dibosons - VV 0.0045 + 0.0023 0.0043 +0.0022 0.011 +0.006
Single top - tW 0.0040 + 0.0020 0.0043 +0.0022 0.011 +0.005 Z-veto,
Drell-Yan 71 0.008 + 0.004 0.012 +0.006 0.016 +0.008 Nigt2 1,
Drell-Yan ee, i 0.41 & 0.13 0.48 £0.12 0.003 0.001
Non-dilepton 0.002 + 0.001 0.0003 +0.0001 0.003 +0.001 but no
WHets 0.003 - 0.001 0.000 +0.001 0.005 =0.002 ~ MET cut
QCD multijets 0.0 "2 0.0 52 0.0 52
Total simulation 045 T3, 0.52 T, 0.21 T35,
QCD data-driven 0.00 TH8 e 0.0 T3 1048 0.0 705 0%
Wjets data-driven 0.0 fgﬁ fgé 0.0 fgﬁ fg% 0.0 fgé fg%
Drell-Yan data-driven 023 +£0.16 £ 0.12  0.35 4+ 0.21 + 0.18 N/A
Data 0 1 0
§ - S Prtminay — HLT Ltdetsl | 5 N CS Prtiminay — HLT L1Jet6U
2 Djz_ o =TTV --+--HLT:L1Jet10U ] F :2_ se B =7 TeY --»--HLT:LUenou ; “fake rate”
025} D | T e measurements
02 o S : } with jet-triggered
e 0.3 p=——f——— 5 ]
0.15 ==== I 1 T - data
oL ' __ o2p l_ _____ .
0.05F . 01f R N ’
% 15 20 25 30 3p e %0 15 20 25 30 %5 cevrdo
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Dilepton Channel

L S R R N R SRS RN LR LARE LR~ 10 pro T T T T T T
Ty, epma 0 % demmne .o
g [onpatvs=7Te mzy -] e [ W2yl
w __Evenls with ee . | ry B vents with Si
= 10 [ Single top— = 10E i Single to
g i mw-rv 1 £ F mw- iy
E i | I M tt signal ug, i M it signal
1 Lad E 1E
: 2 Dilepton invariant
107 = 107
- Mass
10-2? 102;
10\30 20 40 60 80 100 120 140 160 180 200 10&0 20 40 60 80 100 120 140 160 180 200
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Dilepton Channel
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Dilepton Channel
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e+Jets: Fits in Hy o, & MET
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e+Jets: Fits in Hy o, & MET, Results

Fit templates in background region — extract N(QCD)

2 complementary templates for QCD: electron candidates that nearly pass e-ID
criteria and jets with large electro-magnetic fraction (W template from simulation)

Table 5: e+jets: Results of the QCD estimation using templates for events without any jet re-
quirement.

Variable Template QCD in bkg. region QCD in sig. region Whole dataset
QCD model 41+15 19+7 | 60+£23

#r (>25) prediction (sim.) 50.5+0.5 12.240.2 62.71+0.5
Ho .. (>60) QCD model 47+13 39+11 86+24
Tlep prediction (sim.) 36.74+0.4 26.0+0.3 62.74+0.5

Table 6: e+jets: Results of the QCD estimation using templates for event with at least one jet.

Variable Template QCD in bkg. region QCD in sig. region Whole dataset
g (>25) QCD model 28+17 8+5 37121
B prediction (sim.) 36.3+0.4 5.31+0.1 41.61+04
QCD model 26+10 10+4 36+14

Br1ed(>60), rediction (sim.) 29.240.4 12.440.2 41,6404

Simulation describes the data as well
as the BG estimate very well! .
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e+Jets Kinematical Distributions
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u+Jets Kinematical Distributions
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