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• PI B. Mustapha

• DOE Funds LAB-20-2261 
[2020]

• Successful proof of concept

• Postdoc

• Jose Martinez-Marin

• PIs: B. Mustapha,
C. Hoffman, D. Santiago

• DOE Funds DE-FOA-
0002875 [2023]

• 3 sub-projects:

• Main accelerator
• RAISOR (rad. beams)
• CARIBU/nuCARIBU 

(rad. beams)

• PDs and students

• Adwaith Ravichandran
• Sergio Lopez-Caceres
• Anthony Tran, et al.

First project (finished) Consolidated project

ATLAS AI/ML EFFORTS FOR ACCEL OPERATIONS
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Final phase:

Deploy practical 

AI/ML applications 

to increase 

operational 
efficiency



FACILITY MAP OF AI/ML APPLICATIONS
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AI/ML TOOL DEPLOYED FOR NUCARIBU
Used online during nuCARIBU commissioning operations in 2025

• Task

• Extract and transport radioactive beam (100Zr) 

from source to charge breeder

• Perform online optimization of 100+ beam line 

elements divided in sections of 5-10 elements

• Transport efficiency

• ~35% from source to charge breeder

• In some sections demonstrated significant 

improvements in transport efficiency 

compared to initial tune performed by human 

experts 

• Optimization time

• 5-10 minutes per section (21 sections)

• ~3 hours from source to charge breeder



OUR APPROACH
The biggest obstacle is infrastructure (controls / networking)

Inside ATLAS networkOutside ATLAS network
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OUR APPROACH
The biggest obstacle is infrastructure (controls / networking)

Inside ATLAS networkOutside ATLAS network

ATLAS Controls 

Group developed and 
maintain AWACS
(inspired by efforts of 

J. Martinez-Marin and 
B. Mustapha)
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OUR APPROACH
The biggest obstacle is infrastructure (controls / networking)

Inside ATLAS networkOutside ATLAS network

Argonne's IT staff (D. 

Potterveld) created 
secure login server

References
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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 AI 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

 CONCLUSION
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OPERATOR AI INTERFACE
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Topic C



PRACTICAL APPLICATIONS OF AI
Established in consultation with accelerator operators

Automate tuning following a

large beam intensity increment

Simultaneously tune beamline 

elements for transmission and 

beam shape

Automate tuning following a

large energy change (across 

cryostats) 

Assist with tune of radioactive 

beams (nuCARIBU, RAISOR)
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PRACTICAL APPLICATIONS OF AI
Established in consultation with accelerator operators

Automate tuning following a

large beam intensity increment

Simultaneously tune beamline 

elements for transmission and 

beam shape

Automate tuning following a

large energy change (across 

cryostats) 

Assist with tune of radioactive 

beams (nuCARIBU, RAISOR)
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PRACTICAL APPLICATIONS OF AI

Task

Maximize beam 

transmission while 

keeping a narrow 

beam spot

Initial conditions

During the startup of an

experiment, beam is 

observed in last Faraday 

cup but it is not optimized
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Topic C

Number of beamline elements: 14

Number of dimensions (controls): 28



SELECTED RESULTS - REAL BENEFITS
Simultaneous transmission + beam shape optimization
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Final configuration

Topic C

Optimization time: ~7 minutes



20




	Slide 1: Recent deployment of AI/ML tools for (radioactive) beam optimization at ATLAS
	Slide 2: Atlas by the numbers
	Slide 3: Atlas by the numbers
	Slide 4: Atlas AI/ml efforts for accel operations
	Slide 5: Facility map of AI/ML applications
	Slide 6: AI/ML tool deployed for nuCARIBU
	Slide 7: Our approach
	Slide 8: Our approach
	Slide 9: Our approach
	Slide 10:   Conclusion
	Slide 11: 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] 
	Slide 12: Backup slides
	Slide 13: Operator AI interface
	Slide 14: practical applications of ai
	Slide 15: List of publications
	Slide 16: in the news
	Slide 17: practical applications of ai
	Slide 18: Practical APPLICATIONs of AI
	Slide 19: SELECTED Results - real benefits 
	Slide 20
	Slide 21

