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E400S
E442S
E521S
E521aS
EXXX
EXXX
E560S
E561S
E563
E578S
E568S
E641S

F. de Oliveira, L. Achouri et al.
|. Stefan et al.

F. de Grancey et al.

M. Assié et al.

L. Gaudefroy, O. Sorlin et al.
S. Giron, F. Hammache et al.
M. Aliotta et al.

D. Mountford, A. Murphy et al.,
S. Harissopulos, P. Ujic et al.
P. Ujic et al.

P. Ujic, A. Ajevremovic et al.
B. Bastin, F. Boulay et al.

+ 9 Ph.D. Thesis
+ Indirect experiments (nuclear structure, dynamics etc...)

Last 15 years astrophysics @ GANIL

EPJA 24

PRC 90

PLB 758

PLB 721

EPJA 27
Submitted

To be continued
PRC85

To be continued
PRL110

Thesis C. Fontbonne
To be submitted

People @ GANIL: F de Oliveira + B. Bastin + A. Fantina + collaborations (LPC)
Coordination in France: F. Hammache (Orsay)

Long term collaboration with Romania: C. Borcea...
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M. Aliotta, Nuclear Physics A690 (2001) 790

S(E) [MeV b)

The Electron Screening effect

A
=
% ] \ ELECTRON
L \ i CLOUD Induce an
— / 7
8 Yy SHIELOED / enhancement
NUCLEUS of & (E)
0 8)
>
D)
_
D ‘‘‘‘‘‘‘‘
S Er PROECTIE ==
L 2
i 3 4 0 Ra Rq R,
Direct “He(d,p)*He

Uexp = 21947 eV
yadia = 120 eV
/

| Adiabatic
limit

r Bare nucleus

1 10

E [keV]

Big puzzle
Still not understood

100

DISTANCE r

Table 1

The experimental values of the electron screening
adiabatic limits, y2dim,

Reaction ysdim ¥
(eV) (eV)
(1)  2H(d,t)'H 14 19.14+34
[2] 3*He(d, p)*He 65 10949
(3] *He(d, p)*He 120 21947
[4)  *He(*He2p)*He 240 305490

uexp > Uadiabaticlimit

Z. Phys. A - Atomic Nuclei 327, 461 468 (1987)

Assenbaum, Langanke, Rolfs

C. Spitaleri et al. Physics Letters B 755

(2016) 275-278



190 half-life 19Ne half-life
B~ decay B* decay
D \
" |\H -y
2644 - ‘ EEr | Opposite
An experiment performed at mar e effect
GANIL/SPIRAL with 2 beams maz—— 4K 16K — v oK
19Ne /190 at5.105pps 4 AMeV \ 4 4
Implanted in a cooled Niobium foil ~ Superconductor  \etal | se oY/ 180k
3.611 BR
Conclusions ol
* No superScreening observed :
* Measured: AU, (*Ne) = 110(90) eV  and o \J
AU, (1°0) = 400(320) eV
* In agreement with classical model AU, = 0 357}
(adiabatic limit) 3sel L .
» Impact on standard model test (precision ~ 3x104)
 New experimental technique developped P. Ujic et al.

PRL 110 (2013)



A new experiment performed

PM1&2_corr |

A

10°

10°

104
3

o 10
Q.

Q. 102

((e]

o

i

10

E===== \HHTq \I\HITF‘ HIIHTF‘ IHH!TW \IHHH‘ Hmrrrrr

Max 1 % deadtime

403

T1&01S16831L181L100

FASTER digital
acquisition system

2 targets (Pb, Csl)

PR T I R T S N R T
120 130

~

1 | 1 1 1 1 | 1 1 L i3
140 150 160

Deep analysis of the data

S.Triambak
17.262(7)s

P.Ujic
17.254(5)s

|

’ * Pile-up
* Baseline fluctuations
* Photomultiplier gain fluctuations

L.J.Broussard
17.2832(83)s Ces travaux
E658S

17.2569(21)s

}

I I
2012 2013

I I T
2014 2015 2016

Année

Collaboration E568S: P. Ujic, C. Fontbonne, F. Rotaru, et al.
Thesis of Cathy Fontbonne (LPC) 15t February 2017

Next: The most accurate of the world!? ~10-5 Ec~ 10eV



Understanding the Hoyle state

v + 7654
Triple alpha reaction and the Hoyle state » g - === 7366
Be +a
3 4He=> 12C ~+ 4439
Puzzle : Anthropic principle —
].:. (:1
Ikeda conjecture The Hoyle state
The coupling to a nearby cluster decay
channel induces cluster correlations
mLi +11 375
J. Okolowicz, M. Ploszajczak and W. Nazarewicz Prog. Theor. » —mmmE==== 00
Phys. Supplement 196 (2012) 230. . lgL'_i N :I'l 3/2

11y -
[1

Dineutron halo



Is clustering a generic near-threshold phenomenon?

A narrow Y- state observed —

- I =36(19) keV
The case of 1°F _ 1~ Firstexcited state
2 B 5/2+
. 8 08—
Studied at GANIL = b
140(p,p)1*0 in inverse kinematics %U 065
E=6.0 MeV/u I F
using a 150 um thick (CH,), target 0.4 J{
i =1.88(1)x10° pps 100.0(1) % pure B +
02—
00
An above-barrier narrow resonance in *°F. Conclusions:
De Grancey, F., Mercenne, A., de * A hint for strong 2p correlation, “?He”
(A)"V‘?:_ra Sar]tocs’ F‘; Dlav'”son' lep SR, cluster, observed in 15F, at the 2p threshold.
ngélique, J. C,, et al. . ..
Physics Letters B, 758, 26-31. (2016) * It seems to confirm that clustering is a
generic near-threshold phenomenon...

New proposal accepted: The fastest y-transition I. Stefan et al.



Measurement of the 72Ge(p,y)’3As @ IFIN (2017)
B. Bastin, G. Randisi et al.

e Unmeasured (unsuccessful attempt with a natural Ge target)
-> use of enriched target (>95%)

e Large cross section variations using different theoretical inputs

o Activation technique
I — l.o, : E.=2.5MeV T irradiation=10h
Gamow p

WindownGe(p,n)nAs 3MV Tandetron accelerator

72 ' 57!953'5 SLANIC Salt mine = low background
Ge(p,y) "As SRR = -

— (pyy) TALYS Phenomenologic
— (p,n) TALYS Phenomenologic
— (p,y) TALYS Microscopic
— (p,n) TALYS Microscopic

— (p,n) NON-SMOKER

1 I 1 1 1 l 1 1 1 l
6 8 10

i E.. (MeV)

Large discrepancy of models at 2.5 MeV




Thank you for your attention

Many thanks to all collaborators



