QG tag — First look and plots
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Outlook

* To test the QG Tag (JetQGTaggerBDT) in rel 22 we are using a
dijet sample:
* mc2l 14TeV
* Geo: ATLAS-P2-RUN4-01-01-00

 Deriv]JETM1

e Contains ghost particles not stored in PHYSVAL

* Tracks are matched to jets using the ghost- association technique (track jets
found within the catchment area of the ungroomed parent jet)

* Analysis used:

e Same framework used by HL-LHC performance group:
* https://gitlab.cern.ch/atlas-jetetmiss-upgrade/hllhc-jet-performance



https://gitlab.cern.ch/atlas-jetetmiss-upgrade/hllhc-jet-performance

https://cds.cern.ch/record/2802919/files/ATL-COM-PHYS-2022-134.pdf

How the tagger works?

* The partonic flavour label of a jet is defined by the flavour of the highest-
energy parton in the parton shower and before hadronisation within AR =
0.4 of the jet.

* Gluon jets have more charged constituents than quark jets on average
* gluon jets are broader than quark jets

e Boosted Decision Tree (BDT) tagger

e jet variables as input : Ntrk , Wtrk (width correlation), C1trk (energy correlation),
pTjet, njet
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https://gitlab.cern.ch/atlas/athena/-/blob/main/Reconstruction/Jet/BoostedJetTaggers/Root/JetQGTaggerBDT.cxx
http://inhttps:/cds.cern.ch/record/2802919/files/ATL-COM-PHYS-2022-134.pdf

Jet pt and eta with required cuts
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Normalized Entries

How the input variables looks like?

0.25

ATL-PHYS-PUB-2017-009

0.201-

0.15

0.10

0.05

0.00

- ATLAS Simulation Preliminary

s =13 TeV
—Anti-k. EM+JES R=0.4
- Inl<2.1
—— Quark Jet
- - - @Gluon Jet
50<pt <100 GeV
400 <pT <500 GeV

1200 <pTt <1500 GeV

. -:‘-I_'I_T—I—I-l—-

50 6(

Ntrack

Events

0.18
0.16
0.14
0.12

JZ5, pt > 50 GeV

A TLAS Slmulatlon Internal
Vs =14 TeV

IIII|IIII|III "'—-J_IIII|IIII|IIII|IIII|IIII

—— all
—+— gluons
—4— light quark

0O 5 10 15 20 26 30 35 40 45 50

Number of tracks



Events

Input variables
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https://indico.cern.ch/event/1125863/contributions/4725294/attachments/2394452/4093797/21 evening icepp LU.pdf

Compare with previous results

H OQB-_ T T T T T T T T LA T T T T 1 T ] H 0.25 TTTT TTrTrr TTTrrT TTITrr Trrr Trrr Trrr TrrerJrrrer|rrrr H TrTT LB LB TUroTT TIrrr TIrrr Trrr TITrJerrryroerr
5 F | AmAs ssgoporcinprogress] & ET T a4 simataon Work in progress S L ATAS Smuton Worknprogress. ]
&) Foi3 Tov i B ] QL B Smal-R Jet (Anti- R<0 Q0L AT NCR0')
> 0.0?:— E = - =13 Tev ] - [ fe=13TeV ]
Lu 0.06;- — Quark Jet __f m 02:‘ —— Cuark Jet —: LU 303;_ Quark Jet _—-
FO F =—— Gluon Jet E FO i = FO }F — Giluon Jet -
4] 0_05;_ __: 4] . 15:_ — Giluon Jet : 4] L N
N o | N 1 N b ;
S oo 1 % | 1 S :
£ onf 1 E°f 1 Eof :
Q ooob- E Q - N o L i
Z “E ] Z. o0s il B Z yoz- J
0.01 - s . i
[:D = ‘Il}I = 20 — 30 = 40 50 — cl} * Il‘].‘ﬂ&"}‘ I I(}r.‘l * I[IJ.III.;)J I II}.E 0.25 03 035 04 045 05 [:CI 0.05 [.'l_lI I '0.15 0z Cl'.BISr [J_?: I '0.35 * J[1?4I = [‘J|4I5' ‘0‘.5
Nirack trackwidth trackC1
m 0-18_| T ‘ T ‘.I — ‘.I —_ ‘ — ‘ T T ‘ T ‘ T ‘ T I_ E :HT\ILHSI\ é.l T \l\ ‘.I TT \Il TTTT ‘l\ TTT TT 1T ‘ UL |II| TTT | T 17T |_ 2 TTTT | TTTT | TTTT TTTT ‘ TTTT ‘ TTTT TTTT ‘ TTTT ‘ TTTT | TTT |_
z FATLAS Simulation Internal —+— all ] S 0.14f imulation Interna —+al — c 0.14ATLAS Simulation Internal ——all A
S 0.165= 14 Tev ——gluons  — = [Vs = 14 TeV —+—gluons > /s =14 TeV —t— gluons ]
w s —4— light quark ~ 0.12 —+— light quark 7 oo = —+- light quark _
o1z L - 0.1 — 01— -
0.1- = 0.08F = 0.08— =
0.08 3 - . - -
0.06, [f - 0081 . 0.06 -
R . 0.04F - r ]
0.04 = - . 0.04 7
0.02} = 0.02F - 0.02 {
0:|\||\|u|1\|u1 5 EJ-H\\||\|\||w|4\|w||4\ww||7 07 \I‘II\\‘II\\‘II\\'I\II||| o N bt e | ‘ ‘ | a ) l | ]
0 5 0 5 0 5 30 35 0 5 50 0 0.05 0.1 015 0.2 0.25 0.3 035 04 045 05 00 005 01 015 02 025 03 035 0.4 045 05
Number of tracks Track width

Track C1


https://indico.cern.ch/event/1125863/contributions/4725294/attachments/2394452/4093797/21_evening_icepp_LU.pdf

Efficiencies Quark Working Point
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BDT Score
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And without eta requirement?
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And without eta requirement?
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Where are located the jets?
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How the tracks are distributed?
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How the tracks are distributed?
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Maybe we can see more if | add more jets in the plot
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Maybe try different variables
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Next steps

* Define BDT for forward jets? | contacted the person doing the
development for R22 still waiting the response

* Emailed to Ben Nachman for comparing my results with them, still
waiting the response

* Do more maps to explore the topology of quark and gluon jets
e Contact more people?



