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Who Am I? 
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• Position: Assistant Professor at University of Colorado 
Denver

• Collaboration: SuperCDMS Dark Matter Search

• Relevant Expertise: Thesis and Postdoc in Nuclear Physics
@ Notre Dame

• DM Community Planning: Part of the SNOWMASS
process for 10-year community planning for (a,n)
backgrounds; specifically organizing white paper section 
on supplemental measurements from nuclear physics.

• Contact:  anthony.villano@ucdenver.edu



The Problem

• TALYS is a great tool to take in 
evaluations/nuclear data and simulate yields 
(https://tendl.web.psi.ch/tendl_2019/talys.html)

• BUT there are a wide array of nuclei we are
interested in, and we heavily rely on evaluations 
and the final energy distribution of background 
neutrons depends in complicated ways on the 
cross section

• Interesting Note: sort  of similar situation in 
determining element production in nuclear 
astrophys. 
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https://tendl.web.psi.ch/tendl_2019/talys.html


New
Measurements
• There are already some

published measurements out
there

• ... And also unpublished data on
disk in need of analyzers – some 
of that data less interesting for 
nuc. astro. but could well make a 
good dark matter publication
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Differences from 
Evaluations

• From Febbraro, deBoer,
et al.

• Excellent new
measurements using
neutron spectral
unfolding

• Evaluations not perfect
(log scale)
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Large difference in JENDL-experiment g.s. neutron group



Worse for 
13C(a,ng)
• Also from Febbraro, 

deBoer, et al. 

• This process is important 
for DM as well, especially 
if gamma can escape 
veto

11/08/21 IAEA Meeting 7



North American Facilities I have contacts at
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Montreal: 6 MV Tandem (https://ion.lps.umontreal.ca/facilities.html)



North American 
Facilities I have 
contacts at

• Notre Dame: 10 MV Tandem 
(https://isnap.nd.edu/research/facility/)
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So What Do I 
Propose? 

• Work together with the Nuclear Physics
community!!
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SNOWMASS WHITE PAPER

SHARED ANALYSIS

USER MEASUREMENTS IN
COLLABORATION

1. carefully reference new relevant measurements and 
techniques

2. Spell out the possibilities of shared data analysis
3. Make it clear the value of building up one or two “standard” 

setups at various facilities

1. get relevant parties in contact and catalog what data is on
disk and where

2. make agreements and seek funding for grad students 
through DM funding to work on those analyses

3. Publish cross-disciplinary papers where possible
1. have a workshop on best candidate reactions for 

new measurements
2. put together a team to propose said

measurements and execute 


