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Outline

« The presentation is structured as follows
» Jet systematic estimation method
« Current jet systematic estimation results
» Comparison between Run2 and Run3
* Prunning strategy
* Prunning results

« Summary and Next to-do lists
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Method on Jet Systematic Estimation

« We first took ggF channel as the first step to investigate the estimation procedure

* Ntuple cross-checks

» Eventyields compared in each categories

* Nominal yields in nominal sample ( produced by mc23a ggH category nominal systematic
Mingxu : /eos/atlas/atlascerngroupdisk/phys- 1 Qgggggggggzgggggzg-c’ gggggggzggggg;ggzgs
higp/PHOTON/HZG/Run3/ProcessedSample/H2Zy- '063057422813774 963957422813774
Run3-v3) .176787932494392  1.176787932494392

.2966969946983566 .2966969946983566
.7389188755051084 .7389188755051084

)
)
1
1
* Nominal yields in systematic samples ( produced by 1
5.981597648627854 .981597648627854
9
)
3
1

Zijiang :

.592929987666396 .592929987666396
leos/user/z/zijiangw/Zy Run3/package_syst/sample) S166484971d93564. 0. B16EABA97109354
.82704378327212 .82704378327212

0.861606532318614 0.861606532318614

2
3
4
5
6
7
8
9
1
1

» Event yields are normalized to cross-section [fb]

» Perfect agreement observed ! Ready to extract
systematics
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Method on Jet Systematic Estimation

« Configurations .
e Campaigns : mc23a + mc23d
« Categories: 11

» Selections : Category Run3 == xx && llg_passallcuts ==

« How to derive systematic uncertainty ?
 First calculate nominal yields from HZG_Tree
» Then calculate variation yields (up, down) from HZG_Tree JET xxx_Systematic

* The relative difference is calculated in percentage and assigned as up/down uncertainty

Different sumofweights are calculated for nominal

Yields=mc_weight_final*xs*lumi / sumofweights L2
and variations
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Brief recap on category definition

« Overview of Run3 categorization

« 11 categories defined in this analysis

Selected
events )
Credit : Shaoguang
* <0.878 L
epton
VBF score > >
Dimber Lepton flavor
B o ee |
PT(y)/m(ily) + > pT(y)/m(lly)
>(0.878 < § <04 <0.4
>0.4 pu ggF score >0.4 ee ggF score
>0.961 } >0.746 <0.445 >0.809 <0.569
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12/25/2024 D. Liu | H2Zy Weekly Meeting 5



LL
(@)
(@)
>
| -
@)
(@)
D
'
qv)
&)

-
&)
®
b
-
)

=
-
)
()
| -
-
@)

=
M
£

e
)

LL]

H—=Zy

H—=Zy

= +1o
— -le

Envelope for ggF : category 2

® @ T N o Now

[%]T - (wou)spRIIOT F)SPEIA

= +lo
/ -1o

]
i
1]
=

-
=
-

1

—

Enwvelope for ggF : category 1

64
4
2
o

[36]T - (wou)sPRIMIET F)sPRIA

WUBIH 2 )1Meg2|BuIST13]

szl 3d-dnad 130
ABojodooyydnalid™13(
npasyo dnaid 131
TR ITE e
Jaald asion 2unsarial
Jadaud BiyBuixanan aunsalLal
Jaald asioN Junyar 13l
Jadald Nso[JuoN Mysul L3l
asucdsay Jorely 13[

uopsodwoy Jonely L3

Kauspyal1al

1eIS|E30L Uonesqieaulel 13l

Buj|apop uojieiqieasule3 15[

Jayaud 200 aINso[JUON UoREsg) e uIelS 13
9IRINSNENS dNBAIBYI 13

SlEANsEls dNandEY3 13(

pledSels dNarndayI 13l

£12o0sels dNamdaLI 13

ZIEdNsels gNamdaLI 13(

TIEdNsels dNamaL3 13

ybunapopdnanmayg” 13l

£b

[2POW dNaAmaug 130

ELEVEANETE E

2PoW dNaAmaua 13l
P A4 Ll
TPaX|W dNaNBYT L3I
TREX|W N3 L3l
7I013390 dNBAPRYE L3l
T/eRR0 dNAARRNE 130

asuodsay s3d L3l

1dubIH B RIegeiBuIs 1]
g dnayg 13
ABojodopoyy~dnajg~) 3f

npasyo dnapg13f

TR T e
Jayald asion unsal i3l
Jaygaud BivBup@uan aunsal 1al
Jagag asion aunyal 13l
23aud wNsoUON MIsul 13l
asucdsay Joaed 13l

uoisodwo) JoAe|d13[
IR )

IS |EaL uoneaqueEuIe 13[

Guj|Epop voleIgyeaau eI 13[

Jayald 7o aunsoJuoN UoHEIgIesuET 13[

9[EANEHES dNIMIPEHT 13
SlEansels dNIMIREYT 13(
plEdsels dNaanIayg 13
£12o0slEls gNaMBNI 13
ZIEdNsels gNamdaLI 13(
TIEdNsels dNamaL3 13

b

apodnanmau3 130

£bu

apodnanmay3 130

Zbunliapowdnannoayg 13l

Thunapowdnannaayd 13l

TP dNanRaYE 13l
7paxIW gNaAaNE 130
TPaX|W dNanRan3 13l
ZI023390 dNaAayI 13l
T/eaRa dNaRala 131

ssuodsay s3(@ L3l

H=Zy

-la

— +lo

[Eﬂzﬂﬁq

-

=

Envelope for ggF : category 3

O . TR -
S o o o o o © o
8¢ dddso g

(%11 - {woulspRIIOT FIsPRIA

—0.02

JdYBIHEegR|BUIST 3]
wiagid dnapig 130

ABojodo] oyy~dnapg 130
nppasyo dnajig”Lal
Aouanuniin L3
Joyasd asoN unsal 1al
Jayald BiyBupauan auns3f 13l
Iowald esion dunyal Lal
J3aud Bnso[JuON Msul 13l
asuodsay Joseld 13[
uopisodwo?y Jeael4 130
Aousujaial 13l

1E15]230] Uonesqen RT3
Buljjapop voneigeuaues 130
Jayalg zdg unso|Juoy uoRelq eIl 3
9ledNsHEIS dNaMPaya L3l
SlERsAEls dNaARaya 13l
PIEAISIEIS dNaMdaYS 13[
£1EnsEs dNanaya L3l
ZIEINSAES dNBdEYS 15[

TIEseIs dNanmaaya 13l

[BROR dNaAIEY3 13]
[PROW dNaAIRHT 13(
[RORdNaAIE43T LSl
TOuNEPoN dNaAIRN 13l
Pl dN3AReya LI
2P dNanRayI L3
TPaxl dN=nay 130
ZiopaRy aNanRayd 13l
TiopaRa dNsadaEI L3l

asuodsay sa(g 13l

D. Liu | H2Zy Weekly Meeting

12/25/2024



LL
(@)
(@)
>
| -
@)
(@)
D
'
qv)
&)

-
&)
®
b
-
)

=
-
)
()
| -
-
@)

=
M
£

e
)

LL]

H-=Zy

—

-
=
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Estimation results in each category — ggF

« A quick summary of dominant jet systematic sources
« JET_Flavor_Composition
« JET Flavor Response
« JET _JESUnc VertexingAlg PreRec
« JET JESUnc _Noise PreRec
« JET Pileup OffsetMu
 JET Pileup_RhoTopology
« JET Etalntercalibration NonClosure 0p2_ PreRec
« JET Etalntercalibration _Modelling
« JET Etalntercalibration TotalStat
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Comparision between Run2 and Run3

« Comparison motivation:
* To check the robustness of estimation method

» To findout large deviation and treatment
* Most sensitive categories in Run2

selected events  VBF-topo
> 0.87 VBF*BDT <0.87 * High relative pr
>0.4 pT(y)} » The categories definition in Run2 and Run3
/}‘W have changed a lot
] l %~ lepton flavour - Necessary to find a similar region which is
é N
> 40 GeV th <40 GeV > 40 GeV th <40 GeV Comparable

Yy Y ; l ; l

I | 1l V||V VI |+ Comparison in both categories are performed
\ J
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Comparison between Run2 and Run3

* In order to reach a comparable results, same sources of jet systematic are considered in this
comparison

» Figure 1. Comparing VBF-topo category in Run2 with Category 1+2 in Run3
» Figure 2: Comparing High-pT category in Run2 with Category 4+8 in Run3
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List of different jet systematic sources

 Differences in jet systematic sources are summarized here :

_ Only used in Run 2 Only used in Run 3

JET EffectiveNP_1
JET_EffectiveNP_2
JET EffectiveNP_3
JET EffectiveNP_4
JET_EffectiveNP_5

Systematic JET_EffectiveNP_6

Source
JET_EffectiveNP_7

JET EffectiveNP_8restTerm
JET_Etalntercalibration_NonClosure_highE

JET_Etalntercalibration_NonClosure _negEta

JET_Etalntercalibration_NonClosure_posEta

JET_JER_EffectiveNP_1
JET_JER_EffectiveNP_2
JET _JER_EffectiveNP_3
JET_JER_EffectiveNP_4
JET_JER_EffectiveNP_5

JET_JER_EffectiveNP_6

JET _JER_EffectiveNP_7restTer
m

JET_JvtEfficiency

JET_Pileup_OffsetNPV

JET_EffectiveNP_Detector_1
JET_ EffectiveNP_Detector_2
JET_EffectiveNP_Mixedl
JET_EffectiveNP_Mixed?2
JET_EffectiveNP_Mixed3

JET_EffectiveNP_Modellingl
JET_EffectiveNP_Modelling2
JET_EffectiveNP_Modelling3
JET_EffectiveNP_Modelling4

JET_EffectiveNP_Statisticall

JET_EffectiveNP_Statistical2

« JER systematics are missing in Run3 Ntuple production, please check !

12/25/2024
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JET_EffectiveNP_Statistical3
JET_EffectiveNP_Statistical4
JET_EffectiveNP_Statistical5

JET_ EffectiveNP_Statistical6

JET_Etalntercalibration_NonClo
sure_0p2_PreRec

JET InSitu_NonClosure PreRe
c

JET JERUnNc_Noise RreRec

JET_JESUnc_VertexingAlg_Pre
Rec

JET _JESUnc_Noise PreRec

JET_NNJvtEfficiency

12



Summary and Next todos

Descritpions:
analysis: H to Zgamma
campaigns: mc23a + mc23d
) Summary process: .ggF
category:
Systematics:

JET_BJES_Response:

 Start from ggF sample “

__1down:

JET_EffectiveNP_Detectorl:

—lup:

« Done to prepare the output for the workspace —1down:
« Envelope has been taken ( in between variation and nominal yields ) and assigned as uncertainties
* First jet systematic estimations in 11 categories are derived

« Comparisons between Run2 and Run3 estimation have been performed in VBF-topo and high relative pT
categories, with generally good agreement observed

 Nexttodos

» More samples ( including VBFH, VH, ggZH and etc. ) will be checked in the next week

« Should we use prunning ?
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