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NN input features

Samples TprimeBToTH_M-{700, 1400} TTToHadronic
b/t

o
o

Cut0 Basic selection

SeleCtiOnS Cut1 Relative Hr > 0.4
- HLT + njets >= 6 + nbjets >= 2 Cut 2 Max(x*) <3
. . y . y Cut 3 AR(le gsrbHiggs) <11
- Motivation: put current 'selection’ into NN | cut4 x% e < 15
1 Cut5 AR(jw, jw) < 1.75
Compared variables Cuts AR&VG :% NI

1. Low-level features
- 4 vectors (pT,Eta,Phi,M) / b-discriminant value of {1st,2nd 3rd 4th 5} good (b)Jets
- # of (b-tagged) jets

2. High-level features - Min Chi2
- (good)Jet HT - dR between Higgs b jets
- 2nd Top Mass - Higgs Chi2
- Higgs Mass - dR between W jets

- Relative HT - dR between top b and W jets



Distributions of observables: Low-level
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Distributions of observables: Low-level
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Distributions of observables: Jet pT

Normalized Entries
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Distributions of observables: Jet pT / mass
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Distributions of observables: Jet eta
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Distributions of observables: Jet mass

Normalized Entries
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Distributions of observables: Jet energy
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Distributions of observables: Jet E / Mass

18t Jet
g 0.08 g 0.1
= [ I:l'I'I'FH E r
w r 11} L
° 0.07 5 |
r TPrimeFH_M7
% E I:l rimeFH_M700 % 0.08—
1S 0.065 e L
S r I:lTPrimeFH_MMOO S L
z r z
0.05— [
C 0.06—
0.04-
0.03f+ 0.04
0.02]
i 0.02
0.01]
O:\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\\ 0 \\\‘\\\\‘\\\\‘\\\\
0 0.5 1 15 2 2.5 3 3.5 4 0 0.5 1 15
Jet energy / Tprime %2 Mass
4t Jet
12}
Ko r
5 - TTFH
4 0.12— I:l
S L
I r I:lTPrimeFH7M7OO
©
£ 0.15
S - DTPrimeFH7M14OO
0.08
0.06-
0.044
0.02]
07\ L1 ‘ L1l ‘ T T O i s e - o P
0 0.5 1.5 2.5 3 3.5 4

2nd Jet

I:lTTFH
I:lTPrimeFH7M7OO

TPrimeFH_M1400

Jet energy / Tprime y2 Mass

2 25 3
Jet energy / Tprime 2 Mass

3.5

4

Normalized Entries

0.1

0.06

0.04

0.02

DTPrimeFH7M700

I:lTPrimeFH_MMOO

Al L

0 0.5

5th Jet

1.5 2

25 3
Jet energy / Tprime 2 Mass

Normalized Entries
o
o -
e N

0.08
0.06]}
0.04f

0.02]

I:lTTFH
I:lTPrimeFH7M7OO

TPrimeFH_M1400

— L

P

0 0.5

1.5

07\\\\‘\\\\‘\\\\\\TTT"L'F\vw

25 3 3.5

4

Jet energy / Tprime y2 Mass

3.5 4

10



Distributions of observables: Jet btag disc.

Normalized Entries
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Distributions of observables: b-det pT / Mass

pT order

® -
.9 -
= 0.06- I:lTTFH
w L
© L
2 - I:lTPrimeFH_M7OO
= 0.05
£ n
S L I:lTPrimeFH,Mmoo
0.04—
0.03
0.02
0.01
0 - 11 1 e - LJ;\ Ll
100 200 300 400 500 600 700
Jet P, (GeV)
%) E
2 r
E 0.04F DTTFH
3 h I:l
N i TPrimeFH_M700
£ 0.035]-
£ i
S o.03f I:lTPrimeFH,Mmoo
0.0251
0.02f
0.015
0.01f
0.005
O | 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2

15t b-tagged Jet

Jet bT / Tprime x2 mass

o
o
©

Normalized Entries
[=} [=}
o o
[e)} ~

0.05

0.04rf

0.03

0.02

0.01

o

0.04

Normalized Entries

0.025
0.015{

0.005f

0.035]

0.03]]
0.02f]

0.01f

2nd b-tagged Jet

I:lTTFH

I:lTPrimeFH_M7OO

I:lTPrimeFH7M14OO

lllllll llll Ll L

Il 11 L 4
50 100 150 200 250 300 350 400 450 500

Jet P, (GeV)

I:lTTFH
I:lTPrimeFH_M7OO

TPrimeFH_M1400

llllllllllllll

1 ll
0O 0.05 0.1 0.15 0.2 0.25

12



Distributions of observables: b-Jet E / Mass

pT order 1st b-tagged Jet 2nd b-tagged Jet
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Distributions of observables: bdet eta, b disc.

pT order
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Distributions of observables: Chi2 variables

dR(b,b) Higgs mass Top mass
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Distributions of observables: Chi2 variables
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Trigger efficiencies: DeepCSV vs DeepJet

Samples
Tprime M 700 GeV
After Cut O
Tight selection

# of MC events Deepdet T DeepCSV T
NoHLT 5367 3098
HLT 5091 2989
Efficiencies (%) 94.8 96.5

Distribution comparison
Jet pT / Eta/ Phi/ E?
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