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Introduction

Intrduction

@ Fabio and | have beening checking code to account for
discrepancy in event yield

@ My dealing with gen weights when normalizing to cross secting
was not correct( Fabio pointed this out)

@ Also during the checking of the code | found that ISO
requirements of leptons could result in a significant drop of events
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Modifation and Correlations

Normalization and Weighting

@ Global weights for each MC process

Lxo

> genWeight
@ Event by event weight
e only gen weights for now
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Object Definition

@ Electron:loose fakeble tight (SS of TTTT)

@ identification
@ MVANOoIs094XV2 recommended by SUSY lepton(SS used Spring16_GeneralPurpose_V1 instead)

@ tight, VLoose, VLooseFO

. (] n<|2.5|
@ isolation _
Q@ pini < Iy A (PR > I v pe! > I3) (same as SS of TTTT)
@ loose, tight WP(tight WP kill most electrons. not used) (we removed ISO requirement for electrons,
because even loose ISO result in a significant drop of tight electrons)
@ impact parameter
o 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 eese(tight in SS)
HLT emulation | not implemented | not implemented | not implemented
dy (cm) 0.05 0.05 0.05

d; (cm) 0.1 0.1 0.1

SIP;D - <4 <4
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Electron Iso Problem

Figure: with loose ISO Figure: without loose ISO
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@ We need a better understanding of this ISO for leptons

@ For now we just remove ISO for leptons
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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 ISO: loose and medium WP (removed the Iso requirement for muon
too)
o |IP(not implemented,code reason)
@ isd0dz?
e quality of the charge reconstruction (not implemented)
[muon [loose [ fakeble [ tight |
ID loose medium medium
Iso loose {oese Hght
HLT emulation [not implemented | not implemented | not implemented
d; (cm) 0.1 0.1 0.1

Table: electron definition. blue text means different from SS
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Event Yield

Plotting jetsL_numberiTaufL,
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@ Still unneglectable difference with ZhangYu’s result
@ Signal efficiency quiet low in some subchannels
@ We might need to loosen subchannel definition
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Event Yield

Plotting jetsL_numberlTaulMu.
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Event Yield

Plotting jetsL_numberlTau2ss
19

2871.82
64.0112
0.394047
0.256958
[c]
[¢]
117.853

= 7.59345

Total BKG = 3161.93

Statistics
= 111,922
8527
28808.8
2702.5
0.99723
¢}
c]
5797.31
1328.78

Huiling Hua (IHEP) IHEP Group Meeting

Plottin
TTTT
TT

TTX

Vv

Yvy
Wlets
DY

ST 20.4208

H 1.33924
Total BKG = 445.17

jetsL_number2TaubL .
0.217993

401.494

21,8014

0.152053

0.161978

(¢]

(¢]

nmmnnwunnmnnunine

Statistics

TTTT
TT
TTX
Vv
Vvy
Wlets
DY
ST

H

11.131
1152
9886.43
1540.86
1.74108
(6]

(6]
2835.96
5.73401

IHEP 2020

10/29



Huiling Hua (IHEP)

Event Yield

g jetsL_number2TaulE,
0.149603
320.988
8.07732
0.102579
0.0743136
[c]
4.06546
= 26,2475
= 3.40447

Total BKG = 362.958

Statistics

= 7.838%4
921
4369.24
1538.86
0.7079851
(¢}
0.00185151
1570.8
120.654

IHEP Group Meeting

Plotting jetsL_number2TaulMu.
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Event Yield

jetsL_number2Tau20s .|
0.08688172
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Plotting jetsL_number2Tau25s
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Step by Step Event Yield

Subchannel Categorization

channel subchannl lepton tau Liet[Mbjet] BR [theorectical yield
1Tau OL 1Tau OL 0 tight electrons or muons 1 tight tau|>= 8| >=2 | 0. 0856 36.808
1Taull 1Tau 1E exact 1 tight electron 1tighttau|>=6| >=2 | 0.0428 18.404
1Tau 1Mu 1 tight muon 1tighttau|>=6| >=2 | 0.0428 18.404
1Tau>=2L |1Tau 20SL|2 tight leptons of the opposite charge |1 tight tau|>= 4| >=: 0.00357 1.535
1Tau 2SSL| 2 tight leptons of the same charge |1 tight tau|>=4| >=2 | 0.00357 1.535
1Tau 3L 3 tight letons 1tight tau|>=2| >=2 | 0.00186 0.807
2Tau+anything| 2Tau OL 0 tight electrons or muons 2tighttau|>=6| >=2 | 0.0139 5.977
2Tau 1L |exact 1 tight electron or 1 tighy moun |2 tight tau|>= 4| >=2 | 0.00464 1.995
2Tau 20SL |2 tight leptons of the opposite charge |2 tight tau|>=2| >=2 |0.000193 0.08299
2Tau 2SSL| 2 tight leptons of the same charge |2 tighttau|>=2| >=2

Table: Subchannel difinition

step 0: MET filters and >= 1loose tau, >=3 loose jet, 1 loose b jet
step 1: tau requirement
step 2: lepton requirement
step 3: jet requirement
step 4: b jet requirement
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1TauOL

Figure: step 0 Figure: step1  Figure: step2  Figure: step3  Figure: step4

Plotting jetsL_numberlTauGL.|Plotting 1etsL numberlTaull { Plotting jetsL_numberlTaudL.|Plotting jetsL_numberlTauoL .| P'Lottmg ]etsL numbellTauOL
7.9

TTTT = 88.9628 TTTT
TT = 1.28443e+06
TTx = 14388.9
vy = 436.56
vvv = 463.694
Jets = 156140
= 4557.4 [
= 67294 = 16945.1 142.259
= 7141.42 = 1913.05 . H = 11.8266 0
[Total BKG = 1.53486e+06 |Total BKG = 400193 G = Total BKG = 5223.96 Tuta'l BKG =
significance = 0.0718063 significance = 0.0441206 significance = 0.0148717 significance = 0.0520641 significance = 0.0588957

@ in step 2 lepton requirement kill too much signal, might need to loosen
this lepton requirement( we loosend tight lepton in modification, which
result in decrease of signal events in this channel)

@ step4 b jet requirement we loose very little signal events, as Fabio
suggests we could try to tighten b jet requirement in all subchannel
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1TaulE

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4

Plotting jetsL_numberiTaulE. ing jetsL_numberlTaulk.|Plotting jetsL_numberiTault[Plotting jetsL_numberliTaulf|Plotting jetslL_numberiTaulE.
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@ step 3 is where we loose most signal events
@ we can add truth signal event number as a indicator
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1Tau1Mu

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4
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1Tau20S

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4
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1Tau2SS

Figure: step 0 Figure: step1  Figure: step2  Figure: step3  Figure: step4

Plotting jetsL_numberlTau2ss|Plotting jetsL_numberiTau2ss. jetsL_number1Tau2ss. [Plotting jetsL_numberlTau2SS.|piotting jetsl_numberlTau2ss.
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1Tau3L

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4

jetsL_numberlTausL.|pPlotting jetsL_numberlTau3L. Plottmg jetsL_numberlTausL. Plotung jetsL_numberlTau3L | Plotting jetsL_numberlTau3L.
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2TauOL

Figure: step 0 Figure: step1  Figure: step2 Figure: step3 Figure: step4

Plotting jetsL_number2TauGL r JPlotting jetsL_number2TauL .|
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2TaulE

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4

Plotting jetsL_number2TaulE.| plotting jetsL_number2TaulE. ing jetsL_number2TaulE. | ing jetsL_number2TaulE]plotting jetsL_number2Taulk.
TTTT = 88.9628 TTITT 0.878379 TITT 0.191064 TTTT 0.191064 TTTT 0.149603
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significance = 0.0718063 significance = 0.0111898 significance = 0.00684527 | joriticonce = 0.00684527
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2Tau1Mu

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4

Plotting jetsL_number2Taultu | ing jetsL_number2Taulhu. {piottin
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2Tau20S

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4
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88.9628 TTTT = 0.878379 TTTT = 0.0957457 TTTT 57457 TTTT = 0.0688172

1.28443e+06 4636.7 77.0227 . 26.1389

14388.9 127.241 . 86067 . 2.28731
436.56 9.42925 \A 0448414 \A2 <]
463.694 v 5.4585 .0497514 0.00931301

156140 856.569 0
4557.4 DY 32.5237 % DY 0
67294 327.427 .95331 o 3.71031
7141.42 = 165.731 7747 H 7747 = 0.312595
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2Tau2SS

Figure: step 0 Figure: step1  Figure: step2 Figure: step3  Figure: step4
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Next Step

Refine subchannel categorization

BSM code checking to make sure on cut in this step

Submit lepton dataset(JetHT done); also we have some extention
samples available in DAS, might submit these too if necessary
Rerun BDT with our correlation

Finish HLT study

@ add lepton pt cut for subchannel selection, different channels
should have different cut stradgy

Any suggestion for how Fabio and | should share the work
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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
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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" + (p7)° (1)

@ transverse mass

M = (Er1 + Er2)® — (P71 + PT2)? (2)
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