Next steps

* Explore new variables (high and low level)
* Add definition

* 2d plot eta and pt vs vars

* Central and forward

* Extend to new samples Zee, Zmumu, ggH

* Feature importance



High stats, new samples, PU=0

https://its.cern.ch/jira/browse/ATLMCPROD-10818

Simulation: Use 25.0.0 with fixed timing of hard scatter (i.e. including fix from

https://its.cern.ch/jira/browse/ATLINFR-5081) and latest geometry of ATLAS-P2-RUN4-

[e8281 ] 54290 115420 | | | | | submitted
T: Produced events: 4999000
41 +801168/mc.PyBEG_A14NNPDF23LO jj . mc21_14TeV.801168.Py8EG_A14NNPDF23LO _jj JZ3.evgen.EVNT.e848
(FullSim)Py8 LO dijet JZ3 (mu=0), new conditions events: 5000000
|eB481 | 54290 115420 | | | | | submitted
Produced events: 4998000
42 +801169/mc.PyBEG_A14NNPDF23LO jj JZ4.py mc21_14TeV.801169.Py8EG_A14NNPDF23LO _jj JZ4.evgen.EVNT.e8481
(FullSim)Py8 LO dijet JZ4 (mu=0), new condltlons events: 5000000
[e8481 | 54290 | 115420 | | | | | | submitted
T: Produced events: 4989000
43 +801170/mc.PyBEG_A14NNPDF23LO jj . mc21_14TeV.801170.Py8EG_A14NNPDF23LO _ji J75.evgen.EVNT.e848
(FullSim)Py8 LO dijet JZ5 (mu=0), new conditions events: 5000000
submitted

|eB481 | 54290 115420 | | | | | |
Produced events: 4992000

Label | leading pj{:’[
range, [GeV |

JZ1 20-60
JZ2 60-160
123 160—400
174 400-800
JZ5 800-1300
JZ6 1300-1800
JZ7 1800-2500
JZ8 2500-3200
179 3200=3900
JZ10 | 3900-4600



https://its.cern.ch/jira/browse/ATLMCPROD-10818
https://its.cern.ch/jira/browse/ATLINFR-5081

Sa m ples ava i |a b I e * Red flag -> producing derivation (rucio)

* Derivationsfinished stored in lyon clusters

e mc2l1 14TeV.601229.PhPy8EG_A14 ttbar hdamp258p75 SingleLep.recon.AOD.e8481 s4290 r15420

* mc21 14TeV.601230.PhPy8EG_A14 ttbar hdamp258p75 dil.recon.AOD.e8481 s4290 r15420

e mc2l1 14TeV.601237.PhPy8EG_A14 ttbar hdamp258p75 allhad.recon.AOD.e8481 s4290 r15420

* mc21 14TeV.601189.PhPy8EG_AZNLO Zee.recon.AOD.e8481 s4290 r15420

e mc2l1 14TeV.601190.PhPy8EG_AZNLO Zmumu.recon.AOD.e8481 s4290 r15420

* mc21 14TeV.601191.PhPy8EG_AZNLO_ Ztautau.recon.AOD.e8481 s4290 r15420

* mc2l_14TeV.801165.Py8EG_A14NNPDF23LO_jj_JZ0.recon.AOD.e8481_s4290_r15420

* mc21_14TeV.801166.Py8EG_A14NNPDF23LO_jj_JZ1.recon.AOD.e8481 s4290_r15420

* mc21_14TeV.801167.Py8EG_A14NNPDF23LO_jj_JZ2.recon.AOD.e8481 s4290_r15420

* mc2l _14TeV.801168.Py8EG_A14NNPDF23LO_jj_JZ3.recon.AOD.e8481 s4290_r15420

* mc2l _14TeV.801169.Py8EG_A14NNPDF23LO_jj_JZ4.recon.AOD.e8481 s4290_r15420

+ mc21_14TeV.801170.Py8EG_A14NNPDF23LO _jj_JZ5.recon.AOD.e8481 54290 r15420 ~> DOING ATEST WITH THIS SAMPLE
* mc2l _14TeV.801171.Py8EG_A14NNPDF23LO_jj_JZ6.recon.AOD.e8481 s4290_r15420

* mc2l 14TeV.801172.Py8EG_A14NNPDF23LO_jj JZ7.recon.AOD.e8481 s4290_r15420

* mc21_14TeV.801173.Py8EG_A14NNPDF23LO _jj_JZ8.recon.AOD.e8481 s4290 r15420

* mc21l_14TeV.600026.PhH7EG_NNPDF3_AZNLO_VBFH125 ZZ4nu_MET75.recon.AOD.e8481 s4290 _r15420
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Variables

106 F . . . . .
ATLAS Simulation Internal €271 Alldata
Vs = 14TeV 1 Quarks
105 3 Gluons -

10%G 550 500 750 1000 1250 1500 1750 2000
pr [GeV]
108¢ - - -
ATLAS Simulation Internal €251 Alldata
Vs = 14TeV 1 Quarks
105} [ Gluons A

101_
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............

ATLAS Simulation Internal
Vs = 14TeV

1 Quarks

[ Gluons +

500

10° - ‘ - i
0 100 200 300 400
mjets [GeV]
108F : : :
ATLAS Simulation Internal L2271 Alldata
Vs = 14 TeV 1 Quarks
105 1 Gluons +

0.05

0.10

0.15 020
jets_Width

025

* Jets are reconstructed
with the anti-kt with R
=0.4 as
PFOs as constituents.

* PFOs are a collection of
topo-clusters formed
from energy depositsin
calorimeter cellsand an
algorithmic combination
of charged-particle
tracks with those topo-
clusters.

* Jet width calculated
using PFOs with pT >
1000 MeV

track
| Ztrkejet Pt ARtrk,jet

track
Ztrkejet Pt
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Va rl a b I eS EMFrac: Fraction of the jet energy

deposited in the EM calorimeter.

0 ATLAS Simulation Internal L2275 All data i ?ILA;J4S+m\1;Iation Internal i Fra Ctlon Of the Jet energy ca rrled

o ) Quarks | wll _ by charged particles.

104} o ChargedPFOWidthPt1000:
£, g 109 Numbers of charged PFOs passing
[=]
° - two different pT thresholds1000

e L i MeV

' torl T771 Al data
101} E [ Quarks
_ - o G o SumPtChargedPFOPt500: the
1oL , , , , T -10 08 06 04 02 0.0 0.2 0.4
00 02 04 o g_&FraC 08 10 12 jets_ChargedPFOWidthPt1000 sum of the transverse momenta
10°¢ ‘ - — ‘ ‘ — 108 - - ‘ - - ‘ - 7 i
s Spusion o s Mo T s srin i A Se of all charged particle flow
S = e uarks S = e 1 Quarks i T 1
il —————— el g | objects that have a transverse
momentum greater than 500
104¢ 4l ] o i
" ] MeV.

§ 109 g J0sl

ol TrackWidthPt1000: Jet width

102 . .
calculated using tracks with pT >
1 1000 MeV
108 : : : : : :
" v ietngumPtghsargedPIESPISOO " 1£DS Cio 8 06 04 02 00 02 04 06 36

jets_TrackWidthPt1000



Count

Variables

. {2271 All data ATLAS Stuifion btermal T Al dat
ATLAS Simulation Internal ATLAS Simulation Internal L__-7 All data

1051 Vs = 14TeV 1 Quarks 1051 Vs = 14 TeV 1 Quarks
1 Gluons . 1 Gluons

10¢ ] 104

10° 1 a0 ]
0
o
107 i 102 i
101 4 10° ]
I'i ri
NTracks {Pﬂ UUUMEV] NTracks {P15UDMBV)
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Number of tracks (forward)

108
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10°

10°
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ATLAS Simulation Internal
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a.u.

Train with 801171

0.08

0.00

1M events processed

0.06
0.04

0.02

Train: 4M jets

Test: 0.5M jets

Val: 0.5M jets

L ATLAS Simulation Internal - cl|ua;rk"
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Train with 801171

1M events processed
Train: 4M jets

Test: 0.5M jets

Val: 0.5M jets

[ rrrr 1 rrrrpor 1

o LI I N ) PRSI [ SR
= - ATLAS Simulation Internal -—-- quark ]
| — gluon |
0.08} -
0.06 | i
0.04} -
0.02} -

[ ] ] ] -T"""' Jd I 1

RO0=5 10 20 30 40 50 60 70

jets_NumChargedPFOPt500

a.u.
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Train with 801171

25 J

L L L L R L -+ 1 ' r r 1 - - r 1 r T L
T ATLAS Simulation Internal 1 quark ] - ATLAS Simulation Internal [ quark -
[ Npins = 40 1 gluon ] [ Nyins = 40 1 gluon ]

Count
Count

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
pr [GeV]




Test with 801171
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:ATLAS Simulation Internal
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Evaluation

bins: [10000,20000, 30000,
40000, 60000, 85000, 110000,
150000, 500000, 1000000,
1800000] MeV

Py8EG_A14NNPDF23LO_jj_
126

®

0.10
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0.02

| ATLAS Simulation Internal
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0.0%. :
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Evaluation: PyS8EG A14NNPDF23LO jj JZ6

— -~ .r -~ -~ 1~ -r- - 1T -1 -~ 1T 1 ] o e e e e e
> [ ATLAS Simulation Internal —e— 801171 - w  ATLAS Simulation Internal —e— 801171 |
1814 Tev ] - 14 TeV
_ _ 0.775} ]
16} : :
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14} ) - f |
[ ] 0.725f + -
12f - f ]
: 0.700} ++ -
. _' [ + _
10¢ [ d ]
: ++ X 0.675F4 ! 1
8t ) - [ ]
[ & [ _
i 0.650 _-+ ]
6F° - : '
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4 ] b I
Fu PR SN [ SN WU SR N TR N S N SN SO SN N SR TN S N SO SN S N S S T S S S S R T T : 0'600#| USSR [N TN TN TN N TR SN S NN T ST SR [N SN SO TN [N SR SN S [N SR S S N SR T T S T T _:
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 02 04 06 08 1.0 1.2 1.4 1.6 1.8
pr [GeV] pr [GeVq
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Next steps

* Include all datasets --> create a baseline!
* Explore new variables (high and low level)
* Add definition --> need to create a table

e 2d plot eta and pt vs vars

* Central and forward

-bxtend-to-rew-samplesZeeZmumts;- ggH (not added to the new

production)
* Feature importance
* Present the baseline in ATLAS Meeting!



Bonus!

> | ATLAS Simulation Internal —e— 801171 -=— 801172 | w EATLAS Simulation Internal —e— 801171 —=— 801172
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