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Introduction

challenging final state:
- WH+jets is dominant

-5/B<1%
@ Trigger on the charged lepton

1 Reaui o

q @ Require missing transverse energy
w S ~ v /
~—————— o Get a sample of inclusive W

q

q Wiz - @ Look for at least two jets and form the

\/ invariant mass

o Fit the expected W/Z and
background dijet mass shape to data
to extract the diboson fraction
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Analysis selection

muon channel: ] (electron channel: )
® trigger: lowest unprescaled p ® trigger: lowest unprescaled e
; ® 1 muon with pr > 25 GeV ® 1 electron with pr > 25 GeV
O | e veto on second lepton ® veto on second lepton
§ ® track and calo isolation ® track and calo isolation
S| e vertex pointing: do/o(do) < 3 ) | @ vertex pointing: do/o(dp) < 10

® 71 > 25 GeV
e My (W) > 40 GeV

® jet cleaning and overlap removal

® at least 2 good jets with pr > 25 GeV and |n| < 2.8

|JVF| > 0.75 if |n| < 2.5

AG(ET, jlead) > 0.8: further reduction of multijet background

|njet| < 2: avoid mis-modeling in forward jets in boson+jets

AR(j1,/2) > 0.7: avoid mis-modeling due to a generator level cut
|An(j1,j2)| < 1.5: improve S/B
|A¢(j1,j2)| < 2.7: increase S/B

,_[hadronic W/Z]_
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QCD data-driven estimate

QCD contribution is extracted using a data-driven method because it is
very difficult to model the multijet background

e already used in W+jets measurement
e enrich data samples with QCD: o -
© + . ata
- invert isolation cuts in muon data g 12000 7 V-+iets
- loose selection cuts in electron data £ 9900 [Jacp
. L. . . @ [ [ Other bkg
o fit the 7 distributions with MC so00k- _
L W— ev + 2 jets
e extracted parameteres: F et = 56,338
. . 6000~ foeo = 0.159%0.004
- QCD normalization E foco (r>25) =0.084+0.002
- WHjets, Z+jets scale factors 4000 [Ldt=4.71"
e QCD fraction in e channel: ~ 8% 2000
S ) ' .
e QCD fraction in 12 channel: ~ 6% 50 4060 80105 130 40 160 180 00

B, [GeV]
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Background estimation

e normalization: cross sections at NLO or LO+k-factors
e expected shapes: W/Z + jets, W/Z + HF, top and single-top,

WW/W7Z
e QCD: data driven

Process Generator cross-section or (pb) (X BR)
Inclusive W — £v ALPGEN 10.5x107 [?]
Inclusive Z/y* — €€ (Mg > 40 GeV) ALPGEN 10.7x10% [7)
Inclusive Z/y* — €€ (10 < Mg < 40 GeV) ALPGEN 3.9%10° [?]
I MC@NLO 166.8
Single top Wt MC@NLO 15.6
Single top s-channel MC@NLO 0.47
Single top t-channel MC@NLO 6.65
ww HERWIG 45.0
wz HERWIG 18.0
zZZ HERWIG 5.96
YW = tv(l = e,u, T) PYTHIA MADGRAPH 135.4
Whb ALPGEN 723.0
Zbb ALPGEN 25.8
Wee ALPGEN 256.9
We ALPGEN 914.4
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Entries / 5.0

Entries / 5.0
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Dijet distributions

Mj; distribution and normalized templates:

o
2 ldtea7 = Data
% 12000 [L a=ario Multet r * WW/WZ
2 Cis=7Tev - N
£ 10000 Wz [ * W/Z + HF jets
[ L - -W“*'e" 0.10 QcD
L wawz
C b F WIZ + jets
8000 A = Wos ev + >=2 jets v + _ !
r 5 2ndf = 210.9/ 195 r tt +single t
6000— l, L
4000 ., "
H &
.
o
2000
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o oxs
g ot k
£ ois . .
S Srhe e RN R ¢+++++++ f +++ 0.00E Bbthsscaeaes
B v 000 0 T
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selection efficiency: € ~ 1.1%, S/B ratio: 2.6%

templates are used for a fit method to extract WW/WZ o

binned maximum likelihood fit to Mj; distributions

systematic uncertainties and background normalizations treated as
nuisance parameters; JES and QCD estimated with toy experiments
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New selection

o F1 > 30 GeV: QCD 20% smaller

o leading jet pr > 30 GeV: kill tt
e no A¢ cut, Nje: = 2: smaller effect of JES on signal region
> 12000/ L dt=47 " b 2 - ! - Data
5=7TeV :::"”m 3 soua,J\s d‘;.l.:'\:'h nnnum.an
+ & top
-ag,:; 70005 .z
n-.. . iz -xrvzw/;;:‘s

Wos ev + >=2 jets

¥¥ndf = 211.0/ 195 Wo ev +2jets

#%Indf = 203.5/ 191

NEW

ELECTION
SELECTIO SELECT!I

ON

2000 ™
10008
40 \60, 80 100 120 140 160 180 200 220 , 0
Dilet Mass [GeV/c ’] 40 80 100 120 140 160 180 200
g gfgi + . Dijet Mass. [GEV/C2]
2 o o
ERIN o 14, 4 e +
b », *40 4,444
T o TR R iy tart #1740 +++ §"°+ﬂ“’""“¢“ +++» ++
g an " 005 * 4o % +
sk 8 ow
= OMT357760 80 100 120 140 160 180 200 220 8 2uf

A0 A0 80 i00 120140 iA0 180 200920

8 of 12,



WW /WZ left free

Fit after new selection:

likelihood fit to templates
W/Z + jets: uncertainty on normalization of 20%
tt: 10% uncertainty on normalization
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O, 7000 o
2 000 vy Wiz s
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QCD: 30% uncertainty on normalization
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JES and QCD estimation

e JER, W+jets, tt: nuisance parameters
e JES and QCD are obtained without profiling

e toy experiments after profiling to estimate JES and QCD

60

50

40

30

20

SigXsecOverSM_val

SigXsecOverSM_val

Entrias 493

-2

r Mean 1.009
RMS 02303
[ « I ndf 3253197
Constanl  59.45:3.28
Maan 1.008 = 0.010
- Sigma 0231600074
|
N \
|
|
|
|
I I Y Y B FEEn R
-1 0 1 2 3 4 5

10 of 12,



Sum of electron and muon channels

Fixing the signal to O
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Next steps

go for the internal note with the analysis as it is -HCP?-
move analysis on grid

control each step of the analysis

try other tools (quark-gluon tagging)

try different cuts

apply cuts to isolate the diboson peak with 2012 data
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