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ATLAS Open and Preserved Data YATLAS

e RAW data and software will be preserved; RAW data will not be made public;
software is all public (nothing new at Level 4)

e (Good advances on other areas of open data and data / analysis preservation

e Managed to maintain a high level of commitment to open data despite the huge
number of publications in the last year

Preservation Model Use case
1. Provide additional documentation

Publication-related information search

2. Preserve the data in a simplified format | Outreach, simple training analyses

3. Preserve the analysis level software Full scientific analysis based on existing
and data format reconstruction

4. Preserve the reconstruction and
simulation software and basic level data

Full potential of the experimental data
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Data / Analysis Preservation (External

For ~all analyses we provide Plot records and HepData
In many cases the HepData are sufficient to create a simplified analysis externally
For long-lived particle searches (and some more complex ‘standard’ searches) we

@)
@)

provide instructions for use of reinterpretation material, since this is not trivial

(Full list of ATLAS papers, LisYRSS from CDS)

Showing 21 to 30 of 207 entries

Papers and publications of ATLAS physics and performance results 207 cocumerts (Publishac: 204 - Accspted: 2 - Submitct 1 )

i e @

Overall search (incl. keywords - click here for full list)

Short Title 4 4 Date $ s ¢
search | search search [ searcn searct searc
Documents | 2301.10731 |
- : Phys. Lett. B 842 - : s
i ’ R 1
H(125)—invisible combination HIGG (2023) 137963 2023-01-25 13 139 fb’ ::as::s
Documents | 2211.08028 |
Search for gluinos in multi-b final states susy Ll 2022-11-15 13 139 17! Inspire
(2023) te1 HepData |
o Phve . 83 Documents | 2211.05426 |
WIMP DM with heavy flavours combination susy e 2022-11-10 13 139 ! Inspire
(2023) 503 HepData | *
Documents | 2209.13935 |
Search for electroweak SUSY in events with 2 leptons and no jets susy JHEP 06 (2023) 031 2022-09-28 13 130 ! Inspire
HepData | *
Documents | 2209.01029 |
- Phys. Rev. D 108
-1 -1
Non-pointing photons susy EATED 2022-09-02 13 139 fo Inspire
Intermal
Documents | 2206.15231 |
Unfolding of WW from 2L0J SUSY EWK search susy ey LR 2022-06-30 13 139 17! Inspire
(2023) 718 Heoata) 1
Documents | 2206.08012 |
Search for new phenomena in final states with photons, jets and missing transverse momentum susy JHEP 07 (2023) 021 2022-06-13 13 139 fb™" Inspire
HepData | *
Documents | 220508013 |
Search for charged long-lived particles in final states with high pixel ionization loss susy JHEP 06 (2023) 158 2022-05-12 13 130! Inspire
HepData | *
Documents | 2204.13072 |
Search for SUSY in events with 2 leptons, jets and MET susy ECfEie G 2020-04-27 13 139 fo"! Inspire
(2029)515 HepData |
Documents | 2201.02472 |
' ) Eur. Phys. J. C 82 - =
Y - - I
Disappearing track SuUS' (2022) 606 2022-01-07 13 139 fb’ ‘:es::e
Show (FTDMEY enties Previous 1 2 |3 | 4 5 21 Next
viou
)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-05
https://www.hepdata.net/record/ins2758009

YATLAS

Data / Analysis Preservation (External)

e [or ~all analyses we provide Plot records and HepData
o In many cases the HepData are sufficient to create a simplified analysis externally
o Forlong-lived particle searches (and some more complex ‘standard’ searches) we
provide instructions for use of reinterpretation material, since this is not trivial
e [or Standard Model measurements we also provide Rivet routines
e For many searches we provide ‘Simple Analysis’ routines
o Easily converted to your favorite standard

Rivet analysis coverage

Breakdown by identified experiment (in development):

Rivet analyses exist for 1838/6446 papers = 29%. 261 priority analyses required.
Total number of Inspire papers scanned = 10889, at 2024-08-08

Key ALICE ATLAS CMs LHCb F|

Rivet wanted

(total): 380 477 562 205 1

Rivet REALLY

e 54 62 98 15 0
. o 44/424 = 212/689 = 135/697 = 71/276 = 1

Rivet provided: 10% 31% 19% 26% 3
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-05
https://www.hepdata.net/record/ins2758009
https://simpleanalysis.docs.cern.ch
https://rivet.hepforge.org/rivet-coverage
https://rivet.hepforge.org/rivet-coverage
https://simpleanalysis.docs.cern.ch
https://simpleanalysis.docs.cern.ch
https://simpleanalysis.docs.cern.ch/analyses/
https://simpleanalysis.docs.cern.ch/analyses/

Data / Analysis Preservation (Internal) Y ATLAS

EXPERIMENT

e Internally, we try to do a bit more for data preservation
e Saving searches using BEANA and RECAST for later re-use in model scans

e Successful but heavy — often hard to finish this work with the paper

Model generation 600 ATLAS EWKino scan, /s =13 TeV,140fb~"
"""""""""" ]
400 EEE Considered bino-like LSP models
m(Higgs -
Fevatices 2150 After ATLAS Run 2 -
200 —_
®» 0
K0 LSP & Yes \m(h()_;)lﬂ;l_s q:,v Calculate % 600 I e B B L s e s B s s B
Successful m(Fy")>LEP limit cross-secti ] - —
generation? @r < 012) with PrOSPINO e 400 EEE Considered wino-like LSP models
5 o - After ATLAS Run 2 1
5 200 —
Ne) [ -
m(g;) < 1200 GeV g 0
and T(¥f. 73) > 0 =z
and oewk > 0.07 fb 600 ———m———m4————r—m-p————
400 :_ Il Considered higgsino-like LSP models _:
- After ATLAS Run 2 =
Yes 200 C .
Particle-level evaluation C -
Shis g Patch signal yields ob P . ., .

at particle-level ,
0.001 < CLEX-best < ¢ RAIUC EL2VS into preserved
a0 i likelihoods & calculate

0 200 400 600 800 1000
m(x3) [GeV]

Frac. excl
o —
[ 11

Detector-level evaluation

AtLFastIl simulation RECAST
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https://ep-news.web.cern.ch/content/extending-atlas-physics-reach-analysis-reuse-technology
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/

Open Data for Research YATLAS

e New for us this year!
e ATLAS Schedule (to be updated when the HL-LHC shift is finalized...):

25% of Run 2 50% of Run 2
2021 2022 2023 2024 2025 2026 2027 2028 2029

J[FIMAM 3 [3]A[S[O[N]D| 3[FIMAIM]3[ 3 [A[S[OIN[D 3 FM[AIM 3] 3 [A]S[O]N]D{ 3 [FIMAM] 3 [3]A[S[O[N]D| 3 [FIM/AIM] 3 [ 3 [A[S[O]N[D{ 3] FMIAIM 3] 3 [ATSO]NID| 3 [FIMAMI 3 [ 3] A[S[ON[D 3 [FIMIAIM]3 [ 3 [A]S[O]ND{ 3 [ F[MIAIM 3] 3 [AJS[O[N]D)

Run 3 l Long Shutdown 3 (LS3)J

| IR |
$25% of Run 3 $50% of Run3  [125% of Run 4
2030 2031 2032 2033 2034 2035 2036 2037 2038

J[FIMAMJ|J|AIS|OINIDyJ|FIMAM J|]|A|SIO|NID}J [FIMAIM ] |J|A[S|OIN|D| ] |FIMIAM[]|J [AISIO|N|D{ J |[FIMAM ] [ J|A[S|O|N|D{ J [FMIAIM[J | J |AIS|ONIDy J | FIMIAIM ] | |A|SO|ND} J [FIMAIM| ] | |AIS|O[NID{ J | FIMIA|M| ]| J |A|SIO|NIDY

Run 4 | LS4 Run 5

@50% of Run 4

2039 2040 2041

J[FIMAM3[3]ATS[OIN[D] 3[FIMAMI3[3]A[SOIN[D{ I [FIMA

=<
[
o
>
n
[e]
2
[w]

Shutdown/Technical stop
Protons physics

LS5 Run 6 Tons (tbc after LS4)
Commissioning with beam
Hardware commissioning

Last update: June 24

“... and no more than 20% of the data
available to the collaboration...”
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What did we Release? PATLAS

EXPERIMENT
ATLAS DAOD_PHYSLITE format Run 2 2016 proton-proton collision data

ATLAS DROD, RENSLITE format Rurt 2 2016/aroton-proton e 2015+2016 Run 2 pp collision data
gi(t)eljgr_ ;\L‘TgL;)g;EK‘%J:Tri%r'L(:gi‘g-Eg\%j\:ADAoD_PHYSL'TEformat Run 2 2016 proton-proton collision data. CERN Open Data Portal. ©) 45 TB Of data, 63 kB/ event, 71 B events,
Dataset characteristics 55k files in ~300 runs
o 20 TB of MC, ~10 kB/event, 2B events,
16k files in ~300 MC datasets
e Explanation of our nomenclature
e Giant tables of metadata
o Cross sections, k-factors, filters /
efficiencies, processes, how to combine

Page generated from sample: mc20_13TeV.410471.PhPy8EG_A14_ttbar_hdamp258p75_allhad.deriv.DAOD_PHYSLITE.e6337_s3681_r13167_p5631

samples, configurations, ...

AnalysisElectrons = AnalysisJets ~AnalysisLargeRJets = AnalysisMuons = AnalysisPhotons = AnalysisTauJets =~ AnalysisTrigMatch

AntiKt10TruthSoftDropBetal00Zcut10Jets = AntiKt4TruthDressedWZJets = BTagging_Antil C i ackParticle: . | | |Y§ ;I_l | | (l {OO | _based) forl I Iat
egammaClusters  Eventinfo TrackParticles GSFCx i tic

ices = GSFTrackParticles HardScatterParticles

HardScatterVertices InDetTrackParticles Kt4EMPFlowEventShape MET_Core_AnalysisMET MET_Truth MuonSpectrometerTrackParticles

Already columnar — Uproot friendl
PrimaryVertices TauTracks TruthBoson TruthBosonsWithDecayParticles TruthBosonsWithDecayVertices = TruthBottom = TruthElectrons r y U n r pr rI n y

TruthEvents = TruthForwardProtons = TruthMuons = TruthNeutrinos = TruthPhotons = TruthPrimaryVertices = TruthTaus TruthTop

o Used for our own papers too

T 7 lpeseription | i :
o CE— e Pre-calibrated (first for ATLAS)

Ambiguity (almost surely electron 0 or photon 7/6 (>=

o Just draw a plot!
author vector<unsigned short>

Electron, Photon, Ambiguous, Forward Electron
caloClusterLinks ink<D:

\OD::CaloClu -> Cluster

.
e [Extensive effort to document usage
charge vectorsfloat> Electron charge from best track match (+/- 1)
DFCommonElectronsECIDS vector<char> Charge selection (to reject wrong charge assignment)
DFCommonElectronsECIDSResult vector<double> BDT (Boosted Decision Tree) score for the charge . S u p e r u sefu I fo r u s a s we I I '
selection =
DFCommonElectronsLHLoose vector<char> Likelihood identification decision
DFCommonElectronsLHLooseBL vector<char>

Likelihood identification decision
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https://opendata.atlas.cern/docs/data/for_research/data_access#file-naming-convention
https://opendata.atlas.cern/docs/data/for_research/metadata
https://atlas.cern/Updates/Physics-Briefing/ZZ-PHYSLITE
http://opendata.atlas.cern
https://opendata.cern.ch/record/80001
https://opendata.cern.ch/record/80001
https://atlas-physlite-content-opendata.web.cern.ch
https://atlas-physlite-content-opendata.web.cern.ch

Documentation! VAT AS

e \We've constructed “paths” through the Open Data for different kinds of users

» # Quick start » @ Deep Dive

The quickest way to start learning with ATLAS Open Data. For extended use. Let's dive into what ATLAS has to offer!
» & Researchers Toolkit * ul Online Data Analyser

Detailed information and resources for researchers Explore ATLAS Open Data at a glance!
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https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/category/get-started

Documentation! VAT AS

e \We've constructed “paths” through the Open Data for different kinds of users
e The eventual goal is to have a web of paths that satisfy many users and interests
o Independent modules for specific learning objectives (hours — months)

o Chains for folks that want to go ‘end to end’
o Connections for folks who want to go ‘one step deeper’

“Simple” Ntuple Open Data for
Maker Education & Outreach

Full ATLAS Analysis Intermediate Formats

Statistics

Machine Learning

Event Displays

Open Data for Research
+ Metadata

Higgs Discovery

Tutorial like ours (- —
1 A\
\[ SM Analysis }
1 A\
fr A
“ BSM Analysis ]
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Documentation: The Really Hard Part YATLAS

Setting Uncertainties

One of the most important parts of any data analysis is the inclusion of proper uncertainties. Uncertanties help quantify the

reliability and precision of a conclusion obtained from data.

When comparing detector data to simulations, you can see a difference that might seem significant. However, whether that
difference is interesting or important requires understanding uncertainties. Agreement within uncertainties implies that the
observed and predicted values are consistent. If a number is measured to be 1000 and it was predicted to be 2000+1000,

then the measu

rement and prediction agree. Despite the measurement appearing far from the prediction, the large

uncertainty range indicates that the prediction is not very precise, allowing for agreement.

Similarly, it is important not misinterpret agreement that is better than the uncertainty suggests. If a number is measured to be
1000 and the prediction was 10004500, that does not mean that the true value will be 1000. A more precise model might give
a prediction of 6004100, which would be in consistent with the original prediction, but would no longer agree with the
measurement.

A key part of scientific training is understanding when a difference between a prediction and an observation is
significant, and that comes down to understanding uncertainties.

meaningful and

Why Consider Uncertainties?
In ATLAS analyses we consider uncertainties for several reasons:
1. Accurate Parameter Estimation: To get reliable estimates of the parameters of interest (POls), such as the Higgs boson

couplings or the top quark mass, we need to account for all sources of uncertainty. Ignoring systematic uncertainties can
lead to biased estimates and incorrect conclusions.

N

Robust Hypothesis Testing: In testing theoretical models against experimental data, systematic uncertainties ensure
that discrepancies between the observed data and theoretical predictions are not mistakenly attributed to new physics or
phenomena, instead that they are correctly identified as derived from known uncertainties in the experimental or
theoretical setup.

The hardest part of an analysis is understanding
and calculating systematic uncertainties
Explaining how to do this in an approachable way
is extraordinarily difficult and important

Evergreen documentation of concepts
o Useful for our students as well!
o Can be integrated into our tutorials
Technical documentation for code
o Momentarily matches internal documentation until
we move on (except CERN-specifics, Grid use...)
o Needs to be fool proof to avoid science problems
o Good examples are a huge help here
Related documentation we haven’t written yet:

what you cannot do
o Things our systematics don’t cover
o Things our datasets / simplification don’t permit
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https://opendata.atlas.cern/docs/documentation/systematics
https://opendata.atlas.cern/docs/documentation/systematics
https://en.wikipedia.org/wiki/Here_be_dragons

Open Data Feedback VATLAS

July 1, Open Data for Research was released
o ATLAS news article; EP_news article

People did find it, even outside the CERN Community

Bulking up documentation (incl. available resources)

Not a lot of feedback from large-scale users yet; good
discussion of KPI monitoring in the CERN ODWG

o We have citations and data access monitoring
o  Working on many other KPIs (see also the OSPF)

Considering a workshop a la CMS in 2025

Heavy lon open data (next) in production / validation
o Hope to get this release out before the end of the year
o Also matching pp/HI Education and Outreach open data

» 47 Quick start *» & Deep Dive

The quickest way to start learning with ATLAS Open Data. For extended use. Let's dive into what ATLAS has to offer!
*» & Researchers Toolkit * 1l Online Data Analyser

Detailed information and resources for researchers Explore ATLAS Open Data at a glance!

@

Legal-Bar-3719
ATLAS open data Higgs to ZZ Binder

Jupyter Notebooks

Uproot

Higgs to ZZ

This notebook uses ATLAS Open Data to show you the steps to rediscover the Higgs boson yourself! You will discover the
Higgs boson decaying into a pair of Z bosons, which are in turn decaying into a lepton-antilepton pair each.

Physics: .

Coding: . ..

Time: 3¢ 3¢

§ launch 'binder

Higgs to ZZ with Boosted Decision Tree

This notebook uses ATLAS Open Data to show you the steps to apply a Machine Learning approach to discover the Higgs
boson yourself! You will discover the Higgs boson decaying into a pair of Z bosons, which are in turn decaying into a lepton-
antilepton pair each, and you will learn how to use a boosted decision tree (BDT) like a professional data analist in Physics!
Physics: .

Coding: 3¢ 3¢ 3

Time: .0

® launch |binder:
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https://opendata.cern.ch/record/80020
https://atlas.cern/Updates/News/Open-Data-Research
https://ep-news.web.cern.ch/content/atlas-releases-2015-and-2016-proton-proton-datasets-public-research-use
https://opendata.atlas.cern/docs/tutresearch/contributions
https://indico.cern.ch/event/1457433/contributions/6135761/attachments/2928285/5143898/PHYSLITE_AGS_ATLAS_TALK.pdf
https://indico.cern.ch/event/1437492/
https://opendata.cern.ch/record/80030
https://indico.cern.ch/event/1459291/contributions/6144247/attachments/2938138/5161148/20241001_OSPF_News.pdf
https://indico.cern.ch/event/1387505/
https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/category/get-started

Other Open Data and Notes YATLAS

e Several bespoke Open Data (mostly MC) sets in the last ~year
o ATLAS Top Tagging Open Data Set with Systematic Uncertainties

m  Upgrade of the ATLAS Top Tagging Open Data Set
m A publicly available data set for the development of Machine Learning (ML) based boosted
top tagging algorithms, this time including systematic uncertainties
o WH1Ibb SUSY search datasets

m BDT training datasets
o Omnifold 24-dimensional Z+jets datasets
m  Unfolded measurement data, useable for reinterpretations
e [hese often accompany notes, papers, or other studies, and come when the
teams are ready
o Generally pretty good engagement experience, though not as much ‘true’
non-ATLAS usage as we might wish for
e Ongoing discussion re: Open Data as the support mechanism for legacy data
o Thatis, do we try to continue to support simulation and reconstruction of our Run 1
RAW data forever? Or do we “just” keep the Open Data and that’s that?
e There'll be a talk at CHEP describing some of this in more detail
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https://opendata.cern.ch/record/80030
https://opendata.cern.ch/record/15013
https://opendata.cern.ch/record/28100
https://zenodo.org/records/11507450
https://indico.cern.ch/event/1338689/timetable/?view=standard#71-the-first-release-of-atlas

ATLAS Open Data

High Energy Physics data for everyone. %
For Education For Research

To provide data and tools to high school, undergraduate and graduate students, as To provide researchers with high-quality data recorded by the ATLAS detector,
well as teachers and lecturers, to help educate them and exercise in physics enabling them to conduct state of the art analyses in particle physics.
analysis techniques used in experimental particle physics.

| omew
Thank you! Dar! A
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