
LHC-ATLAS実験におけるH→ττ→llを用いた
Higgs粒子の探索
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• leplepは0jetが合っていないので0jetはdropした

•みんなEmbeddingのtrigger SFが怪しいいうけれども、実はFakeじゃない
かと疑う

•とりあえず、デフォルトのTemplateの方法
• iso,anti-isoのイベントを取る,Jetとanti-iso leptonのoverlapを解かな
い、もしくは微妙に解く

• Template fitをpT
L2で行う

•Fake Factorで確認
• Fake factor自体を13/fbにupdate

• same sign validation

Fake Factor
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Figure 24: Comparison of the MMCmττ invariant mass after the analysis cuts for the five categories after

cuts 1-11a, 1-9c, 1-11b, 1-9e and 1-4d.



•multi-jetイベントはtrigger等が怖いのでおいといて、Z+jetsで見てみた

•|mll-mZ|<15GeV,mT<30GeV,MET<30GeVのjet

Fake Factor at 13/fb
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•ラフなFake factor

• dataのみ、MC Z+jetsのみ、MC W+jetsのみ、Dibosonを引いたもの
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Fake Factor at 13/fb
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•#of Primary vertexの依存性もみた

•electronでは~5%,muonでは~20%程度

Pile-up dependence
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•Pile-upとEW subtractを合わせてcenter valueとsystematicsを出す

Fake Factor 
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•1st lepton pT and sum of lepton pT after ETmiss cut

Same Sign
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•これからやること
• Template fitは再現しているのでFF basedと比べる→絵作っている最中
• Same Signでvalidation→絵作っている最中
• MMC recoして0jetの原因をしらべる→時間かかりそう...

• gluon/quark jet ratioを何とかして見積もらないといけない...

➡multi-jet使う、triggerどうするか
• VBFでTemplate fitを乗っ取る→いけそう
• isolation optimization??

Fake Factor 
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Figure 24: Comparison of the MMCmττ invariant mass after the analysis cuts for the five categories after

cuts 1-11a, 1-9c, 1-11b, 1-9e and 1-4d.
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•データは微妙に揃っていないのでexpectedがきちんと出るか遊んだ

limit
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Boosted 1jet
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VH All
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combined VBF
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Boosted 1jet
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leplep MVA for Moriond

19

Category Categorization MVA input

VBF
mjj>250GeV
Δηjj>2.5

Zττ,Top,Others
→Combined

Boosted
VBF failed

pT
H>100GeV

Zττ,Top,Others
→Combined

1jet Boosted failed
Zττ,Zll,top,Others
→Combined

•We,HSG4, have to do a MVA based analysis for Moriond 2013.

•But there are anyone to investigate MVA based for leplep analysis.

•After categorization, calculate  score of BDT v.s. each bkg source training.

•Combine all BDT score into combined BDT training.
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MVA for VBF

20

bkg MVA input Test/Train

Zττ mjj,Δηjj,pTL1,pTj1,pTj2,pTTotal,HT,mHJ,ηj1*ηj2,ΔPhijj,
Cj1j2_L1, Cj1j2_L2, min(ΔηLLj), min(ΔφLLj)

Embedd/
Alpgen

Top mjj,Δηjj,pTL1,pTj1,pTj2,pTTotal,HT,mHJ,ηj1*ηj2,ΔPhijj,
Cj1j2_L1, Cj1j2_L2,min(ΔηLLj), min(ΔφLLj),nJetPt25 Even/Odd

Other mjj,Δηjj,pTL1,pTj1,pTj2,pTTotal,HT,mHJ,ηj1*ηj2,Δφjj,
Cj1j2_L1, Cj1j2_L2,min(ΔηLLj), min(ΔφLLj), Even/Odd

•VBF category was performed cut base by b-tag veto and OLV, CJV.

•Adding new variables: 

•Lepton Centrality

•min of jet eta/phi from diLep system.

•Finally input three BDT score into combined BDT training.

•Test/Train: Embedding+Even/Alpgen+Odd.
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•Lepton should not be in outside of VBF jets.

•The centrality of lepton is presented by following variable,

• If C(eta of lepton) is 1.0: lepton is right in middle of VBF 2jets.
• IF C is close to 0: lepton is nearly to jet.

Lepton Centrality

21

C�1�2(�) = exp
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�1

(�1 � �2)2

�
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�
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Tokyo ATLAS meeting6th Nov 2012 Morinaga Masahiro



Ev
en

ts
/1

0.
0G

eV

0

100

200

300

400

500

600  Work in progressATLAS
-1 Ldt = 13.0fb∫ = 8TeV,s

µµ+µ ee+e→ττ →H

Boosted category (Cut9/9:after btagVeto cut)

data lepτlepτ→)120(H
BG. uncert. Fake
WW/WZ/ZZ +single-toptt

µµ ee/→Z ττ →Z
VBF(x10) ggF(x10)
WH(x10) ZH(x10)

 [GeV]total
T

p
0 20 40 60 80 100 120 140 160 180 200

D
AT

A/
BG

0.4
0.6
0.8

1
1.2
1.4
1.6

pT Total

22

pT
Total 

(pT
l1+pT

l2+ΣpT
j)

Ev
en

ts
/1

0.
0G

eV

-210

-110

1

10

210

310

410

510

610  Work in progressATLAS
-1 Ldt = 13.0fb∫ = 8TeV,s

µµ+µ ee+e→ττ →H

Boosted category (Cut9/9:after btagVeto cut)

data lepτlepτ→)120(H
BG. uncert. Fake
WW/WZ/ZZ +single-toptt

µµ ee/→Z ττ →Z
VBF(x10) ggF(x10)
WH(x10) ZH(x10)

 [GeV]total
T

p
0 20 40 60 80 100 120 140 160 180 200

D
AT

A/
BG

0.4
0.6
0.8

1
1.2
1.4
1.6

Boosted

�pTotal
T = �p�1

T + �p�2
T +

� �pjet
T

Jet

Jet

�

�

pT
Total 

Tokyo ATLAS meeting6th Nov 2012 Morinaga Masahiro



•VBF BDT input variable v.s. Z to tautau

VBF MVA v.s. Ztautau

23
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VBF MVA v.s. Ztautau
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•VBF BDT input variable v.s. Z to tautau
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•Training & Test sample comparison.

•Score cutting efficiency.

VBF MVA v.s. Ztautau

25
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•VBF BDT input variable v.s. Z to tautau

VBF MVA v.s. Top
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pTL1 pTj1 pTj2

mjj pTTotal HT
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•VBF BDT input variable v.s. Top

VBF MVA v.s. Top
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mHJ dEtajj ηj1*ηj2

ΔPhijj
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min(ΔPhiLL_j)
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•VBF BDT input variable v.s. Top

VBF MVA v.s. Top
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min(ΔηLL_j) nJet(pT>25GeV)
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•Training & Test sample comparison.

•Score cutting efficiency.

VBF MVA v.s. Top

29
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VBF MVA Combined

30

•VBF BDT input variable(three BDT scores)
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VBF MVA Combined

31
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•Training & Test sample comparison.

•Score cutting efficiency.

•Not comparison between test and training samples!!

•
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Back Up!
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The Standard Model
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