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Processo s:
154Gd s-only

Il '54Gd pud essere formato solo

dal processo s. | modelli

astrofisici suggerivano una
sovrastima della sezione d'urto
154Gd(n,g). La nostra misura ha
confermato questa ipotesi,
mostrando I'efficacia predittiva
e la robustezza dei modelli

astrofisici.



208ph Radius Experiment PREX performed at JLAB

The Lead Radius Experiment ("PREX"), experiment number E12-11-101,
uses the parity violating weak neutral interaction to probe the neutron distribution
in a heavy nucleus, namely 2°8Pb, thus measuring the RMS neutron radius to 1% accuracy,

which has an important impact on nuclear theory and especially in the determination of neutron star features.
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PHYSICAL REVIEW LETTERS 126, 172502 (2021)
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Accurate Determination of the Neutron Skin Thickness of 25Pb
through Parity-Violation in Electron Scattering
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Recent past: experiments PREX and PREX-II at JLab

Through elastic electron scattering off a nucleus it is possible to determine
2 the neutron form factor and hence the radius of the neutron distribution
V(r)=V(r) + ys A(r) inside the nucleus. This is performed measuring the Parity Violating

\ el Asymmetry (Apy), 1. €. the fractional difference between the cross sections
4 =55 [0 - 45 0,)Z ) — N )] of right- and left-handed electron elastically scattered off the nucleus.
BRI Sl & Measuring Apy one emphasize the contribution of the Axial part of the
electron — nucleus potential, the axial part of the electroweak potential is
mostly sensitive to the neutron distribution

Electron - Nucleus Potential

electromagnetic

V(r)= V[d"r Z p(r ),v“’f r—r

Pb is spin O 84

do do Jils N X
= Fe(O7) | 1-4sin° 6, << 1 neutron weak

0
QA charge >> proton weak charge

Proton form factor Neutron form factor

F.(0%) = 41(7 [d’r jolqr) pp(r) F, (0% = 41’7 [d’r jo(gr) py(r)
Parity Violating Asymmetry \ Measuring Apy, to determine the nucleus neutron skin
(do) _(do) B o Ar,,, , that is the difference between the radius of the
4= S O o O - deint oy - T | neutron distribution and the radius of the proton
(), (@), " o distribution inside the nucleus .

G.M.Urciuoli SP E12- 15-008
E12-20-013



Two complementary experiments already approved by Jlab
PAC aim at solving the “hyperon puzzle”:

1) Experiment E12-15-008
An isospin dependence study of the AN interaction through the
high precision spectroscopy of A-hypernuclei with electron beam

F u t u re (it will investigate the isospin dependence of the NA interaction)

2) Experiment 12-20-013

Studying A interactions in nuclear matter with the

208pp (e, e’ K*+)298T reaction

(it will investigate the A dependence of NNA and A interactions in
an uniform nuclear medium)

Experiment E12-15-008

Study of the isospin dependence of the AN interaction through the high
precision spectroscopy of A-hypernuclei obtained through the

Yca(e,e’K*)*K andthe*'Ca(e,e'K*)*}K reactions
ing A interactions in nuclear m r ith th
* Heavy asymmetric hypernuclei are the most sensitive to the strength and Study g teractions uciea atte wit the

the sign of the isospin triplet component of the ANN potential. 208Pb(e, e’K‘*‘)zoXTl reaction

. 4'5{[{ has a large dependence on the ANN triplet, whiledgK has not (for
symmetric hvtpernuclel the Pauli principle suppresses any stron

¢ontribution from the Ann or App channels). A comparison of %ix and Spokespersons
K A separation energies will clarify the role of the isospin asymmetry in
tﬁe 3-body hyperon-nucleon interaction. O. Benhar’, F. Garibala’ilt, P.E.C. Markowit=", S.N. Nakamura®, J Reinhold’, L. T. ang4, G..M. Urciuoli*
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Behavior of the asymmetry paramerer 6 as a funcrion
of 477, The blue closed circles represent the case for
*UK (6=0.025) and *jK (6=0.188).




Experiment E12-15-008

Study of the isospin dependence of the AN interaction through the high
precision spectroscopy of A-hypernuclei obtained through the

Yoca(e,e’K*)*K and the**Ca(e, e’ K *)*{K reactions

* Heavy asymmetric hypernuclei are the most sensitive to the strength and
the sign of the isospin triplet component of the ANN potential.

« 3K has a large dependence on the ANN triplet, while*} K has not (for
symmetric hypernuclei the Pauli principle suppresses any stron&
contribution from the Ann or App channels). A comparison of "}« and

K A separation energies will clarify the role of the isospin asymmetry in
tf'\le 3-body hyperon-nucleon interaction.
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Behavior of the asymmetry parameter 6 as a function
of 477 The blue closed circles represent the case for
*1K (6=0.025) and *K (6=0.188).

G.M.Urciuoli SP E12- 15-008
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Experiment E12-20-013

Study c)>f 08T spectroscopy through the
p ] 208 .
*®pb(e,e'K*)*°8T reaction

Together with experiment E12-15-008, experiment E12-20-013
will investigate the A dependence of the binding energies of
single-particle levels of hypernuclei
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INFN

LNGS

LUNA 400kV accelerator

* Uterminal = 50 — 400kV
* 1 .. =500pA (on
target)

* Allowed beams: H?,
“He, (3He)

IH* (TV: 0.3 — 0.5 MV): 500 | pA
1H* (TV: 0.5 — 3.5 MV): 1000 pA

5

“He* (TV: 0.3 + 0.5 MV): 300 pA
“He* (TV: 0.5 + 3.5 MV): 500 pA

: 12C* (TV: 0.3 — 0.5 MV): 100 pA
12¢* (TV: 0.5 — 3.5 MV): 150 pA
12¢+ (TV: 0.5 — 3.5 MV): 100 pA 9
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= long measurements

—> ultra pure targets

= high beam intensities
— high detection efficiencv
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Anti-Radon Box
& (N, flushing)

Attivita del gruppo
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Caretterizzazione di

bersagli solidi e gassosi :

N,O, Mg, Al, D (108 atom/cm?)
mediante reazioni nucleari




Attivita del gruppo GLU NI

Misure di spettroscopiay e
rivelazione di neutroni in
condizioni di ultra low background

Problemi aperti:

curve di efficienze assolute al di
sopra dei 3MeV per gli spettri-y

contaminazioni dei supporti di Ta.




Neutrino flux [cm2s~!]

1YN(p,y)°O Bottleneck reaction in CNO cycle
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Borexino collaboration arXiv:2205.15975v1 [hep-ex] 31 May 2022
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European Recoilseparator for Nuclear Astrophysics
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Recoil Mass Separator
reaction yield by means of the direct detection of the recoil ions

beam ions

gas trecoils Recoil ; Particle
target Mass leaky detector

. . Separator beam ions

gate

Y-ray < 

detector

N
N

recoils — l\lprojectiles X ntarget XG X TERNA X (Dq X 8part

gamma — |\Irecoils X 8y
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FRNK:

European Recoilseparator or Nuclear Astrophysics
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12C(a.,y)1%0 — The Holy Grail of Nuclear Astrophysics

Prossima campagna di misura prevista in luglio 2022 @ERNA

Main Uncertainties in the Presupernova
Massive Star Models

T~15-35-10K p~02-—4-102 gem 3

12C(a,y)*0 is crucial since it determines the 2C/¢0 ratio
at core He depletion that in turn drives all the
subsequent nuclear burning stages

Implications on the Initial Mass-Remnant Mass relation = BH/NS forming
CCSNe > GW Progenitors

Courtsey of Marco Limongi e Oscar Straniero
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