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Disclaimer !!

Objective of this talk is to provoke and facilitate conversation, its
not meant to be prescriptive




2012, Higgs discovery announcement

Events/2.5 GeV

Vs=7TeV,L=23f", (s=8TeV,L=116f"

2019 - Re-discovering the Higgs boson in the Cloud

- rediscovery of the H = ZZ = 4 leptons channel
@2019 CHEP plenary and @Kubecon2019
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Hay Al, find me HH— bb'bb ™ from full ATLAS Run2 and Run3 data set along with relevant MC samples with bb™ triggers, use GridPP hosted
latest baseline open model with WLCG agent spanning Rucio and gridpp MCPs, for authentication, use my grid token forauthentication, all
the code and scritpts you generate, push it to my gitlab HH project and write all the output files to my grid-site-storage, don't worry about

background in the first round, just filter out all the events from the data with possible signals
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Building an Al-native Research Ecosystem
for Experimental Particle Physics:
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February 20, 2026 - Version 1.00

Abstract: Experimental particle physics seeks to understand the universe by probing its
fundamental particles and forces and exploring how they govern the large-scale processes that
shape cosmic evolution. This whitepaper presents a vision for how Artificial Intelligence (AI) can
accelerate discovery in this field. We outline grand challenges that must be addressed to enable
transformative breakthroughs and describe how current and planned experimental facilities can
implement this vision to advance our understanding of the vast and complex physical world from
the smallest to the largest scales. We show how facilities currently under construction, such as the
HL-LHC, DUNE and soon EIC, can both benefit from and serve as proving grounds for this
vision, while also enabling a longer-term goal for how future experiments— like FCC-ee at CERN,
IceCube-Gen2, a Muon Collider in the U.S., and smaller to mid-scale projects—can be fully
Al-native. We describe how a truly national-scale collaboration, jointly managed across large
funding partners, and involving both DOE laboratories and universities, can make this happen.

Audience: The goal of this whitepaper is to highlight the emerging opportunities and existing
gaps for the broader particle physics community, to inform funding agencies in the event new
resources become available, and to highlight to policymakers the innovative contributions that
experimental particle physics can bring to the field. This document is not intended as a
comprehensive proposal for all necessary activities, nor as an exhaustive review of ongoing R&D.
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AI-NATIVE RESEARCH ECOSYSTEM - PARTICLE PHYSICS
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GC 1: ACCELERATED GC 2: INTELLIGENT SENSING
EXPERIMENT DESIGN AND INSTRUMENTATION Overview
, ) \ ) Timetable
Differentiable Simulations, . .
Active Learning, Co-optimize Venue Blueprint Workshop: Towards a National-Scale Al
Deteciors; TrHogers: Ragistation Collaboration in HEP
Beams and Costs
On-detector Inference, Participants
Physics-Aware Compression, A recent community whitepaper, “Building an Al-native Research Ecosystem for Experimental Particle
Capture Rare Signals Physics: A Community Vision”, outlines how Al could accelerate discovery in the field and identifies four
Grand Challenges that must be addressed to enable transformative progress. This blueprint workshop is
intended to bring together the U.S. particle and nuclear physics community to discuss how a
coordinated, national-scale collaboration might realize that vision
AI-NATIVE
EXPERIMENTAL A central focus of the workshop will be discussions on how such a national-scale collaboration could be
LIFECYCLE effectively bootstrapped and organized, as well as identifying priorities over the near and medium term
Such a collaboration, including both universities and DOE laboratories, has a number of potential
benefits and opportunities, including
Agent-Orchestrated
Systems, Fast Al Simulation, « a forum for developing a shared roadmap toward an Al-native research ecosystem
Foundation Models, « a platform for enabling larger-scale efforts while integrating expertise and resources from across
Uncertainty-Aware Inference the community
Al-Driven Monitoring, Diagnosis, « clear pathways to scale and transition promising R&D activities towards deployment within
Operational Decision Support, experiments
Reduce Downtime & Calibration « a structure to develop and provide the services needed for the experiments to fully leverage
evolving national infrastructure (e.g., AmSC, NAIRR) and large-scale data resources
« ameans for fostering both collaboration and healthy competition through the development of
GC 4: FROM DATA GC 3: AUTONOMOUS shared benchmarks and the development and curation of the supporting datasets

TO DISCOVERY EXPERIMENTS

accessible entry points for individual university groups to engage and contribute

a coherent framework for cross-experiment activities, enabling solutions with impact to deliver
benefit to multiple experiments

a clear structure for US engagement with international efforts, including those at CERN, and other
national and regional collaborations

a community structure for engagement with industry
a structure for large scale workforce development activities leveraging both lab and university
expertise
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https://indico.flatironinstitute.org/event/4120/

Hay Al, find me HH— bb'bb~ from full ATLAS Run2 and Run3 data set along with relevant MC samples with bb™triggers, use GridPP hosted
latest baseline open model with WLCG agent spanning Rucio and gridpp MCPs, for authentication, use my grid token forauthentication, all
the code and scritpts you generate, push it to my gitlab HH project and write all the output files to my grid-site-storage, don't worry about
background in the first round, just filter out all the events from the data with possible signals

+ O localv (D Agentv Autov~ {8

Thank you

IT1S.INEVITABLE

Questions ?
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