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Presentation of MUST2/MUGAST @ e W

MUST2:

* 300 um Si detector
*  4x4 Csl crystals

* Upto 8 telescopes

Csl(PD) * |nusesince: 2007
4cm

DSSD 128+128
300um
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%JCLab Presentation of MUST2/MUGAST @ oot W

Iréne Jollot Curle
L h T

MUST2:

* 300 um Si detector
*  4x4 Csl crystals
— * Up to 8 telescopes
Csl(PD) * Inusesince: 2007

4cm

300um

e \\ SPEG 2007 SN MUGAST:
*  First step toward the next generation Si detector: GRIT
* 4 MUST2 telescopes (forward)
* 5-7trapezoid-shape 500 um DSSD (backward)
* 1 annular DSSSD (backward)
* 2 square shape 500 um DSSD + a 1.5 mm DSSD or 1 MUST2 (90°)
* Inuse at GANIL since: 2019 ISOL + Fragmentation beam
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MUGAST/VAMOS/AGATA

Campaign

22/11/2024 First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor



MUGAST-VAMOS-AGATA: 2019 - 2021

MUGAST AGATA

* (°Detection: VAMOS

* AGATA Ge y-ray spectrometer

* 4 MUST2 telescopes (forward)

* 5-7 trapezoidal DSSD + 1 Annular DSSD (backward)
* 2 Square DSSD or 1 MUST2 at 90°

* Cryogenic-target compatible

* 5 experiments (2019-2021)
* Shell-model
* Drip-line
*  Nuclear astrophysics
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T)C MUGAST-VAMOS-AGATA: 2019 - 2021

Iréne Joliot-Curie

“Heavy” fragments PID in VAMOS:

M. Assié Volume 1014, 21 October 2021, 165743
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vC.. MUGAST-VAMOS-AGATA: 2019 - 2021 et s

Université Paris Citeé
Laborateire de Physique
nfinis

Heavy” fragments PID in VAMOS: Light particles PID in MUGAST: T T T T With RF
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T)C MUGAST-VAMOS-AGATA: 2019 - 2021 pwersitd g e

Iréne Joliot-Curie

Efficiency MUGAST = plunger:
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Iréne Joliot-Curie Université Paris Cité

TJ)C MUGAST-VAMOS-AGATA: 2019 - 2021 A

Efficiency MUGAST = plunger:
Excellent background reduction:

R o MUGAST
S 2 # = Plunger 300— 16 17 o
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TJC MUGAST-VAMOS-AGATA: 2019 - 2021 e i e

Iréne Joliot-Curie H1] v Université Paris Cité

Efficiency MUGAST = plunger:
Excellent background reduction:

R o MUGAST
2 2 # = Plunger 300— 16 17 .
é i i | N - O(d,pY) @) no condition
§ sk H ﬁ 200 a) Missing mass + gamma spectroscopy:
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The new LISE campaign:

2023-20267
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TJC MUGAST@LISE campaign 2023-2026?

Iréne Joliot-Curie

Setup:
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JC.. MUGAST@LISE campaign 2023-2026?

Iréne Joliot-Curie
Laboratoire de Physique
) Infinis

Setup:
e CATS beam tracker
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MUGAST@LISE campaign 2023-20267 unwersitt W e

T

Setup: Mask on CATS:
e CATS beam tracker

XM2 vs YM2

N
o
=
1 Entries 1347431
Meanx 1.163

Meany -2.248
« [RMSx 9047
~* |RMSy 6736
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Setup:
e CATS beam tracker

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD
* Csl crystals

22/11/2024

.

R0
f"\,

MUGAST= D555,

MUGAST - MUST2
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Setup:
* CATS beam tracker

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD
* Csl crystals

[o2]
o

Time of flight (ns)

R
;44»,,

MUGAST= D555,

MUGAST - MUST2
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tJC... MUGAST@LISE campaign 2023-20267? @ oo

Laboratoire de Physique
es 2 Infinis

Setup:
* CATS beam tracker

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD
* Csl crystals
* Exogam Ge y-ray spectrometer

R0
44 v

MUGAST.=DSST;

MUGAST - MUST2
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Sciences
Université Paris Citeé

Setup:
* CATS beam tracker

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD
* Csl crystals
* Exogam Ge y-ray spectrometer

79, A,
f‘_y,.

MUGAST:=DSST,

MUGAST - MUST2
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Courtesy of Ozgé Aktas
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Setup:
* CATS beam tracker

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD
* Csl crystals

* Exogam Ge y-ray spectrometer : ‘_ A\ ) . N\ ZDD - Eiogam 0°
« 0°Detection: ZDD from LISE 4?/
*  Drift chamber (DC) ‘

* lonization chamber (IC) MUGAST DSSD

IC Plastics
e Plastic detector —__ Exogam
* Exogam Lv\]_‘\\
padn

7 ,! -
'//’ 1‘\\

L\

MUGAST - MUST2 . DD Plastic'
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Université Paris Cite

vC. MUGAST@LISE campaign 2023-20267 unversits gy g

Laboratoire de Physique
des 2 Infinis

Setup: Damage to the central plastic
e CATS beam tracker > No AE-E

* 5 trapezoidal DSSD (backward)
* 4 MUST2 telescopes (forward)
* 300 um DSSSD IC_ZDD_Sum:TAC_CATS_HF

> identification AE-ToF

ha

*  Cslcrystals g e g 1"
« Exogam Ge y-ray spectrometer =~ | ZDB - Exogam 0°
¢ 0°Detection: ZDD from LISE o ;

*  Drift chamber (DC) w00 - "

* lonization chamber (IC) : R | IC Plastics

* Plastic detector —_ Exogam

* Exogam o o

oSS d
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MUGAST@LISE2023
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SO-splitting around the N = 40/50 shell gap @ ovest W

Iréne Joliot-Curie
Laboratoire de Physique
) Infinis

S. Koyama and O. Sorlin, Postdoc: Ozgé Aktas:

*  Beam:®Niat 18 MeV/u and 40 MeV/u, 10° pps, 80% purity
Target : CH, 5 mg/cm? and CD, 0.5 mg/cm?

Reaction studied: %8Ni(p, d)®’Ni, ®8Ni(d, p)®°Ni

Topic: SO splitting and N=40/50 shell gap

Courtesy of O. Aktas
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Iréne Joliot-Curie
Laboratoire de Physique
) Infinis

S. Koyama and O. Sorlin, Postdoc: Ozgé Aktas:

Beam : ®8Ni at 18 MeV/u and 40 MeV/u, 10° pps, 80% purity

Target : CH, 5 mg/cm? and CD, 0.5 mg/cm?

Reaction studied: %8Ni(p, d)®’Ni, ®8Ni(d, p)®°Ni

Topic: SO splitting and N=40/50 shell gap

22/11/2024

)C... SO-splitting around the N = 40/50 shell gap @ oo Wi

®8Ni(p, d)®’Ni:

Arb. Units

First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor

30
25

/‘ 1.71 MeV p3/2(?)
20

-2ty
15 . (\3
A

10 1 MeV go/2

5.8 MeV f7/2 (?)

fs» — f, SO splitting
P12 — P32 SO splitting
Partial filling of the g/, orbital

Courtesy of O. Aktas




SO-splitting around the N = 40/50 shell gap @ et W

S. Koyama and O. Sorlin, Postdoc: Ozgé Aktas:

*  Beam:®Niat 18 MeV/u and 40 MeV/u, 10° pps, 80% purity
Target : CH, 5 mg/cm? and CD, 0.5 mg/cm?

Reaction studied: %8Ni(p, d)®’Ni, ®8Ni(d, p)®°Ni

. e 63 N(i 67 N(i-
*  Topic: SO splitting and N=40/50 shell gap Ni(p, d)°’Ni:
30—
63 N[ 69N - -
Ni(d, p)*°Ni: "3
& 1001 - 1.71 MeV p3/2(?)
3w g ‘/
80 %— ~29 lsAeV S 15 E_ . \(\3(\l
7oE- [43MeV g Mgy 'g go.ss MeV15/2 || \\m
k. . zmsv S F 1 MeV g9/2
sob- gs. "§5-2 MeV sE 5.8 MeV {7/2 (2)
40— C I
- 0
30— 2 0 2 4 6 8
20} E, (MeV)
103—
o pLobihy o V) » fs =2 SO splitting

5/2+ doublet?

8o/2 — ds, spacing
8o/2 — 872 SO splitting ?
*  Hint of the expected 5/2+ doublet?

P12 — P32 SO splitting
Partial filling of the g/, orbital

Courtesy of O. Aktas
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t)C Two-nucleon transfer: 4Cr(p,3He)*°V anversite G g

Iréne Joliot-Curie
Laboratoire de Physique
nrini

M. Assié, PhD: Hugo Jacob

*  Beam:“Cr at 30 MeV/u, 2x10° pps, 95% purity

*  Target: CH, 5 mg/cm?

*  Reaction studied : “8Cr(p,3He)*¢V

*  Topic: Influence of deformation on neutron-proton pairing

. -y A o
B 10
Isovector (T = 1) pairing e +
=]
= PR— M——
oo 00 d0-b0 :
% L & A GXPF1+DWBA
Isocalar (T = 0) pairing : SP+DWBA
@ exp.
proton neutron ms'pa l:nti:n 1= i i = TR
. ' T e R TR ST R R e e

Mass of initial nucleus

* Study competition between p-n and like-particle
pairing in N=Z nuclei

* Deformation of “8Cr could imply reduced T=0 pairing
contribution

* (p,*He) transfer reaction rules allow population of both
0+ and 1+ channels to measure o(0+)/o(1+) ratio

Courtesy of H. Jacob
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T)C Two-nucleon transfer: 4Cr(p,3He)*°V untversite g e

AT

Iréne Joliot-Curie

Laborateire de Physique
nfinis

M. Assié, PhD: Hugo Jacob _ (p2He) Ex with and without ZDD
*  Beam:*Cr at 30 MeV/u, 2x10° pps, 95% purity £ soop ok
*  Target: CH, 5 mg/cm? 3 ool
«  Reaction studied : *3Cr(p,3He)*V < 60| :'Nv;::"z”;gw
. . .« . (2] -
*  Topic: Influence of deformation on neutron-proton pairing T smF-
@ =
) -
w— 400 —
o -
+* -
40Ca “8Cr SfFe  S6Ni 300 =~
i A y— = '/
090 90-00 anf-
B 10 - 7
Isovector (T = 1) pairing - A + 100— " . W
pend r = 7% ./// //, ,///’ 7 j A y
: | . T : 1l QX
- -] e -10 -5 0 10 15 20
FS Ex (MeV)
1 & A GXPF1+DWBA
Isocalar (T = 0) pairing . SP+DWBA
A
—_— spin L @ exp.
.P ' ijecﬂon T e T R

Mass of initial nucleus

* Study competition between p-n and like-particle
pairing in N=Z nuclei

* Deformation of “8Cr could imply reduced T=0 pairing
contribution

* (p,*He) transfer reaction rules allow population of both
0+ and 1+ channels to measure o(0+)/o(1+) ratio

Courtesy of H. Jacob
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TJ)C Two-nucleon transfer: 4Cr(p,3He)*°V Inversitd gy g

Iréne Joliot-Curie

Laboratoire de Physique
nrinis

Université Paris Citeé

M. Assié, PhD: Hugo Jacob . (p.*He) Ex with and without ZDD
*  Beam:*Cr at 30 MeV/u, 2x10° pps, 95% purity £ soop ok
*  Target: CH, 5 mg/cm? 3 ool
«  Reaction studied : 8Cr(p,3He)*V < coo :'Nv;::"z“;;m
. . . . (2] =
e  Topic: Influence of deformation on neutron-proton pairing T swb
Q9 -
[} -
-06 400:—
=+ -
40Ca 48Cr SfFe  Ni 300
i . =
" 6’ ".6’ § ' 200[—
= 10 i -
Isovector (T = 1) pairing E o + 100} —
=]
= i i 1 /I N
“ Q’ ""’ & ¢ i s 210 -5 0 5 10 15 20
% 2 A GXPFI+DWBA N 8 Ex (MeV)
lssiesilar {T'=0) poiring i : ° il: DWBA “iCr(p He)*®V (0+) angular distribution
noton et il | L 1 -
"’ ."“‘""" Tpmjocﬁon ey .

K3
T

L 1 1
7 TR R | T L T v
Mass of initial nucleus

_+_
_+_

}
_+_

Differential cross section (A.U.)

* Study competition between p-n and like-particle
pairing in N=Z nuclei

* Deformation of “8Cr could imply reduced T=0 pairing S0
contribution .

* (p,*He) transfer reaction rules allow population of both
0+ and 1+ channels to measure o(0+)/o(1+) ratio

.
&

=

.

Consistent with =0
 DWBA calculation on the way

Courtesy of H. Jacob
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Coo Two-nucleon transfer: “®Cr(p,*He)**V nversite W g

Université Paris Citeé

Iréne Joliot-éﬁrié

Laboratoire de Physique
2 Infinis

M. Assié, PhD: Hugo Jacob _ (p.*He) Ex with and without ZDD .
*  Beam :%Cr at 30 MeV/u, 2x10° pps, 95% purity 2 e0r B
* Target: CH, 5 mg/cm? 3 ool
*  Reaction studied : *8Cr(p,3He)*V < oo :'Nv;::"z‘ggm
. . .« . (2] -
*  Topic: Influence of deformation on neutron-proton pairing T sub
[} |-
s |
w— 400 —
o -
* -
40Ca 48Cr $fFe  SNi 300—
L 3 |
bododo-do |
= 10 i -
Isovector (T = 1) pairing é E + 100[—
=
‘ ‘ ‘ _ ‘ 7| R — ol =
% L & A GXPFI+DWBA v =X (Mev)
Isocalar (T = 0) pairing : SP+DWBA OC(noHe) Y (0v) angular distioution Ey Doppler corrected (gate ZDD & 0.5 MeV < Ex < 1.5 MeV)
'proton .wm Tp'o;’:tl;ion 15 L 1 Laial 1. “IP- 1 1 § 5 8 ! ’
40 42 44 a6 48 50 52 34 56 = | E i '
Mass of initial nucleus g0 e Isoscalar
g = .
5 O;hq_ » W Deuteron-like
S10° |
_, . . 5 + B - —
e Study competition between p-n and like-particle £ 't‘,+ 'H, o 993 keV, J=1+T =0
pairing in N=Z nuclei 16 | %ﬁ“‘» :_
. . . . 10 20 30 50 60 —
* Deformation of “8Cr could imply reduced T=0 pairing %) I | ” ||
contribution _ _ Consistent with =0 T
* (p,*He) transfer reaction rules allow population of both

_ * DWABA calculation on the way -
0+ and 1+ channels to measure o(0+)/o(1+) ratio 1+ peak clearly visible!

Courtesy of H. Jacob

22/11/2024 First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor



C

-
- - 5 VErsite u“ Sciences
Iréne Joliot-Curie RIS e Ty O\ Université Paris Cité

MUGAST@LISE2024
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TJC Evolution of the neutron 1d,,,-1ds/, spin-orbit @ o

- - N ul Sciences
Iréne Joliot-Curie O\ Université Paris Cité

et splitting in N = 19 isotones and Fermi surface in 34Si

F. Galtarossa, PhD: Raquel Nicolds De Alamano:
*  Beam:34Si

* Target: CH, 5 mg/cm?

*  Reaction studied : **Si(p,d)*3Si

*  Topic: SO splitting and Fermi surface in 34Si

= = C?S
oo S(p.d)*S 12, 4y i B
- 3/2¢
‘ C?S =0.055 o5 o 1
=g 312.1 0.65 2 MeV 0 g
3 " 4 ; C2S ; 0.8 3 ke
L #Si(p,d)*si 100 7] C2S as in 35
- a2 8 06
Q cz:s = 2 0.50 Bi
- % I R g § i C2S as in Jongile et al.
oS3 3 a :‘§
ug;j Siig <& 0.2
oL 1"
b A 2 o
o 1.1 Mev 0 01 02 03 0.4
C2S of 3/2" state
2 MeV
p312 pJJZ

FIG. 3: Pictorial representation (left) and graphic (right) of the predicted variation of the difference between the vp, /2-vps/2
SO splitting in 373 and in *°Si as a function of the C%S of the 3/27 state at 1.981 MeV in 33gi,

Courtesy of R. Nicolas De Alamano
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TJC Evolution of the neutron 1d;/,-1d;,, spin-orbit

Sciences

Iréne Joliot-Curie Université Paris Cité

splitting in N = 19 isotones and Fermi surface in 3Si

F. Galtarossa, PhD: Raquel Nicolds De Alamano:
*  Beam:34Si

* Target: CH, 5 mg/cm?

*  Reaction studied : **Si(p,d)*3Si

*  Topic: SO splitting and Fermi surface in 34Si

36, 35, cs
Y HOd=H N2, o 12" 4100
265 . 3/2
- 32
C?S =0.055 050 s 1
A 312.1 0.65 2 MeV 0 g 0 8
N . } C?S — 0. B
v ssi Si(p,d)*Si 100 o C2S as in 358

a 3/2¢ 8 o6

.! cis=2 050 @

el

- . I oo1 JLime {0 § . C2S as in Jongile et al.
oS3 3 4 &

34g;j Pt & 02

1 P g

(<)
[ e 12 Mev < 8 01 02 03 04
C2S of 3/2 state
2MeV
p3/2 pJJZ

FIG. 3: Pictorial representation (left) and graphic (right) of the predicted variation of the difference between the vp, /2-vps/2
SO splitting in 373 and in *°Si as a function of the C2S of the 3/27 state at 1.981 MeV in 33gi,

The experiment failed:

» Hardware DAQ issue (20/30% efficiency only)

* Issue with CATS validation

* Late discovery of both issues ~ 7.5 UT lost (mostly 36S)
* 2.5 UT of good data then accelerator failure

Courtesy of R. Nicolas De Alamano
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TJC Evolution of the neutron 1d;/,-1d;,, spin-orbit

Iréne Joliot-Curie

splitting in N = 19 isotones and Fermi surface in 34Si

nfinis

F. Galtarossa, PhD: Raquel Nicolds De Alamano:
*  Beam:34Si

* Target: CH, 5 mg/cm?

*  Reaction studied : **Si(p,d)*3Si

*  Topic: SO splitting and Fermi surface in 34Si

36 35 cis
Y HOd=H N2, o 12" 4100
35 3/2
- 3/2¢
| C?S =0.055 0.50 s 1
A 3/2.1 0.65 2 MeV 0 g
" % {3 iC28 — 08 5 ke
PO g 3Si(p,d)*Si ! 100 D C2S as in 355
. | 3/2* 306
cis=? 0.50 ’gJ
Q el
- . I 091 Jame |0 § . C2S as in Jongile et al.
o 1}5 3 4 'Q
&2
> ot S s 0.2
34SI 5 E 8
oL
e 11Mev < Uy 01 02 03 0.4
C2S of 3/2" state
2 MeV
Poe Py

FIG. 3: Pictorial representation (left) and graphic (right) of the predicted variation of the difference between the vp, /2-vps/2
SO splitting in 373 and in *°Si as a function of the C2S of the 3/27 state at 1.981 MeV in 33gi,

The experiment failed:

» Hardware DAQ issue (20/30% efficiency only)

* Issue with CATS validation

* Late discovery of both issues ~ 7.5 UT lost (mostly 36S)
* 2.5 UT of good data then accelerator failure
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Encouraging preliminary results -> Rescheduled next year!

Courtesy of R. Nicolas De Alamano

22/11/2024 First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor



TJC Cluster structure of the ground state of

Sciences

Iréne Joliot-Curie Université Paris Cité

light exotic nuclei beyond alpha-clustering

VGA, D. Beaumel, PhD: Tania Zanatta Martinez:
* Beam: 012Be

*  Target: CH, 5 mg/cm?, CH, 5 mg/cm?

*  Reaction studied : 191?Be(p, «), 1°Be(d,°Li)

*  Topic: Triton clustering in light exotic nuclei
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Z-W. Zhangand L-W. Chen, Phys.Rev. C 95, 064330(2017)
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Courtesy of T. Zanatta Martinez
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TJC. Cluster structure of the ground state of

.
= = N |t: } QQ Sciences
Iréne Joliot-Curie y O\ Université Paris Cité

light exotic nuclei beyond alpha-clustering

VGA, D. Beaumel, PhD: Tania Zanatta Martinez:
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107 10% 107 107 10710 neutron skin thickness [fm]

n, (

* Beam: 012Be
*  Target: CH, 5 mg/cm?, CH, 5 mg/cm? 10Be(p,a)’Li:
*  Reaction studied : 191?Be(p, «), 1°Be(d,°Li) . o
*  Topic: Triton clustering in light exotic nuclei s
35—
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Courtesy of T. Zanatta Martinez
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v)C MUGAST@LISE: Upcoming experiments : 3R s

Université Paris Citeé

Iréne Joliot-Curie

C. Diget, N. De Séreville: (To be scheduled) A. Machiavelli, M. Assié: (To be scheduled)
Determining the thermonuclear ¥Ne(a,p)?*Na reaction rate by The tetra-neutron Isobaric Analog State in *H : The case for the
measurement of the “Li(*¥Ne,t)?>Mg(p)?*Na reaction ®He(p,3He) reaction
) £,(*Mg) = 8.0 MeV (24) ~ Kinematic Plot : Angular correlation Excitation Energy for 6He(p,3He)4H
E BT ;: ne > ‘sHe(p,’He)'H AT=0,1 mi T
g of :5M-Vm 'ﬂ!u ” Duer etal. T=2 4n1AS. aoo%— J« ‘111
6 TN 1 2 : mi_ I hi' '_;
107 4 ::“‘ . Shun 20 1 ] 20 300;— an 4
i s L g 100 110 120 130 140 150 160 170 180 100 110 120 130 140 150 160 170 180 méjj Ly L
L 6., (deg) Ejectile 6,,, (deg) .oo;_J T=1 resonances o M|
Figure 1: Differential cross section for 2+ state with C28 = 1 (left); triton kinematics for 22Mg resonance ’ L pedn Look at “He coming in and *He plus a proton coming out o - E:dtation E:ergy (M::/) * ”
(middle); and heavy-ion (*2Mg) angle against triton angle (right).

F. Galtarossa: (To be re-scheduled)
Evolution of the neutron 1ds,,-1ds,, spin-orbit splitting in N = 19
isotones and Fermi surface in 34Si
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FIG. 3: Pictorial representation (left) and graphic (right) of the predicted variation of the difference between the vp;2-vps 2
SO splitting in *”S and in **Si as a function of the CS of the 3/2~ state at 1.981 MeV in **Si.
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GRIT-AGATA-VAMOS

@GANIL (2029-?)
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GRIT - AGATA - VAMOS @ GANIL 2029

~41 silicon detector I s 4 AR ;
«  Coupled to AGATA 1 % =S <R
. Mci)susri)neg mOaSS 7 \\\\\ 4 «((‘.~///' _ 3

+ With PSA identification 77 2 A\

2000

u.)

1000—

Imax (a

0y Integration challenge:

I SL N T | « GRIT is inside the 450 mm sphere of AGATA
N7 A\ 90 electronics card

* 24 silicon detectors

Energy (MeV)
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Sciences
Université Paris Citeé

tJC... GRIT - AGATA - VAMOS @ GANIL 2029 e

Laboratoire de Physique
des 2 Infinis

24 of October 2024 — ASC meeting

To stay at LNL until mid 2028 to complete the zero-degree campaign. DISCU sslons abo Ut meChan ICaI |ntegrat|0n are OnQOIng

Move to GANIL to start the campaign in March 2029 to have (at least) two campaigns with a
minimum of 100UT per year dedicated to AGATA.

Most likely a “Small™-GRIT version first:

Formal decision on location after 2030 to be decided in 2027 once more information on SPES beams

?
and FAIR timescales/funding become available. * Forward®
DECISION: AGREED « Backward?

* Mixed?

22/11/2024 First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor



vC GRIT - AGATA - VAMOS @ GANIL 2029 @ oot Wi

Iréne Joliot-Curie
Laboratoire de Physique
nrinis

niversité Paris Citeé

To define the best GRIT geometry, the physics cases should decide: s

See: Agata@Ganil.2 workshop (https://indico.in2p3.fr/event/32436/)

The physics cases cover a wide range of topics:

* Resonance and near threshold spectroscopy
e Ab-initio testing

* Nuclear astrophysics spectroscopy

e Study of nuclear deformation

e Clustering and pairing in nuclei

* SHE and hyper-deformation

with various experimental technics:
*  One-nucleon and two-nucleon transfer

L

':.l

|

i |
1 1
ERNEEEREEE

e Charge exchange reactions o

* Surrogate methods -

*  GRIT coupled to AGATA and VAMOS covers nearly all physics cases

* DSAM + transfer -

* Most of beams requested from SPIRAL1 are already available

* Coulex or fusion b

* Improvement of the Kr, Ne beams ?

*  MNT with heavy beams aadiis

* Development of new beams : #Ti, %2Zn, 130, >>Co, **>’Ni
* Possible coupling to new Cryo He
* Need of H solid target?

Courtesy of M. Assié, E. Clément GCM2024: https://indico.in2p3.fr/event/31236/
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Irene Joliot-Curie

%JCLab Conclusion @ uDerSItR G e,

Strength of combining light-particle + gamma-ray + Residue detection:

» Measuring nearly all the particles is very powerful
» Nearly background free excitation energy spectra, and gamma spectroscopy studies
» Atool to study a broad range of topics (shell-model, astrophysics, drip-line...)
» There is more to come!!
» 3+ experiments in GANIL
» GRIT/VAMOS/AGATA@GANIL in 2029!

MUGAST/NAMOS/AGATA MUGAST@LISE GRIT/AGATA@GANIL Depends on AGATA

2019-2021 2029-2030?

22/11/2024 First ASTRANUCAP Workshop 2024 - V. Girard-Alcindor



] A o | Sciences

Iréne Joliot-Curie IS e N\ Université Paris Cité

Thank you for your
attention!

Collaboration:

JCLab Orsay: M. Assié, D. Beaumel, Y. Blumenfeld, N. De Séréville, V.Girard-Alcindor, J. Guillot, F. Hammache, H. Jacob, A.Korichi, L. Lalanne, I. Stefan, T. Zanatta Martinez
INFN-Padova, LNL: D. Brugnara, J.Casal, F. Galtarossa, A Goasduff, A. Gottardo, D. Mengoni, D. Testov
INFN-Legnaro: A. Raggio, A. Montanera Piza, |. Zanon
INFN-Milano: S.Leoni, B.Million
GANIL: E. Clément, A. Lemasson, D. Ramos, M. Rejmund, O. Sorlin, F. de Oliveira, C.Fougeres, G. De France, B. Bastin, S. Leblond
LPC Caen: F. Delaunay, J.Dudouet, F. Flavigny, C.Lenain, A.Matta, F.Noury, N.Orr
IRFU-CEA-Saclay: M.Siciliano
IPHC Strabourg: K. Rezynkina, G. Duchéne, F. Didierjean
University of York: C. Diget, A. Laird, J.S. Rojo
University of Surrey: W. Catford, G. Lotay, C. Paxman
HHNIPNE Magurele: R.Borcea, F. Rotaru, M.Stanoiu
University of Santiago: B. Fernandez-Dominguez
University of Valencia: A. Gadea
University of Huelva: A. M. Sanchez Benitez, J. A. Duefias
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