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PANDORA Project

Photo-Absorption of Nucle1 and Decay Observation for Reactions in Astrophysics
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PANDORA Project

Photo-Absorption of Nucle1 and Decay Observation for Reactions in Astrophysics

RCNP-Grand Raiden (Osaka, Japan) experiments at three facilities

‘ with complementary techniques
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Joint project of nuclear experiment, nuclear
theory and astrophysical simulation




PANDORA Project

Photo-Absorption of Nuclei and Decay Observation for Reactions in Astrophysics
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Photo-absorption Cross Section (mb)
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High-Resolution Spectrometer Grand Raiden in 0-deg mode

High resolution of 20-30 keV:
dispersion matching.
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PANDORA Project: Organization

Nuclear Experiments

RCNP Osaka Univ.
A. Tamii, N. Kobayashi, T. Sudo, Z. Yang, T. Furuno, M. Murata, A. Inoue, H. Mori
ELI-NP

ELI-NP P.-A. Soderstrom, D. Balabanski, L. Capponi, A. Dhal, T. Petruse, D. Nichita, Y. Xu

. iThemba LABS, Univ. Witwatersland, Stellenbosh Univ.
iThemba LABS L. Pellegri, R. Neveling, ED. Smit, J.A.C. Bekker, S. Binda, H, Jivan, T. Khumal, M.

Wiedeking, K.C.W. Kj, P. Adsley, L.M. Donaldson, E. Sideras-Haddado, K.L. Malatji,
S.Jongile, A. Netshiya

TU-Darmstadt P. von Neumann-Cosel, N. Pietralla, J. Isaak, J. Kleemann, M. Spall

U. Milano/INFN A, Bracco, F. Camera, F. Crespi, O. Wieland

Nuclear Theory
AMD M. Kimura, Y. Taniguchi, H. Motoki Antisymmetrized Molecular Dynamics
NRFT E. Litvinova, P. Ring, H. Wibowo Nuclear Relativistic Field Theory

RPA /DFT T. Inakura

TALYS S. Goriely, E. Khan
UHECR Theory
P . D. Allard, B. Baret, I. Deloncle, J. Kiener, E. Parizot, V. Tatischeff
ropagation

S. Nagataki, E. Kido, J. Oliver, H. Haoning

and production

NC Neutrino Detection Y. Koshio, M. Sakuda, M.S. Reen, 19
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Virtual Photon Exp.
RCNP  2022-
Total strength distribution up 32 MeV
v-decay
multipole decomp. analysis (ang. dep. and polarization transfer)
iThemba LABS 2021- Beam time approved for the first cases: 12C, 27Al
Total strength distribution up 24 MeV Oabs and p,0y decays

p,a,y-decays

multipole decomp. analysis (ang. dep.)

Real Photon Exp. Lol submitted

Good systematic data

ELI-NP 2023- Consistency among three facilities
Reference target: 27Al.

absolute c.s.
model independent separation of E1 and M1

n,p,a,y-decays up to 20 MeV .
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Measurements on 10-20 nucle1 in 5-10 years
with theoretical model developments 5-10% F5 &
Candidate target nuclides

e 12C, 160, and 27Al first cases, alpha decay, reference target

e 6] 1, L1, °Be light nuclei

* (20Ne), 24Mg, 28S1, 32§, (3Ar), 90Ca N=Z nuclei, a-cluster effect, deformation
* 260Mg, 48Ca, >Fe N>Z nuclei

e 13C, 14N, 51V odd and odd-odd nuclei

* (v,xn) on 180, 48Ca, %4Ni

Sensitivity test and selection of important nuclei are under discussions.
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Summary
> <

« PANDORA is a joint project combining complementary experimental
facilities of real and virtual photon scatterings, nuclear theories and
astrophysical simulations. Measurements will start in 2021.

« Systematic measurements on photo-absorption cross sections and
n,p,o. and y decays from light to A~60 nuclei are planned.

* Development of theoretical models 1s planned by AMD, RPA and
RNFT.

« We appreciate your suggestions and support from the community.
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