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Q An Increasing Number of Fields and Subfields Need to Come Together to
CeNAM  Formulate and Address the Open Questions in Nuclear Astrophysics
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S  Centers and Networks Fostering Interdisciplinarity

CeNAM

are Key in Nuclear Astrophysics
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Centers gaining in importance and size
- as number of subfields increases
- as number of scientists increases

IReNA 2020 -



) International Research Network for Nuclear Astrophysics
cenam  (|ReNA) — Connects Astrophysics, Nuclear Physics, ....

UK NETWORK

- Astrophysics Network
10 Groups from 6 institutions

Y it *
BRIDGCE UK ChETEC *
s ' : 70 members from 19 INFRA
* CaNPAN Canadian Nuclear Physics for BRIDGCE institutions 5 \/ -

EU COST Action
Nuclear Astrophysics Network
Headquartered at Keele

University UK
30 European Countries

= Joint Institute for Nuclear

Astrophysics Japanese Forum for

Extreme Matter Institute oa- Nuclea.r A-‘?tVOPhYSICS
Headquartered at GSI | ’ 16 |nSt‘Itutl.0ns
Darmstadt, Germany ~ 119 Scientists

13 Institutions, 400 scientists :

JINA-CEE
Replaced by CeNAM

Center for Nuclear Astrophysics
across Messengers

97 Institutions, 164 Senior
Participants

LIGO-Virgo-Kagra
Collaboration
>2000 Scientists

Ibero American Network for
Nuclear Astrophysics
27 Scientists from 6 accelerator h
laboratories in 6 countries. N Computational Network
‘ | PI: Edinburgh UK, Victoria
Canada, Budapest Hungary,
York, UK, Keele, UK
24 Institutions, 64 scientists
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More at irenaweb.org - Join there
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CeNAM Young Researchers Organization Blog
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A platform fof physicists to share insights, ide:'as, and expérience‘s. " '
ABOUTH:!: BLOG | , | ’ " THE WRITERS ’ ’ . . THE IE'AM. *
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Lucas Garrido Gémez David Godos Valencia Jihye Hong

How to Network at Academic Categories

Conferences

Maria Lugaro




Bhé
oA 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



CeNAM New CeNAM Website (Adapted from JINA-CEE)

Cenamweb.org e Continue to provide
B ‘ SCIENTIFIC RESOURCES ' ‘ Q l community resources (Jobs,
™ _ St : | B s Events, Data, Virtual Journal)
)3 scus&cs RESEARCH ~ “COLL'.ABO.RATJONS * EVENTS ~ ° ABOUT CENAM ~ JINA-CEE ' .‘ * CeNAM is an open
| | | collaborative framework -
Signup form to join CeNAM

CeNAM"

Virtual Journal of Nuclear Astrophysics
Edited by Honey Arora, Michigan State University and Fry Fang, University of Notre Dame

( : O N N E < : I I N ( N ' l < : I E I W I I H JINA - Virtual Journal of Nuclear Astrophysics, 9 May 2025
: . Volume 23, Issue 11 (44 Articles)
N I V R - 5 3 SIS < Qg = > Search this issue...
I H E l ' E 5 E Sl N R L '«_ o s N Search all issues...
z £ % AR : LA e ( S i_ P # 1 - DeepHMC : a deep-neural-network acclerated Hamiltonian Monte Carlo algorithm

? Jules Perret, Marc Ar&#039;ene, Edward K. Porter
A coIIaboratlve network of scnent|sts from dlfferent f|elds anmmg to dlscover how atomjc e T T A——

S 7# 2 - Final Moments III Explosnon Propertles and Progemtor Constralnts of CSM- Inter

nuclei shape the cosmos

e,G Hossemzadeh A. L. Ibik Iblk S W Jha D O Jones, D Langeroodl NLeBalon E A. M
Villar, R. J. Wainscoat, X-F. Wang, A. R. Wasserman, S. Yan, Y. Yang, J. Zhang, W. Zheng
https //arxw org/abs/2505.04698

Current Editors: Honey Aurora and Fry Fang


http://cenamweb.org/

©  CeNAM Builds on Successful Activities in 2024-2025

CeNAM DOE NP Funding for a few workshops

IReNA-CeNAM 2025: Frontiers in Nuclear Astrophysics Meeting

nd Schedule Travel and Accg nIJeI'S In 2025
2024 C c\ \\/1 h'onucrs in \uclcarz\slmph\ 51(,5 \lcclmg ﬁéf’Unlve}SIty
b ' AN Ty . from June 3, 2024 to June 7, 2024 - i Y/
Mu‘tidiSCiplina ' SCle ce in the : TR R i '..v " atthe UnlverS|tyof Notre Dame " =
R Interd|SC|pI|nary communlty building event / .
Organized exclusively by early career researchers
: 77 ¥ : / | b\\
(o] 11} Univc.arsity. e
LSU, DOE’s CeNAM, NASA gttt
Unique multi-disciplinary workshop bring together

different fields and funding agencies et U

Nucleosynthesis
Uncertainties Workshop

March 3-14, 2025

MULTIDISCIPLINARY SCIENCE IN THE MULTIMESSENGER ERA

- I Workshop Goals
.ﬁ# The goal of this meeting is to discuss the uncertainti

Focus on outstanding (sometimes ignored) challenges

D, RENE FARTH,” EMILY REILY,' LAUREN
51

and uncertainties
Unique workshop format focused on collaborative work

White paper: arXiv:2502.03577 Joint publications in preparation




CeNAM 3" TDAMM Workshop

nd Schedule  Travel and Accq

* Unigue workshop to discuss interdisciplinary science in the time-domain
multi-messenger era — strong nuclear physics participation 314 TDAMM

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

e Bring together funding agencies and funding areas

e White paper published arXiv:2502.03577

Lead:
A E. Burns
C. Fryer

MULTIDISCIPLINARY SCIENCE IN THE MULTIMESSENGER ERA

Neutron Stars Me 52)
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Ceﬁim 3" 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

Key-Subfields:
Astro
Gravity
Nuclear
Plasma

Atomic

Condensed Matter
Computational
Fluid Dynamics
High Energy Density
Transport




$© Uncertainties in Nuclear Astrophysics Workshop
cenAv HOStEd by INT MarCh 3‘14 Lead organizer: C. Fryer

How can we get physics out of current and future
gamma-ray observations of core collapse supernovae?

No talks — just work

Astrophysicist Learning Point:
Nuclear uncertainties can have
large impact on

v-ray emitter yields

Nuclear physicists LP:
What nuclear physics
matters depends on
model assumptions

- Lots of new insights
from 3D

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






Q,s New CeNAM will build the interdisciplinary, world leading expert
ceNaM 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)
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\!;5 Coming Soon: Interconnected elements of proposed CeNAM framework
CeNAM maximize effectiveness and create sustained community impact
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(Extreme Matter)

CeNAM is an open framework to maximize community impact:
- Open for active participation in CeNAM
-  CeNAM workshops, schools, and data are open for all
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Serl? 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
e Sanjay Reddy, INT

* Andrea Richard, Ohio University

* Ingo Tews, LANL

* Michael Wiescher, University of Notre Dame
* Paul Woodward, University of Minnesota
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ST 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



CeNAM 39 TDAMM Workshop - Sites
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Tidal Disruption Events Fast Blue Optical Transients

Thermonuclear Supernovae Fast Radio Bursts

X-ray Binaries Core Collapse Supernovae



