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Fill in the blank…

Nuclear _________
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What if you asked the public…

Nuclear Science  

Politicians, Funding Agencies, New students…
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Known widely for its applications…

Nuclear Science  
Nuclear Energy  

Nuclear Weapons  
Nuclear Medicine  
Nuclear States…  
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Fundamental: Structure, Reactions...

Nuclear Science  

Applied:
Reactors Accelerators

Energy
Weapons

Medicine

Art, Archeometry
Ion Implantation

Trace Elements
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Nuclear Medicine

Isotopes:   Therapeutic, 
Diagnostic,
Theragnostic…

99Tc Bone scans
+Myocardial perfusion
+Functional brain imaging
+Immunoscintigraphy
+spleen scans
+diverticulosis
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Nuclear Medicine

Isotopes:   Therapeutic, 
Diagnostic,
Theragnostic…

18F 68GaExpanding the toolbox
From:  S. Lapi UAB
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Nuclear Medicine

Medical Accelerators: Therapeutic
Isotope production

https://nucleus.iaea.org/

>1500 cyclotrons worldwide
> 200 in US

Now including a LINAC:  FRIB & Isotope Harvesting
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Need for more research:
Isotope production on the proton-rich side:

16O+ natCu instead of:
p + 78Se
a + 75As

Avoiding149mTb 
production  

2021

2021
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Need for more research:
The problems with 44Sc isotope production

46Ti (p,a)….   

44Ca(p,n)….   

2022    27Al(19F,p2n)….   
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Ion Implantation
Materials modifications

https://mibl.engin.umich.edu/

UNT Ion Beam Laboratory
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DHS: Tomography with neutron beams
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Environmental Applications

AGLAE: Accélérateur Grand Louvre d'analyse élémentaire

PIXE  Art verification
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Differential PIXE
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Environmental Applications
Radiocarbon dating via AMS

3700 yo :  Ötzi the Iceman

Climate Research:  UC-Irvine
Historical Radiocarbon via AMS
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LLNL 250 kV SSAMS spectrometer 
for biomedical 14C measurements

Courtesy of CAMS

Pharma Applications
Use sensitivity of AMS (10-18 moles 14C) to trace carbon 
pharmacokinetics in human subject trials…

Absorption, Distribution, Metabolism and Excretion.
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Environmental Applications

PIGE Analysis of 19F
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The “Forever” Chemicals:  PFAS

PFOS

PFOA
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> 39,900 downloads to date
> 350 citations

2017 2020
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2021     

> 99,000 downloads to date
> 50 citations

2022

2022
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Field-Deployable PIGE Analysis

Environmental Applications
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Field-deployable Solid-Phase Extraction/PIGE

High sensitivity in drinking water:    
MDL <20 ng/L for 4.0 L samples 

Commercialization: Forever Analytical Services, LLC

GAC felt

PIGE analysis of 19F : Screening for PFAS

Environmental Applications
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The role of funding agencies…

Provide stable funding opportunities for basic 
research in nuclear science…

However, Federal budgets are rarely increasing
and we are increasingly asked what is the 
purpose/benefits of basic research?

Including a small mix of applied nuclear science 
in the funding portfolio will increase visibility, 
attract students and can take advantage of 
current events to increase funding streams… 

gpeaslee@nd.edu
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