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ATLAS BY THE NUMBERS

In FY25 served 400+ unique users
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Argonne National Laboratory
is a DOE/SC/NP national
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forefront nuclear physics
research, national security
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the origin of chemical
elements.
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ATLAS AI/ML EFFORTS FOR ACCEL OPERATIONS

First project (finished) Consolidated project

- PIB. Mustapha * Pls: B. Mustapha,
C. Hoffman, D. Santiago
« DOE Funds LAB-20-2261

2020] « DOE Funds DE-FOA- Final phase:
YD | A0 Deploy practical
* Successful proof of concept « 3 sub-projects: AI/ML applications
« Postdoc  Main accelerator

to increase

* RAISOR (rad. beams)
« CARIBU/nuCARIBU

Jose Martinez-Marin

operational

(rad. beamS) effICIency

* PDs and students
* Adwaith Ravichandran
« Sergio Lopez-Caceres
* Anthony Tran, et al.
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FACILITY MAP OF AI/ML APPLICATIONS"
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Al/ML TOOL DEPLOYED FOR NUCARIBU

Used online during nuCARIBU commissioning operations in 2025

* Task
e Extract and transport radioactive beam (1OOZr) Real-time automated tuning of nuCARIBU beam - Julf2025
from source to charge breeder 0
* Perform online optimization of 100+ beam line
elements divided in sections of 5-10 elements 081
* Transport efficiency 20l
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OUR APPROACH

The biggest obstacle is infrastructure (controls / networking)
Outside ATLAS network

Inside ATLAS network

Control/monitor
(accelerator equipment)
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- Badger interface
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- AWACS get/post
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CONCLUSION

Suggestions on using BO for facility ops

It can help with automation of time-consuming tasks that are
difficult / costly to simulate / calculate but have well-defined
controls and observables

Think of non-human errors your Al app can make and limit them

Use the data / knowledge you already have

The codes are there but you'll likely need to work on your
infrastructure
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Arggmn‘\emmv ‘ Accelerator System



ACKNOWLEDGMENTS

Brahim Mustapha

Calem Hoffman

Adwaith Ravichandran (PD)
Sergio Lopez-Caceres (PD)
Khushi Bhatt (PD)

Anthony Tran (student)
ATLAS operators

ATLAS controls group

FUNDS

DOE LAB-20-2261 [2020]
DOE DE-FOA-0002875 [2023]

THANK YOU FOR
YOUR ATTENTION

FEEL FREE TO REACH OUT IF
YOU HAVE QUESTIONS
DASAGO@ANL.GOV

Argon ne ° Argonne Tandem Linac
NATIONAL LABORATO

earory | Accelerator System


mailto:dasago@anl.gov

BACKUP SLIDES

S. DEPARTMENT  Argonne National Laboratory is a B
| us N U.S. Department of Energy laboratory Ar O n n e ° Argonne Tandem LI nac
/4 of ENERGY  managed by UChicago Argonne, LLC.

NATIONAL LABORATORY Accelerator SyStem




OPERATOR Al INTERFACE

Dashboard

D Get/Read Settings @D set/vary Settings @D Get/Read BPMs @D Get/Read FCPs
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PRACTICAL APPLICATIONS OF Al

Established in consultation with accelerator operators

Automate tuning following a Simultaneously tune beamline
large beam intensity increment §| elements for transmission and

beam shape

Automate tuning following a Assist with tune of radioactive

large energy change (across beams (nuCARIBU, RAISOR)
cryostats)
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IN THE NEWS

DOE Office of Science Research News Update

FEATURE STORY | ARGONNE NATIONAL LABORATORY US Department of Energy Office of Science sent this bulletin at 05/27/2025 10:25 AM EDT

View as a webpage / Share

The next frontier in nuclear physics e 05, DEPARTMENT | Offfce of ———

How Al is supporting operations and revolutionizing research at ATLAS of ENERGY  science NEWS UPDATE

27 May 2025

News Media Contacts Experts Guide Press Releases Feature Stories In the News Soc The Next Frontier in Nuclear Physics

BY AMBER ROSE | MAY 8, 2025

Recent advancements at the ATLAS user facility are enhancing operations and
efficiency to help unlock new insights into the universe’s fundamental forces.

In the quest to solve fundamental mysteries
about the universe, nuclear physics stands at
the forefront, probing the very building blocks
of matter and the forces that govern their
interactions. At the U.S. Department of
Energy’s (DOE) Argonne National Laboratory, a
prominent fixture in this exploration is

the Argonne Tandem Linac Accelerator
System (ATLAS), a DOE Office of Science user

Nuclear physics examines the very building blocks of the matter that makes up everything we can detect. It also studies
the fundamental forces of physics. Researchers investigate which forces bind protons and neutrons together in atoms,
how these interactions result in elements, and what rare nuclei can show us about the origin of matter. Researchers at
DOE'’s Argonne National Laboratory use the Argonne Tandem Linac Accelerator System (ATLAS), a DOE Office of Science
user facility, to explore these issues. The team of researchers is exploring new ways to make ATLAS ever more effective,
from using Al to creating a “digital twin" where scientists can test beam settings in a virtual space.
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PRACTICAL APPLICATIONS OF Al

Established in consultation with accelerator operators

Automate tuning following a Simultaneously tune beamline
large beam intensity increment § elements for transmission and
beam shape

Automate tuning following a Assist with tune of radioactive
large energy change (across beams (nuCARIBU, RAISOR)
cryostats)
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PRACTICAL APPLICATIONS OF Al ‘.
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SELECTED RESULTS - REAL BENEFITS

Simultaneous transmission + beam shape optimization

Final configuration
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