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Fake Factor at 13/1tb
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Fake Factor at 13/1tb

® = 773 Fake factor #of Tight fakable

F.F. =
#of LNT fakable
o data®D . MC Z+jetsDFH. MC Wjets®D H, DibosonZ 5| WL\ foH D

| - | T T 1 | T T 1 | I T 1 | T T 1 | I T 1 | T T 1 | T T 1 | T T 1 | T T 1 — FT T 11 | ' T T | ' T T | ' T T | ' T T | ' T T | I'T T | I'T T T
o - - o i
"(CT'U) 0.14— ATLAS Work in progress —e— data(Z+Jets(relax)) — "g; 0.7L ATLAS Work in progress —e— data(Z+Jets(relax)) -
W [ Ns=gTeVfldt=13007 o . MC(Z+dets(relax)) w TR Ns=gTeVfldt=13007 o Mo(z+dets(relax))
GJ —> — GJ —> —

Z01al T T --e- MC(W+ets) B < T T g --e- MC(W+ets) .
L i —e— EW Subtract i L 0.6 —e— EW Subtract |
01 e bonnnnnnnnnnns — 050 o =
i ' i N S S ]
0.08lg I t ] 0.4 s =
= eiectron = o :
0.06— e o3 ... L...... T """""" 7
[ e g, e O menennes . ] + -
004" o o — 0.2 N
¥ ] : muon -
- - @ - e _
i = — 0.1 ° —
i == o = . i
I T ®----- ] - eeeeeeeeeeeaaa- @ ----------- =
O | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | ] ] | 1 1 1 | 1 1 1 O B L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | I | | I | N

20 40 60 80 100 120 140 160 180 200 10 15 20 25 30 35 40 45 50
Fakable pT[GeV] Fakable pT[GeV]

6" Nov 2012 Morinaga Masahiro Tokyo ATLAS meeting



Pile-up dependence
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Fake Factor

® Pile-up & EW subtract= 5101 Tcenter value & systematics%Z 159

— | T 1 | T 1 | T 1 | T 1 | T 1 | T 1 | T 1 | T 1 | T T_] — T T | T T | T T | T T | T T | T T | L | L
©)] ] o _
60 18 ATLAS Work in progress | +Sample Depandence A © ATLAS Work in progress " +Sample Depandence
LCE ' \'s = 8TeV,f Ldt = 13.0fb™ - +PileUp . LCE i \'s= 8TeV,f Ldt = 13.0fb™ - +PileUp ]
go 16 H—>'|:'|:—>tI T . _] o 1= H—>'|:'|:—>tI T . ]
< op lep B +EW Subtraction . 5 - op lep B +EW Subtraction .
*0.14 Z+jets 3 -0 Z+jets .
0.12 - 0.8~ 7
0.1 I t —
electron © .. muon
0.06 —
0.04 . 0.4
0.02
0 0.2
-0.02
_004 III|III|III|III|III|III|III|III|II III|IIII|IIII|IIII|IIII|IIII|IIII|IIII
20 40 60 80 100 120 140 160 180 200 10 15 20 25 30 35 40 45 50
Fakable pT[GeV] Fakable pT[GeV]

6" Nov 2012 Morinaga Masahiro Tokyo ATLAS meeting



Same Sign

® st lepton pT and sum of lepton pT after ETmiss cut

1jet category (Cut4/9:after MEt cut) 1jet category (Cut4/9:after MEt cut)
> —_I L | T T 1 | T T 1 | T T 1 | T | L | T T 1 | T T 1 | T T 1 | T 1 I_— > 700_I T 1 | T T 1 | T T 1 | T T 1 | T T 1 T T T
8 800: ATLAS Work in progress -®-data :::jHOZO)%TIepTIep . 8 N ATLAS Work in progress -8-data [:jH(120)—>T|epT|ep ]
s) C \s = 8TeV f Ldt = 13.0fb™" B_G. uncert. WW/Wz/zZ o N \s = 8TeV f Ldt = 13.0fb™ B:G. uncert. WW/Wz/izz 7]
o 700 _ Bl /7+single-top B8 Z—=ee/vu | o 600 _ Bl 7+single-top B2 Z— ee/un
- [ H->71t—> ee+ep+un(Same Sign) B 7, 1o Fake 1 = [ H—1t—> eetent+un(Same Sign) B 7 17 Fake i
% - ---VBF(x10)  —--ggF(x10) ] 4"5’ N - -VBF(x10)  —--ggF(x10) ]
S 600: _+_ WH(x10) ZH(x10) 1 9 500 WH(x10) ZH(x10) —
L C 4w C i
500 4 - - + -
: ] 400 i -
400 = - :
n -t I-1 ] 300 + |_1 + |_2 ]
300F T = o M T T :
] o ] 200F -
200 . . C b4 ]
100F we b E 1001 . e -
- ; 2.9 ] - _ = . .
L1
(D 1-(2 L J T T | T T | T T | T |_ L l T T l T T T T 1T T T 1 (D 1% T T 1 | T T 1 | T T I_+_I i 11
o 1:‘2‘::::::::ff:.:f:f:f::f::::ﬁ:f::::'f::;;;%i%ﬁf:ﬁ::f:'f::_i:ﬁ:ff:':::_f:ﬁ::f:f":_f:ﬁ:fﬁff::Lff:ﬁ_:ﬁ:ffﬁlf;"_f—ﬁ::::: o 1:;::::::::::::fﬁ:ﬁ:ff:'.f:::f::;;;;f:ﬁ;;;;::f.. """
|<£ 1 D G R Gl L AL ——¢=_+—_ A A A A A A = — |<£ 1 — g g0 0ty o+ )
< 8'2_::::::Z:.f':::ZZ::Z:.:::::ZZ::Z:L:Z:::::::Z:L:Z::_’ZZ::Z:ﬁ:Z':_.Z::Z:ﬁ:Z':_fZ::ﬁ:ﬁ:Z':_ZZ:fﬁ:ﬁ:ff.f:fﬁ:ff. 7 < 8'2_:::::::::::::::Z::Z:L:::::ZZ::::L:Z::::Z::f.::::::Z::::ﬁ::'ﬁj::::fﬁ:f::.:ﬁf'i;ﬁ:fff
D 04 L1 1 1 L1 1 | L1 1 | L1 1 | L1 1 r L1 1 r L1 1 [ L1 1 l L1 I1I L1l D 04 | | | | | | | | | | | | | | L
O 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300
p-' [GeV] p-+pz® [GeV.

6" Nov 2012 Morinaga Masahiro Tokyo ATLAS meeting



Same Sign
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Same Sign Ojet

® 1st lepton pT and sum of lepton pT in Ojet after b-tagged jet veto
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Same Sign Ojet

® mT and ETmiss in Ojet after b-tagged jet veto
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Same Sign Ojet

® Effective mass and #of jet(inclusive) in Ojet after b-tagged jet veto
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leplep MVA for Moriond

® \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.

Category| Categorization MVA input
VBE m;i>250GeV :  Ztt,Top,Others
An;i>2.5 — Combined
Boosted VBF failed : Zt1,Top,Others
pri>100GeV — Combined
1jet Boosted failed Zﬂ,Z@Z,top,.Others
— Combined
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MVA for VBF

® VVBF category was performed cut base by b-tag veto and OLV, CJV.
® Adding new variables:

® | epton Centrality

® min of jet eta/phi from diLep system.

bkg MVA input Test/Train
vt | MisANPTLprilpri%,pre HrmHI .t n 2, APhijj, Embedd/
Cj1j2_L1, Cj1j2_L2, min(AncLj), min(AQrLj) Alpgen
. An:: el il 1d2 neTotal il%mi2
TOp mjj,Anji,pr-,pr,prs,pr ' Hr,mHJ,n) *ni* APhijj, Even/Odd

Cj1j2_L1, Cj1j2_L2,min(AnLLj), min(A@rLj),nJetPt25

mjj,Anj,prtLprl,pr?,priot, Hr,mHJ,n'*n%,Agjj,
Other Cjlj2 L1, Cjlj2 L2,min(AnLj), min(AQLLj). Even/Odd

® Finally input three BDT score into combined BDT training.
® Test/Train: Embedding+Even/Alpgen+Odd.
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Lepton Centrality

® | epton should not be in outside of VBF jets.

® The centrality of lepton is presented by following variable,

N

e If C(eta of lepton) is 1.0: lepton is right in middle of VBF 2jets.
e |[F Cis close to O: lepton is nearly to jet.
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VBF MVA v.s.

® VVBF BDT input variable v.s. Z to tautau

Input variable: p''
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.1)%

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.1)%
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® VVBF BDT input variable v
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VBF MVA v.s. Ztautau

® Training & Test sample comparison.

® Score cutting efficiency.

TMVA overtraining check for classifier: BDT

Cut efficiencies and optimal cut value
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BDT response
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Cut value applied on BDT output

Significance
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VBF MVA v.s. Top

® VVBF BDT input variable v.s. Z to tautau
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v.s. Top

VBF MVA

t variable v.s. Top

inpu

® VVBF BDT
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VBF MVA v.s. Top

® \VBF BDT input variable v.s. Top

Input variable: minén:_L
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

Input variable: # ofJet(25GeV)
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VBF MVA v.s. Top

® Training & Test sample comparison.

® Score cutting efficiency.

TMVA overtraining check for classifier: BDT
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BDT response

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

Cut efficiencies and optimal cut value

Signal efficiency — —— Signal purity

Background efficiency
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VBF MVA Combined

® VVBF BDT input variable(three BDT scores)

Input variable: Score v.s. Other

Input variable: Score v.s. Top

Input variable: Score v.s. Z—tt
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VBF MVA Combined

® Training & Test sample comparison.

® Score cutting efficiency.

TMVA overtraining check for classifier: BDT

Cut efficiencies and optimal cut value
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BDT response

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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® Not comparison between test and training samples!!
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The Standard Model
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