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O U T L I N E

AT-TPC

Research Highlights  
 - low-energy uses underrepresented in this meeting  
Looking forward 
 - promising research avenues 
 - research needs in our field 
Enabling advancement 
 - educational efforts 
 - interdisciplinary collaboration



H I G H L I G H T S





Active learning: 

Generate first subset of training 
data 

Train model  

Identify new training examples 

Repeat
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M L  I N  L O W - E N E R G Y  E X P E R I M E N T S



L O O K I N G  F O R W A R D :  

-  N U C L E A R  D ATA  
-  U N C E R TA I N T Y  Q U A N T I F I C AT I O N  
-  U N I Q U E LY  S T R U C T U R E D  D ATA  
-  R E A LT I M E  S Y S T E M S  



I M PA C T  O F  A I  F O R  N U C L E A R  S C I E N C E

AT-TPC

A C C E L E R AT I O N  O F  S C I E N T I F I C  
D I S C O V E RY

M O R E  H I G H - Q U A L I T Y  D ATA I M P R O V E D  B E A M  Q U A L I T Y

I N C R E A S E D  B E A M T I M E  /  M O R E  
E X P E R I M E N T S

D ATA  S TA N D A R D S

W O R K F O R C E  D E V E L O P M E N T

R E P R O D U C I B I L I T Y

I A E A  T E C H N I C A L  M E E T I N G  O N  A I  



C R O S S - C U T T I N G  N E E D S

AT-TPC

Nuclear Science Drivers 
• Realtime systems 
• Uncertainty quantification in AI 

Education Efforts 
• AI focused summer schools  
    and workshops 

Interdisciplinary collaboration and funding  
• Interdisciplinary positions 
• Research and development 
• Production and deployment 

I A E A  T E C H N I C A L  M E E T I N G  O N  A I  





N U C L E A R  D ATA

AT-TPC

NNDC: new database format 
 -  2023 release for ENSDF 
 -  JSON based 
 -  python API 
 -  enables ML

C O U R T E S Y  C .  M O R S E ,  B N L  ( D N P  2 0 2 2 )





N U C L E A R  T H E O RY:  U N C E RTA I N T Y  Q U A N T I F I C AT I O N

AT-TPC

Research Highlights  

P L O T S  C O U R T E S Y  B .  K R O N H E I M ,  U M D





U N I Q U E  C H A L L E N G E S  /  O P P O RT U N I T I E S  I N  L E - N P

AT-TPC

 -  uniquely structured data 
 - “multimessenger” data sources 
 -  distributed systems 



S T E P S  T O WA R D S  W I D E S P R E A D  C A PA B I L I T I E S

AT-TPC

 -  data standards 
 -  open source code  
 -  following best practices 
        + standards 
        + documentation 
        + fully-working examples 
 - collaboration with AI scientists 



B I G - P I C T U R E  A D VA N C E M E N T S  I N  A I

AT-TPC

Large models trained on massive amounts of data 
 -  large language models 
 -  image-based models 
 -  image-text pairs 
 - transformer models

Would require: 
 -  (more) open access, data sharing 
 -  computational resources (GPUs) 
 -  easy interface with packages 
 -  collaboration

R E C E N T  D I S R U P T O R S   
I N  A I  R E S E A R C H



E N A B L I N G  A D VA N C E M E N T  O F  O U R  
S C I E N C E  W I T H  A I / M L  

-  E D U C AT I O N  E F F O R T S  
-  I N T E R D I S C I P L I N A R Y  C O L L A B O R AT I O N S



E D U C AT I O N  E F F O RT S

AT-TPC

Pipeline: students enter graduate 
school with strong computational 
skills 



E D U C AT I O N  E F F O RT S

AT-TPC

Establish annual education efforts to 
build an AI literate workforce

Realtime beam optimizationBayesian Network
I M A G E S  C O U R T E S Y  O F  W.  N A Z A R E W I C Z ,  F R I B ,  M S U ,  U S A M E L E N D E Z  E T  A L ,  P H Y S  R E V  C  1 0 0 ,  0 4 4 0 0 1  ( 2 0 1 9 )



I N T E R D I S C I P L I N A RY  C O L L A B O R AT I O N  A N D  
F U N D I N G

AT-TPC

Collaboration 
• AI scientists 
• Experts in adjacent fields 

Funding 
• Interdisciplinary positions 
• Research and development 
• Production and deployment 



I N T E R D I S C I P L I N A RY  C O L L A B O R AT I O N

AT-TPC

Engage meaningfully with the AI 
research community



I N T E R D I S C I P L I N A RY  C O L L A B O R AT I O N

AT-TPC

Engage meaningfully with the AI 
research community



T H A N K  Y O U !  


