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Systematics error3

Systematic uncertainty Type | Components
Luminosity N 1
Physics Objects
Electron SN 5
Muon SN 6
MET SN 2
Jet vertex fraction SN 1
Jet energy resolution SN 1
Jet energy scale SN 22
Jet reconstruction efficiency SN 1
b-jet tagging efficiency SN 6
c-jet tagging efficiency SN 6
light jet tagging efficiency SN 12
Backzround Model
If cross section N 1
i + V cross section N 1
single top cross section N 1
W+jets normalisation N 3
Z+jets normalisation N 1
W — pr reweighting SN 1
Z — pr eweighting SN 1
Di-Boson cross section N 1
Multi-jet normalisation N 2
Multi-jet shape SN -
1 modeling: parton shower SN 2
i modeling: pr reweighting SN 9
it + heavy flavour: HF reweighting | SN 2
i + heavy flavour: normalisation N 2
it + heavy flavour: generator SN 5
1t + H cross section N 1
Signal Model
4FS [ 5F8 N 1
ISR/ FSK N 1
H* — b generator N 1
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Signal and Background Modeling

1
*Background: common with ttH(bb) group ’

Generator & | Cross section
Background process Subcomponent || parton shower (in pb) Normalization
Powheg & top and {f P't reweighting
T with at least one lepton [ Pythia 137.3 tT+HF reweighting
AcerMU &
f-channel (with [) Pythia 28.4
' Powheg &
Single top s-channel (with [) Pythia 1.8 Theoretical cross section
Powheg &
Wit-channel Pythia 224
W (lv)+jets 3.6 x 107
Alpgen &
W + jets Whb + jets Pythia 1.5 W Pt reweighting
Wer + jets 4.8
W + ¢ + jets 1.7
Z [y (ll)+jets,
m(ll) = 60 GeV 3.4 = 107
Z [~ (1) bb+-jets, Alpgen &
Z + jets m(ll) > 30 GeV Pythia 41.3 Z Pt reweighting
Z [y*(Il)ct+jets,
m(ll) = 30 GeV 848
WW 20.7
Alpgen &
Diboson ZZ Herwig 1.5 Theoretical cross section
W& 2.3
W Z(with one [) Sherpa 6.01
Mad(raph &
it + V Pythia 0.44 Theoretical cross section
Powhel &
ttH (mpg = 125 GeV) Semilepton Pythia 0.0566 Theoretical cross section
ttH (mpg = 125 GeV) Dilepton 0.0136
Misidentified lepton Data
Powheg &
H*(mg+ = 180 ~ 600 GeV) Semilepton Pythia 1.0 Theoretical eross section
H™(mg+ = 180 ~ 600 GeV) Dilepton 1.0




Event reconstruction (H* mass = 350 GeV)

Variable | Definition

m(Whag) | Reconstructed hadronically decaying W-boson
m(thag) | Reconstructed hadronically decaying top quark
m(tf) Reconstructed leptonically decaying top quark
m(H*) | Reconstructed H*
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Fox-Wolfram Moments (H+ analysis)

Fox-Wolfram moments , W;(1=0, 1, 2, ...)

7il[7)]
,J =0 g2

e W, = P;(cos €);;)

Pi,j= VTV DIEE =
E=ARIHEDO YD IRILF—DF]
Pi(cos Q) = Lo ¥R ILSTER

cos €2;; = cosbi cosbj + sinBi sinBj cos(¢i-¢j)



Comparison of Limits between Direct Tag and TRF

* Include only statistics uncertainty
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Our Ntuple Production Procedure

Our Ntuple production is as flow: Common files

with ttH(bb) Group
 Level 1 Ntuple

» produced with TopRootCore(14-00-20)

NV
* Level 2 Ntuple

» Calculate All event weight (reweight and SF)
N
* Level3 Ntuple (H* — tb)
> Add variables specificto HT — tb analysis
» Information of event reconstruction MVA
» variables for S/B separation BDT
» Information of direct b-tagging and Tagging Rate Function



Comparison of TRF and direct tag for BDT variables ”
without systematics bands, 4jets 3b-tag in electron channel

Upper plots: The

distributions for total
background samples

Red plots: Direct tag

Blue plots: TRF

Bottom plots: Ratio plots,
The distribution with direct
tag is divided by TRF
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Analysis Outline

Event selection
e Based on standard top group selection: 1 lepton, > 3jets, MET

llepton trigger:
— EF e24vhi medium1 or EF e60 medium1
— EF mu24i tight or EF mu36 tight

Electron: Author 1 or 3, Tight, Pt > 25 GeV, |n| <2.47 (1.37 < |n| < 1.52 excluded), z, <
2mm, pT and |n| dependent tracking isolation (corresponding to 90% signal
efficiency)

Muon: Combined and Tight, Pt > 25 GeV, |n| <2.47, z, < 2mm, Track isolation using
pT dependent cone, TpT<0.05*pT

Jets: Anti-kt 0.4, LCW, pt > 25 GeV, |n|<2.5, Jet vertex fraction cut: |[JVF|>0.5 for pT
<50 GeV and |n|<2.4

B-tag: MV1, working point= 70% efficiency for b-jets in tt events
MET: MET AntiKt4LCTopolets tightpp

» Separate signal and control regions

Signal region: >= 5jets and >= 3b-tags
Control region: ==4jets and >= 2b-tags,

>= 5jets and == 2b-tags
Event reconstruction
S/B separation
Limit setting



MSSM Branching Ratio

ER(H — ...) BR(H — ...)
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B-tag algorithm

MV1: multivariate tagging algorithm
—IP3D: T EFREAITXT T Btrack D EZE{ZREK
—SV1: 22RARR A

— JetFitter: C/\NFRAOB/NFAL D ARIE D 3 {7 ¢
SOEERE




