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|
Sample List

[Process [Sample Name [ CrossSection[pb][notes |
TTTT TTTT_TuneCUETP8M2T4_13TeV-amcatnlo-pythia8 1.197 x 10~ signal
TTJets TTJets_TuneCUETP8M2T4_13TeV-amcatnloFXFX-pythia8 7.467 x 10> |major bg
TTGJets | TTGJets_TuneCUETP8M1_13TeV-amcatnloFXFX-madspin-pythia8 3.773 x 10°

ttZJets ttzJets_13TeV_madgraphMLM-pythia8 6.559 x 10—1

ttWdets ttWJets_13TeV_madgraphMLM 2.014 x 107"

ttH ttH_4f_ ctcvcp_TuneCP5_13TeV_madgraph_pythia8 3.372 x 107!

ttbb ttbb_4FS_ckm_amcatnlo_madspin_pythia8 1.393 x 10' major
wz WZ_TuneCUETP8M1_13TeV-pythia8 2.343 x 10' major
ww WWTo2L2Nu_DoubleScattering_13TeV-pythia8 1.697 x 107"

WpWpJJ| wWpWpJJ_EWK-QCD_TuneCUETP8M1_13TeV-madgraph-pythia8 5.390 x 102

zz %7_TuneCUETP8MI1_13TeV-pythia8 1.016 x 10'

WG WGJets_MonoPhoton_PtG-40tol30_TuneCUETP8M1_13TeV-madgraph 1.269 x 10’ major
ZG ZGJetsToLLG_EW_LO_13TeV-sherpa 1.319 x 10~

www WWW_4F_TuneCUETP8M1_13TeV-amcatnlo-pythia8 2.086 x 10"

wwz WWZ_TuneCUETP8M1_13TeV-amcatnlo-pythia8 1.651 x 107"

WWG WWG_TuneCUETP8M1_13TeV-amcatnlo-pythia8 2147 x 107!

777 22Z_TuneCUETP8M1_13TeV-amcatnlo-pythia8 1.398 x 1072

Wwzz WZZ_TuneCUETP8M1_13TeV-amcatnlo-pythia8 5.565 x 1072

Table: 2016 MC Samples Part1
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|
Sample List

Process|Sample Name CrossSection|pb] notes
WZG WZG_TuneCUETP8M1_13TeV-amcatnlo-pythia8 4123 x 10
WGG WGG_5f_TuneCUETP8M1_13TeV-amcatnlo-pythia8 1.819 x 10°
ZGG 2GGJets_zToHadOrNu_5f_LO_madgraph_pythia8 3.717 x 107!
Wdets WJetsToLNu_TuneCUETP8M1_13TeV-madgraphMLM-pythia8 5.030 x 10+
DY DYJetsToTauTau_ForcedMuEleDecay M-50_TuneCUETP8M1_13TeV-amcatnloFXFX-pythia8_extl 1.983 x 10*°
single tZqg_11_4f_ ckm_NLO_TuneCP5_PSweights_13TeV-amcatnlo-pythia8 7.358 x 10
top tZg_nunu_4f_13TeV-amcatnlo-pythia8_TuneCUETP8M1 0000 could’t get xsection
ST_tW_antito f_inclusiveDecays_13TeV-powheg-pythia8_ TuneCUETP8M2T4 3.806 x 10*"
ST_tW_top_5f_inclusiveDecays_13TeV-powheg-pythia8_TuneCUETP8M2T4 3.809 x 10"
TG TGJets_TuneCUETP8M1_13TeV_amcatnlo_madspin_pythia8 2.967 x 1077
TH THW_ctcvep_HIncl_MI125_TuneCP5_13TeV-madgraph-pythia8 1.467 x 10"
THQ_ctcvep_Hincl_13TeV-madgraph-pythia8_TuneCUETP8M1 8.816 x 107!
ZW+H | VHToNonbb_M125_13TeV_amcatnloFXFX_madspin_pythia8 2137 x 1070
ZHToTauTau_M125_13TeV_powheg_pythia8 7.524 x 107!
ZH_HToBB_ZToLL_M125_13TeV_powheg_pythia8 7.523 x 102
ggFH GluGluHToZ2To4L_M125_13TeV_powheg2_JHUgenVé_pythia8 2.999 x 1077
GluGluHToBB_M125_13TeV_amcatnloFXFX_pythia8 3.210 x 10"
GluGluHToGG_M125_13TeV_amcatnloFXFX_pythia8 3.198 x 10*!
GluGluHToMuMu_M-125_TuneCP5_PSweights_13TeV_powheg_pythia8 2.999 x 10*!
GluGluHToTauTau_M125_13TeV_powheg_pythia8 3.052 x 10*1
GluGluHTOoWWTo2L2Nu_M125_13TeV_powheg_JHUgen_pythia8 3.052 x 10"
GluGluHToWWToLNuQQ_M125_13TeV_powheg_JHUGenV628_pythia8 2,999 x 10"

Table: 2016 MC Samples Part 2
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|
Sample List

[Process[Sample Name [ CrossSection[pb]|
VBFH |VBFHTOWWTOLNuQQ_M125_13TeV_powheg_JHUGenV628_pythia8 3.769 x 107
VBFHTOWWT02L2Nu_M125_13TeV_powheg_JHUgenv628_pythia8 3.769 x 10*°

VBFHToTauTau_M125_13TeV_powheg_pythia8
VBFHToMuMu_M-125_TuneCP5_PSweights_13TeV_powheg_pythia8

VBFHToGG_M125_13TeV_amcatnlo_pythia8_v2 3.992 x 10*°
VBFHToBB_M-125_13TeV_powheg_pythia8_weightfix
VBF_HTo0ZZTo4L_M125_13TeV_powheg2_JHUgenV6_pythia8 3.769 x 10%°

Table: 2016 MC Samples Part3
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Object Definition
@ Electron:loose fakeble tight (SS of TTTT)

identification

@ MVANoIs094XV2 recommended by SUSY lepton(SS used Spring16_GeneralPurpose_V1 instead)

Object Difinition

@ tight, VLoose, VLooseFO

. 9 n<25
isolation

@ mini <l A (PF

ratio

> Iy v pe > I3) (same as SS of TTTT)

@ loose, medium, tight WP(tight WP kill most electrons. not used)

impact parameter

HLT emulation(need to understand this, not implemented yet)

charge(not implemented yet)
@ missing inner hits;conversion veto;tight charge not avalible on ntuple

[electron [loose \ fakeble \ tight

ID Loose VLoose Tight

Iso loose loose loose(tight in SS)
HLT emulation | not implemented | not implemented | not implemented
do (cm) 0.05 0.05 0.05

d; (cm) 0.1 0.1 0.1

SIP;D - <4 <4

Table: electron definition. blue text means different from SS
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Object Difinition

Object Definition

@ Muon: loose, fakeble, tight(SS of TTTT)
e ID
@ muon POG Loose ID;muon Medium Id(use POG medium Id instead)
@ |n|<2.4
e loose and medium WP
o |P(not implemented,code reason)
e quality of the charge reconstruction (not implemented)
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Object Difinition

Object Definition

@ Tau: loose , fakeble, tight(ttH)
e kinematic properties pt>20, |n|<2.3
o tau ID:DeepTauv2
@ the tight WP of the discriminant against jets in ttH is channel specific
@ here we adopt tight WP of 1taull in ttH, that is medium WP vs jets
@ overlap removal
@ the tau are required not to overlap, within AR < 0.3, with any
electron or muon passing the loose lepton selection criteria.(not
apllied yet)
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Object Difinition

Object Definition

@ Jet(tH)
e pt>25
@ loose jet(recommended by JETMET)
e not to overlap with fakeable electrons/muons or loose tau.(not
applied yet)
@ Forward Jet(ttH)
@ 2.4<|n|<5
o pt>25; pt>60(2.7<|n|<3)
e not to overlap with electrons, muons or tau that pass the fakeable
object selection criteria.(not applied yet)
@ B Jet: loose , medium , tight
o use Deep Flavour B tagging algorithm
o use the recommended working points
@ Top
o use SUSY HOT TopTagger
e resolved
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Object Difinition

Event Selection Pre-preselection

@ MET filters

[ filter | appliedtoMC | appliedtodata |

Flag_goodVertices
Flag_globalSuperTightHalo201l6Filter
Flag_HBHENoiseFilter
Flag_HBHENoiseIsoFilter
Flag_EcalDeadCellTriggerPrimitiveFilter
Flag_BadPFMuonFilter

Flag_eeBadScFilter

XL
L

Table: MET Filters

@ Atleast 1 loose tau
@ At least 3 loose jet
@ Atleast 1 loose b jet
@ Apply no HLT yet
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Object Difinition

Subchannel Categorization

[ channel [ subchannl] lepton [ tau [Ljet[Mbjet|
1Tau OL 1Tau OL 0 tight electrons or muons 1tighttau|>=8| >=2
1TaullL 1Tau 1E exact 1 tight electron 1tighttau|>=6| >=2

1Tau 1Mu 1 tight muon 1tighttau|>=6| >=2

1Tau>=2L |1Tau 20SL|2 tight leptons of the opposite charge|1 tight tau |>= 4| >=2
1Tau 2SSL| 2 tight leptons of the same charge |1 tighttau|>=4| >=2

1Tau 3L 3 tight letons 1tighttau|>=2| >=2

2Tau+anything| 2Tau OL 0 tight electrons or muons 2tighttau|>=6| >=2
2Tau 1L |exact 1 tight electron or 1 tighy moun |2 tight tau|>= 4| >=2

2Tau 20SL |2 tight leptons of the opposite charge |2 tight tau|>= 2| >=2

2Tau 2SSL| 2 tight leptons of the same charge |2 tighttau|>=2| >=2

Table: Subchannel difinition

@ For tau, we changed the fakeble tau to tight tau for channel
categorization.

@ B jetis medium b jet.
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Object Difinition

Subchannel Categorization

@ channel difinition from ttH

hannel Tepton Tau ot B et ]
TTau 0L o aifinition
TTautl TeleT or 1 muT’ TTau pass fakeble and medium WP of dentiicalion = >=2bjetsL or 1 bjeiM
Inl<2.1, pt>30(25) (within the geometric acceptance of the leptonstau cross-trigger) p1>30 pI>25 nj<2.4
TTau20SL 26leT or 2 muT(opposite chargefeading p25 subeading p > 3025) T1auF and veryT WP of taulD =3 jets(p>25,1[<2.4] >=2bjetL or >=1 bjetM
— mg| <10
TTauzSsL TepT Same dharge, >25(14)) ey pass v >3 el (P25 <2 4] >=2DjetL or >=1 betM
(i the second hlghesl P lepton is a muon, the pT requirement s relaxed to pT>10) (tau chrge opposite to lepton:

)
{charge of al akeanle elocrons and musns o be wel measurecsupress et do ot have 2 aul passng M WP (v oveip wih 22ia)
my — mz] < 10

TTausl SlepT TTau passing veryL WP >=2jets =2 L bjets or >=1 M bjels.
(lep pt > 20, >15, >10;charge sum = 0) requirements on Ef**LD > 30 depending on jet
Im — me| < 10
2Tl lepT tauF and LWP 1 E=E >=2 LWP bjets or >=1 M WP bjets|
nl<2.1, pt>30(25) opposite charge(H decay); both pt>40(tjets)
veto >=1 lepT(overlap 2tau1l and 2tau 2))
PTauil TeleT or 1 muonT Zrau ol MWP I >=3jets =2 bjetsL or 1 bjetsMl
<21, >30(25) iin he eomelic accepanc of the leponstau cross-igger) opposite charge(H decay) pt>25 jetal<2.4
>1 leptonT (overlap with 2tau2l) higher tau pt>30(ttJets)
2Tauzl T 2tau MWP @ et >=ZLbjetor >=1 M bjet
first pt> 25,2nd pt > 15(10) ele(muon) charge sum of the two leptons and the 2 tau = zero | requirements on E7**LD > 30 depending on jet

veto |my — me| < 10 (Z)

Table: Subchannel difinition

Huiling Hua (IHEP) IHEP Group Meeting IHEP 2020 12/39



Separation Power

Separation Power of Variables

@ Definition of separation power

) — ()
s= | VoG 1)

@ ys(x) and yp(x) are the distribution of variable x in signal and
background.
@ ys(x) and yp(x) should be normalized to 1.

Huiling Hua (IHEP) IHEP Group Meeting IHEP 2020 13/39



Separation Power

Variable List - - leptons

[variables \ notes [in ttH DNNs[in ttH BDTs|
muonsL_number loose muon,L for loose

muonsF_number F for fakeble

muonsT_number T for tight

muonsT_1pt up to 3pt

muonsT_1eta up to 3eta

muonsT_3phi up tp 3phi

elesMVAL_number loose MVA electron

elesMVAF_number
elesMVAT_number
leptonsMVAT _transMass | also for leptonsMVAF,leptonsMVAL

leptonsMVAT_1pt pt of leading lepton
leptonsMVAT _1eta n of leading lepton
leptonsMVAT _1phi ¢ of leading lepton
leptonsMVAT_2pt pt of second largest pt

leptonsMVAT _2eta
leptonsMVAT_2phi
leptonsMVAT_3pt

leptonsMVAT_3eta
leptonsMVAT_3phi

Table: variable list
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Variable List - - tau

[variables \ notes [in ttH DNNs [in ttH BDTs|
tausL_number alsoforF T

tausL_MHT alsoforFT

tausL_HT alsoforFT

tausL_invariantMass FT

tausL_minDeltaR Fand T

tausF_leptonsT_transMass tausL and tausL

tausF_leptonsT_invariantMass |tausL and tausT
tausF_leptonsT_chargeSum
tausF_leptonsTMVA_minDeltaR [tausL and tausT

taul_1pt up to 3pt
tauL_1eta up to 3eta
taul_1phi up to 3phi

Table: variable list
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Separation Power

Variable List- - jets

[variables notes

[in ttH DNNs[in ttH BDTs]

jetsL_number
jetsL_MHT
jetsL_HT
jetsL_invariantMass
jetsL_transMass transeverse mass of jets
jetL_minDeltaR
jetsL_centrality

jetsL_bScore b score of all jets
jetsL_average_deltaR

jetsL_4largestBscoreSum sum of 4 largest b score of jets
jetsL_1pt up to 11pt
jetsL_teta up tp 11eta
jetsL_1phi up to 11phi
jetsL_HTDividedByMet

MetDividedByHT

jetsL_MHTDividedByMet
jetsL_leptonsMVAT_minDeltaR
jetsL_tausF_minDeltaR

Table: variable list
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Separation Power

Variable List- - Bjets and Forwardjet

[variables notes [in ttH DNNs]in ttH BDTs|
bjetsL_num Mand T
bjetsL_HT Mand T

bjetsL_ MHT Mand T
bjetsL_invariantMass Mand T
bjetsL_transMass Mand T
bjetsL_minDeltaR Mand T
bjetsL_1pt up to 4pt, also for Mand T
bjetsL_1eta up to 4eta,also for M and T
bjetsL_1phi up to 4phi,also forMand T
bjetsL_leptonsMVAT_minDeltaR bjetsM and bjetsT
bjetsL_tausF_minDeltaR bjetsM and bjetsT
forwardJets_num

forwardjet_1pt

forwardjet_1eta

forwardjet_1phi

forwardjet1_jetsL_minDeltaEta

Table: variable list
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Separation Power

Variable List - - Met and Top

[variables

notes

[in ttH DNNsin ttH BDTs]

Met_pt
Met_phi

toptagger_num
toptagger_ MHT
toptagger HT
toptagger_invariantMass
toptagger_transMass
toptagger_minDeltaR_v1
toptagger_1pt
toptagger_1eta
toptagger_1phi
toptagger_scoreAllTops
toptagger_leptonsMVAT_minDeltaR

up to 3pt
up to 3eta
up to 3phi

Table: variable list
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1TauOL

@ TTTT event yield in 2016
35.9fb7" x 0.01197pb = 35.9 x 11.97 = 430

@ BR for 1TauOL:

12,2243
973737377 243

@ Eventyield in 1TauOL: 56.6

=0.1317
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1TauOL

jetsL_numberlTauBL_|
36.0512
185130
1596.05

= 962.819
1.20778

= 4.89656
244.734
20.3273
849.986
44.8843

Total BKG = 108855

Statistics

TIr =
TTlets

84343
59509
189223
21722
72

= 390
14973.7
82.6395

= h5010

= 866

Huiling Hua (IHEP)

channel_1TaullL_v2==1
jetsL_number = 0.329999
jetsL_transMass =
jetsL_HT = 0.323084

= 0.261205
0,259662
0.234798
riantMass =
jetsL_3pt = 0.229524
jetsL_4largestBscoreSum = 0.229218
jetsL_invariantMass = 0.222423
j 0.21591

0.234873

bjetsM:
bjetsM_transMass = 0.

bjetsM_num = 0.207498
= 0.199664
= 0.196168

0.187781
0.187182

ansMass =
toptagger_invariantMass =
bjetsT_num = 0.132433
bjetsM_3pt = 0.1313

0.138343
0.133409
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1TauOL

jetsL_numberlTaudl_v2.

36.0512
105130
1596.05
1.20778

= 4.89656
244.734
20,3273
849,986
44,8843
= 107892

84343
59509
189223
72

= 390
14973.7
82,6395
55010
866

ng Hua (IHEP)

Figure: removed ttbb background here

IHEP Group Meeting

= 0.276617
jetsL_dpt = 0.261002
jetsL_bScore = 0.257169
bjetsL_invariantMass = 0.2
j = 0.236565
(] 0782
jetsL_4largestBscoreSum

jetsL_invariantMass = 0.2238
bjetsL_3pt
j T

0.217206

0.229548
09

nvariantMass = 0.212765

bjetsM_transMass = 0.210735
bjetsM_num = 0.210118
bjetsL_num .20148
bjetsL_2pt = 0.19739

bjetsM_3pt

toptagger_scoreAllTops = 0.127233

bjetsM_1pt = 0.126856

bjetsT_invariantMass = 0.12255
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MVA Set Up (1TauOL)

@ MVA method: CutsSA, BDTA, BDTG

@ 50% go to training and 50% go to test

@ Signal:TTTT; background: all the major backgrounds
@ Input variables: 29 most high ranking variables
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MVA Study

MVA Input Variable Properties (1TauOL)

Input variable: jetsL_number Input variable: jetsL_transMass Input variable: jeisL_HT
P 80.0024 prT T T T T T

Sonzz £

~ @002

Soooie

Z 00016

]
.
Tooois /
éo.nmz %
S f

{1/} N / 028 Units

1
WO-florw (5,8 0.0, £.07% /{0.0, R8P
WO-fw (8,8): (0.0, .07% /{01, .87
WO-Borw [5,8): 1.0, .07% /{01, 05P%

B 10 12 14 16 18 500 1000 15002000 2500 3000 3500
jetsl_number [units] jetsL._transMass. [units]

Input variable: jetsL_8pt | 2 |
T

(1N} &M/ 2.84 units
(1N} eM / 3.82 units
o
=
2

W&.:

R

WO [5,8):{0.0, 807 0.1, 8.07%

.

100 120 140 180

40 &0 80 - 100 120
jtsL_Bpt [units] jetsL_7pt [units]

&
2
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MVA Study

MVA Input Variable Properties (1TauOL)

- orw (5,8 0.0, 80P% 1 {0.1, .07

200 250
jetsL_Spt [unite]

I
0w (5,8): 0.0, 80 0.1, 4.07%

100 15 200 25 300 3%
jtsL_dpt [units]
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Input varable: bjetsL_HT
o

Input variable: jetsL_bScore

(1N} &N/ 017 uniits

12

08

06

o

0z

Input variable: bjetsL_transMass

200 400 &0 SO0 1 (GO0 203 400 E00 SHR0ME200
bietel HT [urite]

4 5 &
jetsL_bSeore [units]
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WO-fw (8,8): (0.0, 5.07% /{02, .8P%

O (5,8): {010, 8.0 {0.0, 0.07%

60.9 unil

1N} dM

e
=
g
@

e
=
2
=

500 1000 1500 2000 2500 3000 3500

WO-forw [5,8): 1.0, 0.07% /{02, A0S

{
%

bigtsl_invaniantMass [units]
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MVA Input Variable Properties (1TauOL)

= T T T T T 2 0016 =
£ € €
0014
2 5 3 ¢
@ = oniz 2 ]
=1 Z ool : ES
£ £ o008 = é
=3 = s £ g
0.006 R ]
H 0.004 H &
] o002 ] §
] -] 2
0 ] o 5 1
=0 N TR ) 50 100 150 200 250 300 350 400 450 500 1 15 2 25 3 35 4
jatsl. Spt [units] jatsL 3pt [units] jetsL. invarianibass [units]
Input variable: bjetsL_3pt Inpui variable: bjetsM_HT
2 5 —
5 £ om0s
s g 5
J S o004 :
3 3 :
= z 3
z £ ooo §
0.002 El
o
0.001 §
o 8
0 100 200 200 400 500 200 400 €00 500 1000 1200 1900 1800
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MVA Study

MVA Input Variable Properties (1TauOL)

Input variable: bjetsM_transMass

0w (5,8 0.0, 80 /{0.2, 807

200 400 B00 800 1000 120014001800 1800
bieteM transMass [unils]

4 18,5 units

(1N} e

100 200 300 400 500 €00
bistsL_Zpt [units]
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Input variable: bjetsL_num

2 T T T T T T 2 £ T T T T
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MVA Input Variable Properties (1TauOL)

nputvarble: eplger ¥
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MVA Input Variable Properties (1TauOL)

Separation

jetsL_9pt
jetsL_8pt
jetsL_number
jetsL_7pt
jetsL_transMass
jetsL_HT
jetsL_spt
jetsL_5pt
jetsL_lopt
bjetsL_HT
bjetsL_transMass
jetsL_dpt
jetsL_bScore
bjetsL_3pt
jetsL_2pt

: bjetsL_invariantMass :
j t

_3p
jetsL_invariantMass

: bjetsM_HT

: bjetsM_transMass

: bjetsM_invariantMass

: bjetsM_num

: bjetsL_num

i bjetsL_2pt

: toptagger_transMass

: toptagger_HT

: bjetsL_lpt

: bjetsM_2pt

: bjetsT_transMass
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MVA Input Variable Properties (1TauOL)

Correlation Matrix (signal)

Linear

bletsM_2pt FFEET 7 5 9L
bjetsL_1pt

jetsL_10pt

toptagger HT

er_transhiass

jetsL_2pt

bjetsL_2pt

bietsL_num

bjetsM_num

M_transMass

bietsM_HT

bietsL_3pt

jetsL_apt

jetsL_spt

L
jetsL_bScore

jetsL_dpt

sL_transhass
bietsL_HT [/
jetsL_5pt.

JotsL_7pt

jetsL_HT [T

sL_transMass
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Correlation Matrix (background)

Linear correlation coefficients in %

100 5T _transMass

g 100

bjetsM_2pt
bjetsL_1pt
80 jetsL_10pt [3
toptagger_HT
50 er_transMass
jetsL_2pt
bjetsL_2pt
40 bjetsL_nurm
bjetsM_num
M_transMass
20
bjetsM_HT
o bjetsL_3pt
jetsL_3pt
JetsL_9pt
20
jetsL_bScore
jetsL_4pt
—40 3L_transMass
bjetsL_HT
jetsL_5pt
-60 jetsL_7pt
JetsL_6pt
jetsL_8pt
-80 jetsL_HT
sL_transMass
_100 jetsL_number
O
Mass
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BDT Output (1TauOL)

TMVA overtraining check for classifier: BDTG

6 i

TMVA overtraining check for classifier:
FEEE] Signal (tdst sample) T

5 [T77) Background (test sample)

1'% "sighal (training shmple) "
« Background (training sample)
test: signal ilty = 0196 ( 0)

signal [test sample) |
Background (test sample)

<" Signal (traihing samiple) il
« Background (training sample) |

(1/N) dN/ dx
(1/N) dN/ dx
@

0.3 0.4 AE 41 -04 02 0 02 04 06 08 .
BDT response BDTG response

@ No sign of over training
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ROC Curve (1TauOL)

Background rejection versus Signal efficiency

TMVA
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Optimal Cut (1TauOL)

Classifier ( #signal, #backgr.) Optimal-cut S/sqrt(B) NSig NBkg EffSig EffBkg
36, 107892) o 0.365 +- 0.146) 6.30574 298.0276 0.1752 0.002762
36, 107892) a 1.58 +- 5.13) 0.3943755 0.06243509 0.01095 5.787e-07
36, 107892) a 1.35 +- 5.13) 0.3184028 0.05528086 0.008845 5.124e-07

t

Classifier

CutsSA: 36, 107892) 0.1750 0.361461 6.30574 298.0276 0.1752 0.002762
BDTG: 36, 107892) 0.9872 0.583501 0.3943755 0.06243509 0.01095 5.787e-07
36, 107892) 0.3803 0.524462 0.3312072 0.06760853 0.0092 6.266e-07

@ Signal efficiency very low for BDTA and BDTG, why? What can we
do about it?

e maybe aplly a tighter cut for this channel? Like b jets number >= 3?
e try make signal and bg events to be same in training stage

@ TTJets event yield is 5 times larger than ZhangYu’s result
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Optimal Cut (1TauOL)

Cut efficiencies and optimal cut value Cut efficiencies and optimal cut value

——— Signal purity ——— Signal purity
Signal efficiency"purity

—— Signal efficiency Signal efficiency

------- Signal efficiency"purity
Background efficiency siisB Background efficiency S/i5+B
s [ 1 8 s L 8
£ 1 A g £ M~ ~josie
s F Hos 8 5 8
S \ 0 £ [ T =
> 0sl- i % 0af TT— ps2
o 08 = o 08 =
€ r 040 - r \\ - »
2 osf 0.3 2 osf > :
wor / El i // N os
04f = 04l -
o >< \ ‘ \>< 'S
0.2f @ ‘ 5 02 L erom g an o -
[ events th B A [ events th maximum S/{S+B .. .
[ 0.5245 when cutting at 0.3803 J_ : 0.5835 atoger2 T ——
%3 02 o1 0 o1 o2 03 oa ®™08 06 02 02 0 02 04 05 08
Cut value applied on BDT output Cut value applied on BDTG output
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Questions

@ Maybe we should exclude ttbb process
e already excluded

@ How do determine best set of input variables? how to do with
correlation

e try to remove variables with high correlation
@ It seems that when statistic is low, seperation power is no longer a

good indicator
@ Why not use \/% as significance?
@ What is AddSpectator doing in TMVACIassification?

@ d0and dz
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Next Step

@ Check more kinematics variables and their combinations

o Variables in SS AN might be promising
e For example, invariant mass of leading two jets, Ratio of HT of first
four leading jets to rest,

@ Try a 70% and 30% of training and testing
@ Add QCD background
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Electron ID
SUSY eletron MVA recommendation

Figure: Cuts/Equations for MVA Ids (94X MVA)

Cuts/Equations for MVA I 6
1fferent from
(2016 - MVANOIs094XV?2) 20172018
Tight Region MVA value, 10<ePt<40 MVA value ePt>=40
Il < 0.8 >3.447 + 0.063(pt - 25) > 4.392
0.8 <l < 1.479 >2.522 +0.058(pt - 25) > 3.392
1479 < Il < 2.5 > 1.555 + 0.075(pt - 25) > 2.680
VLoose  [Region ePt:5-10  10<ePt<25 ePt>=25
Il < 0.8 > 1.309 > 0.887 + 0.088(pt-25)  >0.887

08<Inl <1479 >0.373 > 0.112 + 0.099(pt - 25) >0.112
1479<Iyi<25 >0.071 > -0.017 +0.137(pt - 25)  >-0.017

VLooseFO |Region eP:5-10  10<ePt<25 eP>=25
Il < 0.8 >-0259  >-0.388+0.109(pt-25)  >-0.388
08<i<1479  >-0256  >-0.696+0.106(pt-25)  >-0.696
1479<Inl <25 > -1.630 >-1.219 + 0.148(pt - 25) >-1.219
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https://twiki.cern.ch/twiki/bin/view/CMS/SUSLeptonSF

Electron Iso

Figure: electron ISO in SS

Table 7: Isolation working points

2016
| isolation value || loose WP (e/p) | u (Medium) WP | e (Tight) WP |

I 0.4
I 0
I 0

0.16
0.76
72

0.12
0.80
7.2

leptonsMVAT_number

Huiling Hua (IHEP)

IHEP Group Meeting

elesMVAT_number

IHEP 2020

37/39



Tau in ttH

Hadronic 7
Observable Loose Fakeable Tight
Pr > 20 GeV > 20 GeV > 20 GeV
7] <23 <23 <23
|d.| <0.2cm <0.2cm <02cm
Decay mode finding New New New
Decay modes All All except 2-prong(+71°)! | All except 2-prong(+7°)}
DeepTau vs. jets > WP-VVLoose > WP-VVLoose Channel-dependent
DeepTau vs. muons - > WP-VLoose > WP-VLoose
DeepTau vs. electrons — > WP-VVVLoose > WP-VVVLoose
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Variable definition

@ transverse energy
EF = m* + (p1)° 4)

@ transverse mass

M = (Er1 + Er2)® — (P71 + PT2)? (5)
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