Measurement of H-> WW* fully
hadronic in HZ at 350 GeV
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HZ @350GeV o(ete —»HZ)=134 fb = 68000 ZH evts
H-WW-qqqq, Z-ff, f=euq

Motivation:
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* Event generation with WHIZARD v.1.95, ISR and BS

 Beamspectrum generated with
GUINEAPIG e

CLIC_ILD_CDR

e Hadronization with PYTHIA
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/—ee 0.48
Z—up 0.48
Z—qq 9.7
T N
HZ, other H decays, Z visible decays 92.02
e*e’ 2Qqqqq 5847
ete" >qqll 1704
e*te" >qqlv 5914
e‘e” >qqvv 324.6
e*te" >hvv 53.4
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* Semileptonic FS: 4 jets + 21

Lepton isolation Njgpe =2

FastJet Finder: Kt ex, Nj =4, R=1.2
 HadronicFS: 6jets

Lepton isolation Nj,,,=0

FastJet Finder: Kt ex, Ny, ;=6, R=1.2

Preselection

Multivariate analysis
Extract N, N, toget A9 _~NS+B
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Relays on: track energy of a lepton candidate and calorimeter depositions

within a cone cos 8=0.995 around lepton track. ——
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m

The reconstruction of W is based on the combination of the pair of jets
with the mass closest to the mass of real W.

Preselection is aiming to reduce ‘hadronic’ background

Original samples

7 -—

: BNonWWbck  m,> 50 GeV 90.0% 6.0%
Il Jaqq
ol -log(y34)<4.0 92.8% 5.0%
gginu
J qgnunu -log(y23)<2.5 92.7% 5.2%
45 GeV < my, <95 GeV 91.0% 5.0%
jetPt > 20 GeV 91.0% 4.9%
70 80 90 100 110 120 130 140 150 100 <E,; <300 GeV 92.6% 5.8%
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TMVA trained on 11 variables : -log(y,, ), NPFO, -log(y,3)
m,, my m, Evis, PJ¢, 6, btag ,ctag
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 BDT trained on semileptonic:

1. HZ, Z-1I, nonWW-qqqq decays,

2. qqll
3.qqlv

Ao ~JS+B

O

=15.3%

After preselection
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Overall signal Eff=30 %

TMVA overtraining check for classifier: BDT
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® Background (training sample)

(1/N) dN / dx

L1l
U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

BDT response

BDT CUT=0.144

count
N

80 82 84 86 88 90 92 94 96 98 10C
m; (GeV)

CERN, 10-11. Jun 2014.




5000

count

signal e
4000

Econe[GeV]

102 3000

> 2000

10

1000

\\ﬁ \\Ill | IIIII |

0.5 1 15 2 25 3 35 4 45 5
Number of isolated leptons

o

O_IIII|IIIIIIIII|IIII|IIII

covel oo 0 b Ly By Ly
80 80 100 120 140

Etrack[GeV]

Simultaneous reconstruction of the real W, Z, Higgs.
W virtual is the free parameter.

2

M, —M,, )
2_( j W
X = 2 + 2 + 2

O w O 7 O H

10

M. Pandurovi¢, CLICdp Workshop CERN, 10-11. Jun 2014.



Preselection optimized to reduce ‘semileptonic’ bck .
Main background, gqqq, poorly responds to any kind of preselection.

m,> 70 GeV 89% 2% 29%
-log(y12)<2.0 99% 70% 76%
-log(y23)<2.6 99% 35% 59%
-log(y34)<3.0 98% 14% 43%
-log(y45)<3.2 91% 5% 18%
E, > 250 GeV 94% 8% 42%
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TMVA overtraining check for classifier: BDT
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* Background (training sample)

BDT trained on ‘hadronic’ bck:
 HZ, Z-qq, nonWW-qgqqq decays s

* q4qQq ’

(1/N) dN / dx

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

Ao S+B 1
_ —7.0% .,

O S 06 05 -04 -03 02 -01 0 01 02 03
BDT response

BDT CUT=-0.072

Overall signal Eff=50 %

After preselection After MVA
W Sinal 5
W HonWikbc 5 o0
gl 100
W aging
QLN a4l
I hinini &0
W ag9,
40
20
70 75 &0 &5 90 95 100 105 110 70 75 @) &5 90 95 100 105 110
iy | GaV) My {32V}

M. Pandurovi¢, CLICdp Workshop CERN, 10-11. Jun 2014.

13




Analysis ingredients present

Preliminary results presented

Include more variables for 6 jet FS - event shape
Expect improvement

from the optimized lepton isolation in both FS
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