Universita

degli Studi
della Campania
Lugt Vanvutell

Dipartimento di Matematica e Fisica

Electron and proton capture on 7Be

L. Gialanella — ERNA and AsBeST collaborations

INFN

Istituto Nazionale di Fisica Nucleare

"Be is a rare but important isotope in astrophysics




Universita

degli Studi Electron and proton capture on 7Be
della Gampania I N F N
Lurgi Vanuilell L. Gialanella— ERNA and AsBeST collaborations -

Istituto Nazionale di Fisica Nucleare

Dipartimento di Matematica e Fisica

1012 ; T 7
1on . Bahcall-Serenelli 2005 .
pp-| £17% ]
1010 ¢ Neutrino Spectrum (xlg) -
109 b "Be-|+10.5% 1
T s !
- 10® - —N"_"’_ - e‘ J
w0 _.—1"56 L= - P P
RUEY T I
: JENUNE TS N
o =1l i
— 108} LS | E
5 }---7 Be> |
= 10°%} +10.5% //’T’ E
[
104} i : .
i
109 I
|
|
102 F I E
7
1 [
1o 0.1 1
Neutrino Energy in MeV
Hydrogen burning




Universita

degli Studi Electron and proton capture on 7Be
della Gampania I N F N
Luagt Vanndell L. Gialanella — ERNA and AsBeST collaborations |

Istituto Nazionale di Fisica Nucleare

Dipartimento dv Matematica e Fisica

o , , _ Big Bang Nucleosynthesis time {seconds}
; 10 I[IE ma 1I]4
101 /ﬂ 1% Bahcall-Serenelli 2005 . 1 o . I :
pp +1% _ | protons i C—— __.- I
1010 ¢ Neutrino Spectrum (xlg) - - - 4 —
ool "Be | +10.5% ] el - — - _ _ . e
13&‘-"""-::::‘;"\“* j o
- 108 - LF-
A pep 4y H
T 107 _’_E'D»" : g :I,I:I-'Il — -
: | o=y
< joef TR a--"" | : 3
5 _--""  "Be- | g -6 He Ha
= 10% +10.5% | —] E ] 10 -
/ : = o - ——
104 // : | d 4 e
I ' - tro
109 : 0 DEULTONS
102 | i ] Bef
101 ’./'L/ 1 11 . = i —
0.1 L ]'_.i?l b
Neutrino Energy in MeV ﬁ\‘— I-i
H d b o m-lz I ||III||II ] ‘ III L I H ] I | I
rogen purnin
yaros 5 3% 10 1% 107 3 % 108 10®

temp erature {(kelvins)

"Be production: SHe(*He.y)’Be Be destruction: "Be(p.y) B EC decay to "Li 3




Universita

degli Studi PoLaR (Reseach Laboratory Hub)

della Campania Caserta, Italy
L Vanuvitell

Dipartimento di Matematica e Fisica

Piombino *
* Portoferraio

» Bastia
& Biguglia
s'Borgo:

Porto Santo ,

Orbe
SEETS Orbetello

™ Parcoy

A Sy 1
4 [0]

Bonifacio

SantaTeresa ,

allura
3 Palau

Isttuto Nazional diFsica Nuclearo

Luigi Vanitell




Universita

degli Studi PoLaR (Reseach Laboratory Hub)

@ dclla Campania Caserta, Italy
L Vanuvitell

CIRCE Tandem Accelerator Laboratory

Dipartimento di Matematica e Fisica




3MV _Pc{leﬁon

CIRCE
Tandem accelerator laboratory

"qeT ANSIWayO0Ipey

Gas Target

SS Charge State Selection Magnet

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu




Radiochemistry Laboratory

td‘d

Radioactive ion beam injector

R,

~—

Off line "Be production via "Li(p,n) 'Be

aaz

J

i
R
W

"N

&
d !/ /

Fryd

Isttuto Nazional diFsica Nuclearo




RMS : working principle
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For a recent evaluation:

Solar fusion III: New data and theory for hydrogen-burning stars
B. Acharya et al.

Rev. Mod. Phys. - Accepted 4 April, 2025
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’Be EC decay to “Li

7

4Be3
3/2- 9.9 532246
0+ 861.815 keV 18
EC : 100.0 % 0--> ;Li4
e
I% Llog ft # Jp En [keV] &
K
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89.56 3.324 0 3/2- 0.0 r

t,,=K/E

E=Br+Bg;
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f,is determined by the environmental conditions

- ionization state
- chemical bounds




A 7-Beryllium electron capture STudy for nuclear and solid state physics (ASBeST)
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Ar gas N2 gas
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Vacuum measurement
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Fig. WP1.22 AFE/E matrices with a test "Li beam (left) and a "Be beam (right). "Li spot is circled
in the matrices. *Be ions may channel through windows causing events on the left of the matrix.

.

2.

A long run with high intensity ’Li beam injected shows that 7Li is sufficiently
suppressed
We plan to use 40 GBq to reach above 500 counts in the 3+ charge states
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In the meanwhile, a high precision and accuracy measurement of the ’Be halfllife at LNGS
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Outlook:

1. Complete 7Be EC measurements when
enough 7Be will be available

2. Measurements of '2C(a.,y)'®0 with the new R
jet target and Nal array 400050008000 00 e eh)




CERN Accelerating science

ABOUT NEWS

News » News » Topic: Physics

Voir en francais

ALICE detects the conversion of lead
into gold at the LHC

Near-miss collisions between high-energy lead nuclei at the LHC generate intense
electromagnetic fields that can knock out protons and transform lead into fleeting

quantities of gold nuclei

SCIEN
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CASERTAN EWS

Notizie Cosafareincitta Zone

ERNA detects the conversion of carbon
into oxygen at CIRCE

Low-energy head-on collisions between carbon and helium nuclei at CIRCE fortunately cross
the Coulomb barrier and transform carbon into fleeting quantities of oxygen nuclei.
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