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NA3/WP8 — Overarching goals

» Development of procedures to evaluate sets of individual results (e.g. different measurements of a
given nuclear cross section) to arrive to curated and community supported values:
“STANDARDS” (incl. in Tasks 8.1 and 8.2)

» Creation of data libraries (T8.3) based on experimental data as raw as possible to facilitate
reutilization for newer analysis — e.g. a new measurement is obtained - reanalysis of all available
data

o ‘Big Three’ for Helium burning: 2C+a, 2C+12C, 22Ne+a (T8.1)
o Hydrogen-burning (T8.2)
o Neutron capture for s-process (and beyond; T8.3)

» Development and maintenance of the ChETEC-INFRA Webpage (T8.4): access to infrastructures,
public access to all data obtained in the NAs and JRAs and other data obtained as part of
ChETEC-INFRA as well as any other activities related to the project
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NA3/WP8 — Progress Report T8.1

18.1 —A. Tumino (UKE), INFN, UMIL, CNRS, HZDR, GUF, UHULL

‘Big Three’ for Helium burning: 2C+a, 12C+12C, 22Ne+a
Work towards consensus on combining results from experimental techniques

The Big-Three Reactions for Astrophysics: 12C(a,y)160, 12C+12C fusion,

22Ne(a,n)25Mg

May 29, 2024 Q
IPHC Strasbourg

Europe/Rome timezone

Overview

Scientific Program I PH c
Institut Plyridisciplinaire
Hubert CURIEN
STRASBOURG

Timetable

Participant List

Lrganizinglcommitiee Reactions involved in the helium and carbon burning, such as the 2C(q,y) and the 12C+12C fusion, are
indispensable to determine the abundances of carbon and oxygen in our universe, critical to understand

Accomodation and . - - - ! N
the formation of life on Earth and to the life cycles of stars, including cosmologically relevant type la

Venues

supernovae. Another key process is the 22Ne(a,n) reaction, the neutron source driving the production of
How to reach the heavier nuclei in the so-called weak s-process in massive stars.
workshop

. . The main goal of the workshop is to network the existing and forthcoming research programs around
Registration the 12C(a,y), 12C+12C and 22Ne(a,n) fusion reactions, with a focus on the 12C(a,y), 12C+12C reactions,
the third one being the topic of the related workshop https://agenda.infn.it/event/38003/.

As main follow up, review articles on these reactions are expected to be coordinated by the participants.

| tumino@Ins.infn.it

I rsparta@Ins.infn.it Starts May 29, 2024, 9:00 AM IPHC Strasbourg
Ends May 29, 2024, 5:00 PM IPHC, CNRS,
building 25,
23 rue du Loess,
67200 Strasbourg
Aurora Tumino @ plan_cro_legende.pdf

Roberta Sparta’

Registration — S
Registration for this event is currently open. legister now
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NA3/WP8 — Progress Report T8.2

T8.2 — A. Serenelli (CSIC), UMIL, HZDR, TUD
» Solar Fusion Reactions Ill & see next presentation by Yago Herrera — D8.6
» New Standard Solar Models (cross sections, solar abundances)

—> structures, neutrino fluxes, linearized models available through ChETEC-INFRA and Zenodo rep.
D8.8 — publication in preparation
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NA3/WP8 — Progress Report T8.3

ASTRAL

ASTrophysical Rate and rAw data Library

T18.3 — T. Heftrich & R. Reifarth (GUF), CSIC, HZDR, TUD

https://exp-astro.de/astral/

Home Internal

View Maxwellian-Averaged Cross Section

» Extension of ASTRAL database (v0.2) sotope show

175 isotopes as of today (Examples: Bal38, Tal80m, Se.
> U ser fro nt_e nd p rovid es MACS 175 isotopes found in database.
Download table of ASTRAL MACS (1 line per isotope)
> Backe n d _ Sto reS raW expe ri me ntal d ata Kind of reaction: | all v Release version: | Version 0.2 4
1 1 kT >= keV (leave open for full range)
easiness for reevaluation when needed e e e e o e
get data

(D8.4 and coming D8.9) ASTRAL Releases

Version: | Version 0.2 v

get release info

Experimentelle Astrophysik | Goethe Universitit Frankfurt | IAP | Datenschutz | Impressum | Kontakt

e
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NA3/WP8 — Progress Report T8.3

T18.3 — T. Heftrich & R. Reifarth (GUF), CSIC, HZDR, TUD & WP4 (M. Pignatari

https://exp-astro.de/sensitivities/

» Sensitivity study for nucleosynthesis D8.9 — ChETEC-INFRA now links to isotopic dependences
preV|OUS|y eX|St|ng Sensitivities by Exp-Astro & NuGrid
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https://exp-astro.de/sensitivities elements/

» Newly developed elemental sensitivity: Publication submitted to ADNDT under review
Elemental sensitivities to nuclear reactions

This is a tool to show the sensitivity of elemental abundances to nuclear reactions in different astrophysical scenarios.

!sotopical abundances can be found here.

dlease use the following reference (in preperation)

LTZ2 & &™» »

— Astrophysical scenario

S" . alan -~ AXz/X@ 1. Model
1] — ~ z v
J a ln Uj A Uj / Uj 13C-pocket

.? 28 De(;alz/

> 10 ka v

=

5]

g — Reaction

N

1. Element | Fe v

2. Mass | 56 v

3. Reaction | (n,y) v

40 50 60 70
Atomic Number of Element

data used for the plot
pdf file
gle file
full sensitivity matrix
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https://exp-astro.de/sensitivities elements/

» Newly developed elemental sensitivity: Publication submitted to ADNDT under review
Elemental sensitivities to nuclear reactions

This is a tool to show the sensitivity of elemental abundances to nuclear reactions in different astrophysical scenarios.

sotopical abundances can be found here.

’lease use the following reference (in preperation)

LT Z26E &1 »

— Astrophysical scenario
S — 81nXZ -~ AXZ/Xz 1. Model
1] ~ 13C-pocket v
7 Olno;  Aoj/o; poste
J 1“3 >
4:: 2. Delay
> 10 ka v
=
7]
§ — Reaction
1. Element|Ba v
2. Mass | 138 v
L . . . , 3. Reaction | (n,y) v
40 50 60 70 80
Atomic Number of Element
data used for the plot
pdf file
gle file
full sensitivity matrix
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05193(-,g) IR191(n,g) IR192(n,g) IR192(-,q) IR192(+,q) IR193(n,g) IR194(-,q) PT192(n,g) PT193(n,g) PT193(+,q) PT194(n,q) PT195(n,g) PT196(n,g) PT197(n,q) PT197(-,g) PT198(n,q) PT199(-,q)
AU197(n,g) AU198(-,g) AU198(+,g) AU199(-,g) HG198(n,g) HG199(n,g) HG200(n, g) HG201(n,g) HG202(n,g) HG203(-,g) HG204(n,g) HG205(-,g) TL203(n,g) TL204(n,g) TL204(-,g) TL204(+,g) TL205(n,g)
TL206(-,g) PB204(n,g) PB205(n,g) PB205(+,9) PB206(n,g) PB207(n,g) PB208(n,g) PB209(n,g) PB209(-,g) PB210(-,g) BI209(n,q) BI210(n,g) BI210(n,a) KR 84(n,g)* CD114(n,g)* CD*15(n, g) CD¥15(-,g)
LU175(n,g)* TA179(n,g)g TAg80(-,g) TAg80(+,9)
1 H -0.13355816E+01 0. +00 0. +00 -0.28039782E-03 0.00000000E+00 -0.53328676E+01 0.19852966E+00 —-0.28039784E-03 0.33086946E-01 -0.11816073E+00 —0.33488935E-01 0.71960218E+00 0.13139237E+00 0.21745140E+00 -0.20000001E-02 -0.70744306E-01
0.00000000E+00 -0.23364066E+00 0.00000000E+00 0.58014105E-02 0.00000000E+00 ©0.28687198E-01 -0.15915624E-01 —0.28039784E-03 0.00000000E+00 0.00000000E+00 0.31761305E-03 0.10617002E+00 0. +00 @ +00 0. +00 -0.1 -02
0.00000000E+00 —0.38709658E-01 0 00000000E+00 -0.17568174E-02 0.00000000E+00 —0.62803981E-02 0 00000000E+00 0.46823872E-02 —0 44392045E-02 0. +00 0 +00 0. +00 0. +00 +00 0. +00 0. +00 —0 37196023E 02
0.00000000E+00 -0.71960219E-03 0. +00 0. +00 0. +00 -0.22803979E-02 . +00 0. +00 0. +00 -0.21 -02 +00 0. +00 0. +00 +00 0. +00 0. +00 +00
0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 —0 17196022E-02 0. +00 0. +00 0. +00 +00 0. +00 -0.43920437E-03 +00 0. +00 0. +00 —0 1 -02
0. +00 0. +00 0. +00 0. +00 -0.71960219E-03 0.00000000E+00 0 71960219E-03 0.00000000E+00 0 00000000E+00 ©0.28039784E-03 +00 0. +00 0. +00 +00 0. +00 0. +00 —0 71960219E-03
a. +00 0. +00 0. +00 0. +00 0. +00 0. +00 +00 0. +00 +00 0. +00 +00 0. +00 0. +00 +00 0. +00 0. +00 +00
—-0.12803979E-02 0. +00 0. +00 0. +00 0. +00 0. +00 0 +00 0. +00 D 1 -02 0. +00 +00 -0.1 -02 0. +00 . +00 0. +00 0. +00 0. +00
0.00000000E+00 -0.32868464E-01 —0.38784088E-02 -0.19392044E-01 0.00000000E+00 0.00000000E+00 —0.18656970E-10 0.00000000E+00 -0.50372154E-02 0. +00 0. +00 0. +00 0. +00 +00 0. +00 0. +00 0. +00
-0.79156241E-02 -0.25980109E-02 -0.33176131E-02 0.35980110E-02 -0.50372154E-02 -0.31148862E-01 0.00000000E+00 —0.25980109E-02 0.00000000E+00 —0.79156241E-02 0.79156241E 02 -0. 73548284E 02 0 00000000E+00 -0.15980109E-02 0. +00 0. +00 0. +00
0.00000000E+00 -0.80744306E-02 —0.14392044E-02 0.00000000E+00 —0.10513635E-01 0. +00 0. +00 0. +00 -0.25980109E-02 0. +00 0. 0 -0.2 0. +00 —0.40372153E-02 0.00000000E+00 —0.47568175E-02 -0.14392044E-02
—0.93548285E-02 0. +00 0. +00 0. +00 0. +00 -0.71960219E-03 0. +00 0. +00 0. +00 -0.28784088E-02 -0. 71960219E 03 -0. 71960219E 02 —0 37215172E-04 -0.56079569E-03 -0.10635226E-01 0.00000000E+00 ©.00000000E+00
0.00000000E+00 -0.11215914E-02 0.00000000E+00 0.00000000E+00 —0.14392044E-02 0.00000000E+00 0.00000000E+00 —0.28039784E-03 0.00000000E+00 0.00000000E+00 —0.45980110E-02 —0.14392044E-02 -0.30372153E-02 0.71215916E-02 -0.78411938E-02 -0.28411936E-02 0.00000000E+00
-0.31 -02 0. +00 0. +00 0. +00 -0.1 -02 0. +00 -0.63176132E-02 -0.41588067E-02 -0.10908438E+00 0. +00 0. +00 0. +00 -0.24915625E-01 0.00000000E+00 —0.35915625E-01 -0.68784089E-02 -0.15037216E-01
—-0.44392045E-02 0.00000000E+00 0.00000000E+00 -0.15317614E-01 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 —-0.17196022E-02 -0.37196023E-02 -0.17196022E-02
+00 0. +00 0. +00 0. +00 -0.71960219E-03 0. +00 0. +00 0. +00 0. +00 0. +00 -0.27196023E-02 -0.10000000E-02 —-0.37196023E-02 0. +00 0. +00 0. +00
-02 0. +00 0. +00 0. +00 -0. 1E-02 -0. -02 -0. 1E-02 -0.28039784E-03 0. +00 -0. 1E-02 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00
-02 0. +00 0. +00 0. +00 0. +00 0. +00 —0.22803979E-02 -0.1 -02 -0. 1E-02 -0.1 —-02 -0.35607958E-02 0. +00 0. +00 0. +00 0. +00 -0.1 ~02
+00 0. +00 0. +00 0. +00 -0.48411937E-02 -0.20000001E-02 -0.71215916E-02 -0. 22803979E 02 —0 11243183E-01 0.00000000E+00 ©0.00000000E+00 —0.28039784E-03 0. +00 0. +00 0. +00 0. +00
+00 0. +00 —0.12803979E—02 0.00000000E+00 —0.28039784E-03 0.28039784E-03 0. +00 0. +00 0. +00 -0.12803979E-02 -0.10000000E-02 —0.28411936E-02 -0.12803979E-02 -0.54019893E-02 0.00000000E+00
+00 0. 0. +00 -0.1 -02 -0.28039784E-03 0.28039784E-03 0. +00 0. +00 0 +00 0. +00 -0.15607957E-02 -0.10000000E-02 -0.41215915E-02 -0.12803979E-02 -0.62431829E-02 0.00000000E+00
+00 0. +00 0. +00 0. +00 -0.12803979E-02 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 -0.28411936E-02 -0.12803979E-02
—0 59627850E-02 —0 46823872E-02 -0.36141484E-01 0.00000000E+00 0.00000000E+00 —0.83647743E-02 ©0.00000000E+00 0.00000000E+00 0 23533527E-01 0. +00 0. +00 0. +00 0. +00 —0 21215914E-02 0. +00 0. +00 0. +00
0.00000000E+00 -0.83647743E-02 0.00000000E+00 -0.12803979E-02 —-0.34019893E-02 -0.28039784E-03 0.00000000E+00 —0.34019893E-02 +00 . +00 0. +00 0. +00 0. +00 +00 0. +00 0. +00 0. +00
0.00000000E+00 0.00000000E+00 —0.28039784E-03 -0.15607957E-02 0.00000000E+00 -0.28039786E-03 0.28039784E-03 0.00000000E+00 0 00000000E+00 .28039782E-03 0. +00 0. +00 0. +00 +00 —0.28039784E-03 0.00000000E+00 ©.00000000E+00
+00 B. +00 0. +00 0. +00 0. +00 0. +00 0. +00 —0.28039784E-03 0.00000000E+00 .00000000E+00 —0.28039784E-03 0.00000000E+00 —0.28039784E-03 0 00000000E+00 ©.00000000E+00 —0.56079569E-03 ©.00000000E+00
+00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 . +00 0. +00 0. +00 0. +00 +00 —0.28039784E-03 0.00000000E+00 —0.28039784E-03
—B 12803979E-02 0. +00 0. +00 0. +00 -0.28039784E-03 0.00000000E+00 —0.28039784E-03 0. +00 . +00 0. +00 0. +00 0. +00 0 +00 0. +00 0. +00 0. +00
—0.28039784E-03 0.00000000E+00 -0.12803979E-02 0. +00 0. +00 0. +00 0. +00 . +00 0. +00 0. +00 0. +00 0. +00 —0.28039784E-03 0.00000000E+00 ©.00000000E+00
+00 0. +00 0. +00 0. +00 0. +00 0. +00 0. +00 . +00 0. +00 0. +00 0. +00 0. +00 —-0.28039784E-03 0.00000000E+00 —0.28039784E-03
+00 . +00 +00 0. +00 0. +00 0. +00 0. +00 . +00 +00 -0.28039784E-03 0.00000000E+00 —0.28039784E-03 0. +00 . +00 0. +00
+00 . +00 +00 0. +00 0. +00 0. +00 0. +00 . +00 +00 0. +00 -0.18656970E-10 0. +00 0. +00 . +00 0. +00
+00 . +00 +00 0. +00 0. +00 0. +00 -0.18656970E-10 . +00 +00 0. +00 0. +00 0. +00 0. +00 . +00 0. +00
+00 . +00 +00 0. +00 0. +00 0. +00 0. +00 . +00 +00 0. +00 0. +00 —0.81588068E-02 -0.18656970E-10 .00000000E+00 ©.00000000E+00
. . . +00 . +00
2 He 0. +00 0. 0. +00 0. +00 0. +00 —0.99999218E-03 0.99999566E-03 —0.70009800E-10 0.00000000E+00 —0.30000232E-02 -0.23103234E-08 0.00000000E+00 —0.10000004E-02 —0.19999825E-02 -0.65342480E-09 @.19999838E-02
—-0.46673200E-10 -0.40138952E-08 0.00000000E+00 0.99999788E-03 0.00000000E+00 -0.28003920E-09 0.99998754E-03 -0.11668300E-09 0. +00 0. +00 0. +00 -0.91012740E-09 0.00000000E+00 —0.11668300E-09 0.00000000E+00 —0.28003920E-09 —0.23336600E-10

et
ChETEC

\]F3A - 28/05/2024 Aldo Serenelli, Institute of Space Sciences (ICE, CSIC), aldos@ice.csic.es, chetec-infra.eu




NA3/WP8 — Summary on deliverables

D8.1: Web page

D8.2: Data Management Plan

D8.3: Report to GA on plans for 2 workshops for Big Three

D8.4: First release of s-process library

D8.5: Report on expert meeting on shared data formats

D8.6 - Paper on H-burning rates. Month 24 - delayed due to Covid delays - draft in preparation
D8.8 - Release of new generation of standard solar models - publication in prep.
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D8.9 — First release of sensitivity library (s-process) (joint w/\WP4). Month 36
» D8.7 - Paper on methods and results for Big Three

» D8.10 — Report on possible strategy for community wide sharing on raw data. Month 48
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