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News

e Github organization:
o https:/qithub.com/orgs/Treasure-AmSC
o Paolo/Michael/Kevin/Walter/Viviana are owners so can make any change

e (Google drive:
o https://drive.qooqgle.com/drive/folders/1LMSFQ4kqSuUIrNC1r3ZdTq-9bnn90fY8?usp=sharing

o You can add stuff there
e April 27th in person 3-day workshop at BNL: https.//indico.global/event/16443/

o Agenda is close to final. Take a look

o Main Objectives:
m Whatto add to the ATLAS/CMS Open Data = Beojan is organizing this session, will be great

fo get in advance what is needed
Try to get everyone to use the same code = lots of working time

Publication plan
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https://www.google.com/url?q=https://github.com/orgs/Treasure-AmSC&sa=D&source=editors&ust=1775667708887715&usg=AOvVaw0JUZywJJChsD7o6eZiHHSk
https://www.google.com/url?q=https://drive.google.com/drive/folders/1LMSFQ4kqSuUlrNC1r3ZdTq-9bnn90fY8?usp%3Dsharing&sa=D&source=editors&ust=1775667708887911&usg=AOvVaw3I0YVEWodoH29uG7o9ECpB
https://www.google.com/url?q=https://indico.global/event/16443/&sa=D&source=editors&ust=1775667708887995&usg=AOvVaw12Agw0FYUuv3DNqwMcaHF6

Genesis call for proposal

® Treasure is not applying for a

Phase 2 in this round R
e Plan to participate in different W i
phase 1 and bring everyone back

together for a Phase 2 in
December

Tokenizers
Datasets

External Datasets for comparison

Facebook
e 250PB/y 018: 160 PB
'xj | =
' gram 68PB/yr
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FY26 L d
Develop and define cross-experiment data curation framework and common data model for LHC experiments

Explore lower level data (hits, tracks/clusters) with simulated datasets while negotiating for larger public
release from ATLAS/CMS

Work with AmSC infrastructure teams at different labs to host datasets
Train model using H->ZZ simulation Use open data to rediscover the
Apply existing tokenization schemes on ATLAS open Data at and backgrounds from open data Higgs->ZZ
object level (leptons, jets, met)

Apply existing tokenization schemes on FCC-ee simulation data

Prototype model for jet-tagging at FCC-ee

Collaborate with NP to develop a common data model suitable for heavy ion open data

Identify Belle 2 simulated dataset
for Al model development

Work by all

BNL specific

SLAC specific

LBL specific

Use Belle 2 simulated dataset to study and adapt data framework and tokenization schemes FNAL

specific

Study tokenization schemes for hits for pattern recognition using
simulated datasets from ACTS

Train a prototype model for tracking to test hit tokenization
scheme




I NS SN Legend

Apply existing tokenization schemes to ATLAS jet-tag simulated
data (includes b-tag and top-tag data)

Work by all

Examine more advanced tokenizers, and compare on ATLAS jet-tag simulated
dataset dataset

Identify several open Jet datasets . [
(Jetc:iyss ;spen F:atc) saitable for Al Train transformer jet-tagger, compare performance on tokenized data and vs BNL spec|f|c
model dt;veloprr'nent continuous inputs

Define a common ParticleCloud representation for jet data
and an efficient format to store ParticleCloud obijects.

Develop prototype Particle CloudReader/Loader package and produce our first
collection of curated Jet datasets in ParticleCloud format

Release prototype package that compares multiple tokenizers to S LAC SpeCiﬁC
data in ParticleCloud format to evaluate their relative
performance.

Apply existing tokenization scheme(s) to CMS Jet dataset

Provide first example of hierarchical
dataset from simulation (COLLIDE-2V)
Extend tokenization of CMS open data to more objects (leptons,
photons, taus, ...)

LBL specific

FNAL
specific

Examine more advanced tokenizers, and compare on CMS jet-tag simulated dataset dataset

Train transformer jet-tagger, compare performance on tokenized data and vs
continuous inputs

Develop a plan to include Tevatron datasets




BNL Plan for Higgs Physics in ATLAS

Task 1 Task 2 Task 3
H— ZZ— 4f H — yy or H->bb Anomaly Detection
Train classifier to separate Apply same pre-trained FM Use FM representations for
Higgs signal from background. with new classification head. unsupervised anomaly search and
Direct comparison: standard Demonstrate transfer learning test if we would have discovered
classifier vs foundation model. across Higgs decay channels. the Higgs .
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Data Pipeline

ROOT HS Parquet

(PHYSLITE) (flat arrays) (tokenized) Uelallve

Physics objects extracted (PCDF-aligned):

Taus

Electrons

Muons

Photons

Jets

Tracks

MET 3 features met, phi, sumet
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== Disc. 100
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Tokenization Comparison

Normalized

Continuous Raw features — linear projection into

] Electrons | transformer.
] Input: HS direct . .
] No information loss.
1 Muons
P00 125I B I50| B .75I ‘ 100 125 150 =1475 2(I)(IJI
P B Photons Discrete Quantile binning into N bins per feature.
Electron pr _ Simple and fast, but lossy at bin boundaries.
A N A AL AN SR Jets Input: Parquet
_ Tracks
: Learned codebook per object type (6 separate
. 1 MET VQ-VAE vQ-vAEs).
'§ ] Input: Parquet INnspired by OmniJet-alpha (arXiv:2412.10504).
e 2'2; Very first try, trained on data and MC (HZZ and ZZ continuoum)
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Task: H > ZZ — 48

Rediscover the Higgs boson in the 4-lepton channel using ATLAS 2015-2016 open data.

Train Accuracy

Direct CIaSSifier 0-83 '_l T T T T | T T T T | T T T T | T T T T | T T T T | T T T T |
E = continuous
Train transformer from scratch on 0.82 — discrete
labelled signal vs background : RS
0.81
Signal: H>ZZ—4€ MC - :
Background: ZZ continuum, Z+jets, etc. i -
O -
. © 0.79F
Baseline performance 3 -
O =
< 0.78:
0.77 F
0.76 |
0.75F
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Epoch
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BNL status

 ATLAS— Punit Sharma
* working on Tracking with ML and using ACTS simulated datasets to see if it can be included with

FMA4NPP
» Belle 2 — Riccardo

« FCC-ee Andrea
* working on tokenizing a simulated jet dataset

Token usage histogram
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