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PANDORA Project

Photo-Absorption of Nuclei and Decay Observation for Reactions in Astrophysics
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Experiment combining three complementary facilities

Virtual Photon Exp.

iThemba LABS 20247- 12C and 27A]1 proposal accepted in 2019

Total strength distribution up 24 MeV
p,a,y-decays

multipole decomp. analysis
RCNP 2023- 10.11B 12,13C, 27A] and 100, 26Mg, 40Ca, ¢Fe,

Total strength distribution up 32 MeV proposals accepted in 2020
and 2024

multipole decomp. analysis
p,o,y-decays

Real Photon Exp.

Lol submitted in 2020

ELI-NP 20257-

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

n,p,a,y-decays up to 20 MeV




Probing Photo-Nuclear Response of Nuclei

Virtual photo excitation by proton scattering (RCNP, iThemba)

. pP
» Missing mass method P .y
with proton Coulomb excitation
e better for total strength
and strength distribution p p
higher cross sections @ > Q —> ©
also applicable for p,a,y decays (<')) —@ p.ay

Real photo excitation (ELI-NP)

« Gamma-beam by laser-Compton

scattering with an electron beam y
®n poy

* individual decay channels
better for absolute normalization
applicable also for n and xn decays 1n addition to p,a,y 9



Targets

Measurements on 10-20 nucle1 in ~10 years 6., distribution
with theoretical model developments in 10% accuracy

Candidate target nuclides

°16O iand 27Al first cases, alpha decay, reference target
e 61, L1, °Be,|!9B, 1B light nuclei

lllllllll
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. 26Mg, 48Ca 56Fe 5 N>Z nuclei
. N, 51V odd and odd-odd nuclei
* (y,xn) on 180, 48Ca, 64Ni Measured in the first experiment
prmm—
photo-abs. c.s. + charged particle decay
—_—
P— + gamma
photo-abs. ¢.s. + gamma
e




First PANDORA Experiment at RCNP, October2023
Experimental setup, September 2023
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The first PANDORA experiment at RCNP, Oct. 2023

Y. Sasagawa, DB03 CEU poster session, #4, this afternoon

Detector setup at Grand Raiden Spectrometer

Feedthrough duct

SAKRA(SI detector)

Osaka Univ.

Upstream

Downstream

Target ladder

scattering chamber

Features

* Near Spherical shape

— To bring the detector closer

* SAKRA mounted on lid

—>For easy SAKRA evacuation

Downstream

Upstream

LaBr;detector[7] & frame

;

This LaBr; detectors belongs to
the Milan Group.
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PANDORA Project White Paper

PANDORA Project for the study of photonuclear reactions below A = 60
PANDORA Collaboration Euro. Phys. J. A 59, 208 (2023)

A. Tamii'232@, L. Pellegri4’5, P.-A. Sioderstrom®, D. Allard’, S. Gorielys, T. Inakura’, E. Khan'’, E. Kido!!,

M. Kimura!!+12:13_E, Litvinova'4, S. Nagataki“, P. von Neumann-Cosel'5, N. Pietralla!’, N. Shimizu!®,

N. Tsoneva®, Y. Utsuno!’, S. Adachi'®, P. Adsley!?-?’, A. Bahini®, D. Balabanski®, B. Baret’, J. A. C. Bekker** ,

S. D. Binda**® ,E. Boicu"’n, A. Bracc022’23, I. Brandherm!® , M. Brezeanu"’zl, J. W. Brummer”® ,F. Camera??23 s

F. C. L. Crespi’*>*, R. Dalal**, L. M. Donaldson®, Y. Fujikawa?’, T. Furuno®, H. Haoning'%, R. Higuchi'!,

Y. Honda?, A. Gavrilescu®2%, A. Inoue!, J. Isaak!5, H. Jivan*?, P. Jones® (®, S. Jongiles, 0. Just!1:27 T, Kawabata?®,
T. Khumalo*?, J. Kiener!’, J. Kleemann'f N. Kobayashil, Y. Koshio®®, A. Kusoglu®?’, K. C. W. Li*,

K. L. Malatjl ,R. E. Molaeng , H. MOtOkll" M. Murata A. A. Netshlya4 531 . R. Nevelmg- ™, R. Nlinal,

S. Okamoto?, S. Ota!, O. PapstL E. Parizot'’, T. Petruse(' M. S. Reen*?, P. ng“ K. Sakanashi®,

E. Sideras-Haddad?, S. Siem?’, M. bpall“, T. Suda’4, T. Sudo!, Y. Tamguchlss, V. Tatischeff!?, H. Utsunomiya“(’“v,
H. Wang?®-38-3 'y, Werner!s, H. Wibowo*', M. Wiedeking*?, O. Wieland®, Y. Xu®, Z. H. Yang*!

A part of the visiting collaborators of RCNP-E563, Sep.-Oct., 2023
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Preliminary data from E563
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Better separation of p and a is anticipated
after calibration of the flight length

SAKRA 1st Layer Energy (MeV)

—_
N

—_
o

N

@
TR

[=2]

(i

Data analysis by J.A.C. Bekkér and Y. Sasagawa
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Simulation by J.A.C. Bekker
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Predictions

>
AMD + Laplace Expansion (M. Kimura et al.,)
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Predictions
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