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A quick look at 2011 data

an g




CMS

Hadronic W in top events: 2010 data

In top events reconstruct clear W peak almost “out-of-box” with good resolution

Events / 10 GeV

CMS preliminary 2011 \s =7 TeV - CMS prelilminary 2011I \|E =7 TeV
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Just require 24 jets above pt 25 GeV, 21 b tag and leptonic W (muon: pt>20 GeV,
MET>20 GeV, electron: ET>25 GeV, MET>25 GeV). Then plot mj of the two jets
which are not b-tagged. Keep all combinations.
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Events / 10 GeV

cMms

Hadronic W in top events: 2011 data

CMS Preliminary \'s=7 TeV

350 :l'l TT TTTT TTTT TTTT TTTT TTTT | Iclllwlsl IPTeIIErlnIirI'alrlyl }/I§I=17:Tev E 220 :_| P et P P | rrr | PrTT | rr l_:
- i - - 1 ]
N det=178_4 pb ] S 200 det-178.4 pb
300¢ 1 % 180F I woets =
: =WJets : m : . T :
250~ —il 4 £ 160p + = :
- il 1 @ 140F E' w =
0 e 120} s
- ] C T, e H-300 X~2 .
150 muondata 4 100 electron data =
- i 801 =
o : 60} top £
501 ] 40 =
- ) 20 -

0 50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400
M,, JJ Pair without B Jet m [GeV]

i

- Overall looks good
- Can still reconstruct hadronic W in the top events in 2011 data :)
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Events / 10 GeV

CMS

W/Z peak in W+ijj events: 2010 data

o
o

CMS preliminary 2011 \s=7TeV
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After applying top veto and few simple kinematic cuts see clear peak from
hadronic W and Z. Cannot resolve between the two.

WHjj

# observed events in data = 600,

MC predicts:
=554, Ttbar + single top =2, WW + WZ =58
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Events / 5 GeV

250

200
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100 -

50

L . CMS
After some optimization Dan had better S/B Z

Exploit the angular variables (e.g., angle between the decay planes, Jackson
angle etc.) to suppress W+jets bkg.

70

W(—pv)+jj MC
template
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The fit after all cuts is to the Wjj MC shape. The evidence remains for a W signal in
the y data with ~ 60 + 20 events above a smooth background.
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CMS

mj in W+jj events: 2011 data —out-of-box

CMS Preliminary \'s=7 TeV

CMS Preliminary \'s=7 TeV
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Just require =2 jets above pt 20 GeV, =0 b tag and leptonic W (muon: pt>25 GeV,

electron: ET>30 GeV; MET>25 GeV).
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Events / 15.00 GeV

Miii in W+jj events: 2011 data —out-of-box

CMS Preliminary \/s=7 TeV
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Events / 15.00 GeV

CMS

CMS Preliminary \s=7 TeV
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N—1 distributions

Look at following variables after applying cut on other variables:

*Three Jackson angles (in CM frame): of lepton in Wy, frame, of leading
jet in Wj; frame, and of Wy, in WW frame

*\WWW kinematics: Angle between the decay planes of the hadronic and
leptonic W, A¢ between the two W’s, Jacobian = W pr / myy;

eJet kinematics: centrality, A¢ (j1, j2), A (j1, MET)




Events/0.10 GeV

Plots from e data: the two Jackson angles
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Events / 0.20 GeV

CMS

Plots from e data: WW kinematics - 1

Jackson angle Angle between decay planes
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Events / 0.04 GeV

CMS

Plots from e data: WW kinematics - II

Angle between leptonic and

: : Jacobian
hadronic W in the lab frame
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Events / 0.05 GeV
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Plots from e data: jet kinematics - I

Dijet centrality
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Plots from e data: jet kinematics - II
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Events / 10 GeV
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CMS

W/Z peak in W+jj events: 2011 data: ele
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Summary of all cuts | applied:

e —-0.6 < cosB < 0.8 for ¢jj

e —0.8 < cosB < 0.8 for cuv

e |Ad (W, W)-1]<0.3

e Ad (j1, MET) > 0.5

 |cos¢ of decay plane| < 0.8
e cos(W, W+jj) > 0.5

e Jacobian > 0.2

e 0.5<A¢ (j1,)2) < 2.5
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CMS

W/Z peak in W+jj events: 2011 data: [

CMS Preliminary \/s=7 TeV
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mujj distribution: 2011 data: p

CMS Preliminary \'s=7 TeV
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Events / 15.00 GeV

mujj distribution: 2011 data: p

CMS Preliminary \'s=7 TeV
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Events / 15.00 GeV
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miy;j distribution: 2011 data: ele
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Same cuts as on previous
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Events / 15.00 GeV

CMS

miy;j distribution: 2011 data: ele :

CMS Preliminary \s=7 TeV
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Template fit




mj distribution: 2011 electron data

CMS

CMS preliminary 2011 \s=7TeV CMS preliminary 2011 \s=7TeV
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Clearly, MC subtraction not very satisfactory. Also some distortion in shape.
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Events /8 GeV

Attempt simple template fit

CMS

As a first attempt, take shape from MC. Fit for normalization in data.
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Madgraph MC
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WW+WZ shape also
from MC: use Breit-
Wigner parametrization

BW mean 76.34 +0.80
BW sigma 29.21+1.94
Norm 630.2 + 26.6
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CMS

WW+WZ signal estimation from template fit

CMS preliminary 2011 x* 5155/17
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CMS

mj distribution: 2011 muon data

CMS preliminary 2011 \s=7TeV CMS preliminary 2011 \s =7 TeV
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Events / 8 GeV

WW+WZ signal estimation from template fit

(M data only)

Shape derived from MC.
Fit for the normalization.

CMS
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Need to clean up muon data further, initially
required loose isolation (<0.15) to avoid

SRR EEE efficiency loss. But this leaves lot of junk.
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