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An Increasing Number of Fields and Subfields Need to Come Together to 
Formulate and Address the Open Questions in Nuclear Astrophysics 

- Community participates through 
workshops, visits, exchange

- Research program is open
- Development of new ideas and directions
- Sharing of data, tools, instruments

Community forming:
- Between broad range of nuclear laboratories

- Between subdisciplines and areas
- Between universities, national laboratories, MSI
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Centers and Networks Fostering Interdisciplinarity 
are Key in Nuclear Astrophysics 

•
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International Research Network for Nuclear Astrophysics 
(IReNA) – Connects Astrophysics, Nuclear Physics, …. 

EU COST Action
Nuclear Astrophysics Network
Headquartered at Keele
University UK
30 European Countries

Extreme Matter Institute
Headquartered at GSI 
Darmstadt, Germany
13 Institutions, 400 scientists

Computational Network
PI: Edinburgh UK, Victoria 
Canada, Budapest Hungary, 
York, UK, Keele, UK 
24 Institutions, 64 scientists

Japanese Forum for 
Nuclear Astrophysics
16 Institutions
119 Scientists

Joint Institute for Nuclear 
Astrophysics

Replaced by CeNAM

Center for Nuclear Astrophysics 
across Messengers
97 Institutions, 164  Senior 
Participants

Canadian Nuclear Physics for 
Astrophysics Network
10 Groups from 6 institutions

BRIDGCE UK
70 members from 19 
institutions

Ibero American Network for 
Nuclear Astrophysics
27 Scientists from 6 accelerator 
laboratories in 6 countries. 

More at irenaweb.org - Join there 

LIGO-Virgo-Kagra
Collaboration
>2000 Scientists

NEW





IReNA Plans

IReNA NSF Accelnet program support ends September 2025
•We plan to continue to maintain IReNA as a framework for international 

coordination between various networks and centers in nuclear astrophysics
•Financial support for workshops/visits will have to come from individual 

networks or ad-hoc funding initiatives
•We plan to continue:  (with help from member networks)
•Website and participant lists in collaboration with member networks
• Online seminar series
• News from networks
• Young Researcher Organization



New CeNAM Website (Adapted from JINA-CEE)

• Continue to provide 
community resources (Jobs, 
Events, Data, Virtual Journal)

• CeNAM is an open 
collaborative framework -
Signup form to join CeNAM

Cenamweb.org

Current Editors: Honey Aurora and Fry Fang

http://cenamweb.org/


CeNAM Builds on Successful Activities in 2024-2025

3rd TDAMM Workshop

LSU, DOE’s CeNAM, NASA

Unique multi-disciplinary workshop bring together 
different fields and funding agencies

• Focus on outstanding (sometimes ignored) challenges
and uncertainties

• Unique workshop format focused on collaborative work
• Joint publications in preparation

March 3-14, 2025

DOE NP Funding for a few workshops

Interdisciplinary community building event 
Organized exclusively by early career researchers

Frontiers in 2025
Ohio University

White paper: arXiv:2502.03577



3rd TDAMM Workshop

• Unique workshop to discuss interdisciplinary science in the time-domain 
multi-messenger era – strong nuclear physics participation

• 169 Participants from Nuclear, Astrophysics, Gravity, Plasma, Atomic, 
Condensed Matter, Computational, Fluid Dynamics, High Energy Density

• Bring together funding agencies and funding areas
• White paper published  arXiv:2502.03577

LSU, DOE’s CeNAM, NASA

Lead: 
E. Burns
C. Fryer

3rd TDAMM Workshop



• Time Domain Multi-Messenger Science is a high priority 
frontier with tremendous scientific discovery potential: 
• mapping the complete origin of the elements
• conducting precision cosmology across the universe
• understanding extreme matter
• …

• A change in approach is needed
• Fidelity of models and uncertainty treatment not adequate for 

new data from astronomy, new nuclear facilities, new laser 
facilities --> quantitative precision era
• Need end-to-end approach similar to National Security 

Administration that across all subfields
• outlines all steps 
• creates connections/work-flow
• addresses and propagates key uncertainties

• Can serve as a model for other interdisciplinary fields

3rd TDAMM Workshop

Key-Subfields:
• Astro
• Gravity
• Nuclear
• Plasma 
• Atomic
• Condensed Matter
• Computational
• Fluid Dynamics
• High Energy Density
• Transport



Uncertainties in Nuclear Astrophysics Workshop
Hosted by INT March 3-14 

How can we get physics out of current and future 
gamma-ray observations of core collapse supernovae? No talks – just work

Lead organizer: C. Fryer

Upcoming 
COSI g-ray observatory 

Nuclear 
Uncertainties 

Astrophysical
Model 

Uncertainties 
(Progenitor!, 3D, 

Trajectory
approximation, 

numerics)

Astrophysicist Learning Point:
Nuclear uncertainties can have 
large impact on 
g-ray emitter yields

Nuclear physicists LP:
What nuclear physics
matters depends on 
model assumptions
à Lots of new insights
from 3D

Large number of potential g-ray emitters
NASA/JPL-Caltech/CXC/SAO



GravNu 2025

Organized by Jocelyn Reed



New CeNAM will build the interdisciplinary, world leading expert 
community needed for nuclear astrophysics using proven approach

• New proposal: 164 Senior Personnel from 97 Institutions (Universities, Colleges, 6 US National Laboratories) 
• No official final funding decision, but recommended by program officer 
• Now building participant database of early career and senior scientists – CeNAM is an open framework – feel free to join!

(Goal – maintain a list of scientists interested in interdisciplinary connections and activities)



Coming Soon: Interconnected elements of proposed CeNAM framework 
maximize effectiveness  and create sustained community impact

Science coordination 
groups

• Strong community 
interest

• Framework for individual 
scientific efforts to be 
part of a broader 
coordinated 
interdisciplinary effort to 
achieve larger-scale 
multi-physics science 
objectives

Schools

Data

Workshops

CeNAM is an open framework to maximize community impact: 
- Open for active participation in CeNAM
- CeNAM workshops, schools, and data are open for all

(Stars to 
Explosions)

(Extreme Matter)

Visitor Program



Thank You CeNAM New Proposal Team
• Hendrik Schatz, Michigan State University 
• Phil Adsley, Texas A&M University
• Ani Aprahamian, University of Notre Dame
• Melina Avila, Argonne National Laboratory
• John Beacom, Ohio State University
• Earl Bellinger, Yale University
• Carl Fields, University of Arizona
• Anna Frebel, MIT
• Chris Fryer, LANL
• Falk Herwig, University of Victoria (Canada)
• Raphael Hirschi, Keele University (UK)
• Alex Ji, University of Chicago
• Zach Meisel, Airforce Institute of Technology
• Yong-Zhong Qian, University of Minnesota
• Jocelyn Read, California State University Fullerton
• Sanjay Reddy, INT
• Andrea Richard, Ohio University
• Ingo Tews, LANL
• Michael Wiescher, University of Notre Dame
• Paul Woodward, University of Minnesota



Conclusions
• Centers and networks are critical for nuclear astrophysics
•With the multi-messenger and time-domain frontiers opening up and many new 

capabilities in experimental and theoretical nuclear physics, astronomy, cosmo-
chemistry, and astro physical modeling we need to evolve and expand the 
community and create the connections and approaches needed to take full 
advantage of the new science opportunities
•Understanding stars is as important as understanding explosive events
• Progenitor properties shape explosive processes
• Dynamic processes in stars can have huge impact and require TDAMM modeling tools
• Asteroseismology opens new pathways to probe stellar processes

• The community agrees: (2023 NP Long Range Plan)
• “Multi-disciplinary collaborative centers built around nuclear experiment and theory will 

expedite discoveries and allow the field of nuclear science to lead the quest to 
understand the cosmos through novel observations”. 

• IReNA/CeNAM and ChETEC-INFRA address this need together with other 
international networks– new CeNAM hopefully coming soon
• Feel free to join IReNA and/or CeNAM
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