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CGAN

Stable beams for SPIRAL1

Possibilities

All GANIL beams on 12C target (12C to 238U, <95MeV/u, <2E13 pps) -> beam fragmentation

12C beam on any target material up to Nb -> target fragmentation
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_ CANIL
Beam production

« 58 primary beams from 12C to 238U
« Graphite target (so far)
* 4 ion sources

The ISOL technique

Primary Target/
beam | stopper

lllllllllllﬁ€ 
To user/ B GREEERREEEBEE

acceleration

____________________________

~
1+
Nanogan FEBIAD TULIP(-FEBIAD) MonoNaKe
For gaz For condensable For proton rich isotopes For alkaline
N J N\ o ___ . J
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Operating modes

a) 1+ shooting through, for identification, low
energy (10-20 keV) physics in LIRAT and since
2024, low energy (2 MeV/u) post-acceleration of
very light ions (up to A=12)

b) N+ shooting through for post-acceleration (up to
24 MeV/A)

c) 1+/N+ for post-acceleration

d) SP1CB as a source for post-acceleration tuning or
experiments with stable or long-lived isotope
beams (gaz only)

e) Using a 1+ TISS without primary beam as a
source for stable beams (to tune CIME) or long-
lived isotopes (batch mode)

L. Maunoury et al, 2018 JINST 13 C12022
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= Available energies after CIME Up to 24 MeV/u, limited by:
® [ T Bmmemaximiations * charge state distribution at the output of the charge breeder
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TULIP SPIRAL1 Q&’
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MonoNaKe (credit P. Jardin) Thick target + SIS

] Low ionization potential atom
+

High work function surface

Surface ionization

A
B
1
Designed and tested in 2006

Recently, interest for Li beams

« Successful production test of 8Li (2e7pps) and °Li (1e5pps) at low
energy in 03/2024

« Successful experiment with post-acc. 8Li (5e5pps at 1.2MeV/A) in
06/2024

In the future
« Development and tests with Re ionizer to enable other elements

GCM 2024

CANIL

NEWS

21/06/24 Contact: DOD

Nouveau faisceau de 8Li* post-accéléré
New post-accelerated beam of °Li*

Intensité al'entrée de G22 - 5.10*pps

Un nouveau faisceau de 8Li* a été produit et envoyé dans le
set up ACTAR A 1,2 i éde 5.10

CANIL

13,6

Li B
530 83
Na | Mg Al
5,14 § 7,65 5,99
Kk [ ca sc T v | cr | [mMn Fe co | Ni |cu Ga
434 6,11 656 683 675 677 743 79 788 764 773 6
Rb | Sr Y zZr Nb Mo T |Ru||Rh |Pd | Ag In

418 560 622 663 676 7,00 728 736 746 834 758 579

Cs Ba , Lu Hf Ta w Re Os m
389 521 543 # 68 755 786 783 844 611

Fr Ra ., Lr | Rr
407 528 49 6

Db Sg Bh Hs Mt Ds Rg Cn Nh

La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho
558 554 547 553 558 554 567 615 58 594 602

«~ Ac Th Pa u Np Pu Am Cm Bk cf Es
517 § 631 589 6719 627 603 597 5939 62 628 642
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TULIP (credit P. Jardin) Thin 58Ni target + SIS

On-line test 2023: production of "*78Rb* ions (=10%)

Isotope T1/2 LErate  (pps) o
mese S mars-22 juli Iet 23 e
74 64,76 ms 1,7E401 7"
75 19 S 1’5E+04 g 1E+03 Nl]'::;uc:ie(;nr;;e (calculated PACE4)
29 76 3685 3,80E+03 | 2,5E+04 T
bLC g e— 77 3,78 m 1,6E+05 o
. window e - 5,74 m/
. Mo-Ni-Mo target 78 17,66 m >80E+04 6,8E+04 o 73 74 75 76 77 78 79
TU LIP CaVIty P P (fUSIOn-evaporatlon) . Masse isotope Rb
- Ongoing
Graphite 4 . _ » Off-line test of the TULIP-FEBIAD coupling (metallic ions) +
catcher b : . . .
- rotating wheel (production x7) e &

In the future
« Off line test of Re ionizer

'P 0Ne « On-line production of 7“Rb (20257?)
L ! 0y » On-line test of the TULIP-FEBIAD with a 5Fe
ion beam k target and a “N beam (20267?)

Rotating wheel
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FE B IA D Thick target + lonization by electron impact (non selective) / surface ionization

Since 2021

* Irradiated with 48Ca (2021), 3°Ar, 84Kr (2022), °°Cr (2023), °8Ni (2024),12°Xe (2024)

« 100+ radioactive isotopes/isomers seen, including around 60 at post-accelerable
intensities (>1E5pps).

« 4849Cr produced for the first time in 2023 o S R T T
« Fe/Co/Ni beams produced for the first time in 2024 & o saosis o[ Tasieol 2msEa7
« « Heavy » ions produced in 09/2024 en TR
53Fe_m->53 Fe 53| 000454821 152 4 1,27E+06
Gopsl 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Credit: E. Le Villain. Preliminary results

In the future
« Experiment with post accelerated “8Cr in 2025
« PhD project (E. Le Villain, started this month)

s gl 1t . s = Optimized FEBIAD for Fe-Co-Ni beams
5 Bl 230 73 1 3 2 P R = Purification by acceleration+stripping+spectrometer (09/2025
N g L b rication by ceeleratons siippingrspectiometer (0912025
7 e R R WH. Post-doctoral project (S. Hurier, started this month)
e New target development (Y, Zr, Nb ?) for °C irradiation
= = Proof of production
< (R R ) ) o e e 2 e o P
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Etiquettes de lignes 01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
(vide)

z

a1

© SN ECRNanogan (done)

» L L Ir—— )
£ -SJrface ionization (done with FEBIAD/MonoNaKe/Tulip) 990 990 550 530 990 990 990 950 ssoffJJ] ol ool 50 50
7 5500 5500 5580 5580 5580 5580 5580 5500 3550 5550 5550 sooof ssoo ssso
3% FEB]AD(dOne) 60 117 153 149 111 63 340. 14.5. 14 00 00 [l 50 90
35 28 39 57 65 65 53 39 30 36 43 21 12[lll 00 00 00 00 %90 50
% -Stable orlonglived 00 20 26 36 49 62 52 24| 3 oo[JJjj co il ool o 00 ==

>

8
00 24 22 25 34 44 59 47 32 22 24 0ol 00 00 00 00 00 00 00 00
unstable/unbound 24 24 30 35 45 s7[J] 35|l 32| ol oo o o0 00 00 00 00

k<]

2

3 29 26 31 37 44 53 60 47 3.1[l 14l 00 00 00 00 00 00 00 00 00
30 -refractory element s 13[ 19 . 00l 00 00 00 00 00 00 00 00

2 00 00 1.1] 15 . . 00 00 00 00 00 00 00 00 00

P 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 0.0 00 00 00 00 00
oo co 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

00 00 00
00 0.0 00 00 00

7 All beams >1E3pps at low energy

00 00 00 00 00 00

2 ECR Nanogan (not done yet) 00 00 00 00 00 00 00 00 00 00 00
- Surface ionization (not done yet)

2 00] 00] 00 00 0ol 00 00 00f00] a0 00 00 00 00

- FEBIAD (not dore yet) ool oofilf oo oo o0 00 |

00 00 00
oo o
00 00 00 00
00 00 00
00 00 00

00 00
0.0

18 00 00 00
17 00 00

IFERO0ZOTEEIEUOLAR AR I<OZIIOZONPRENTAIZL <N Z
5

=N WA OO N ®© O

15/20/2024




| GANIL
Production summary

Etiquettes de lignes 01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
(vide)
z
a
© I ECR Nanogan (done)
2 590 990 990 530 9990 990 9580 990 90 5350 20| 5920 90
38 -SJrface ionization (done with FEBIAD/MonoNaKe/Tulip) stalalal el lole o o luds
7 5500 990 9990 9580 990 9990 5950 990 3990 5580 990N 550 [N o550 900
3% FEBIAD (done) 60 117 153 149 11 63 30 sl 1+ 00|l 50 0
35 28 39 57 65 65 53 39 30 36 43 21 12[Jll 00 00 00 00 s %0
% - stable or long lived - 00 20 26 36 49 62 52 24[J| 35|l ool ool ool o o0 >
3 00 24 22 25 34 44 59 47 32 22 24 00[fll 00 00 00 00 00 00 00 00
» -UﬂStab|E/ unbound 24 24 30 35 45 5.7. 36| 32 oo o.o. 00 00 00 00 00 00
3 29 26 31 37 44 53 60 47 31| 14l 00 00 00 00 00 00 00 00 00
0 -refractory element snq 13] 5 0 0offll 0.0 00 00 00 00 00 00 00
% 00 00| 1.4] 51 ! 00 00 00 00 00 00 00 00 00
P [ 00 00 00[00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 0.0 00 00 00 00 00

7 All beams >1E3pps at low energy

oo co 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

" ECR Nanogan (not done yet) 00 00 00 00 00 00

> Surface ionization (not done yet)

o1 00] 00[ 00 00 00] 00 00 00 00

- FEBIAD (not dore yet) |
00 00

00 0.0 0.0 00f0.0]
0.0 00 00 00|00
00 00 00 00] 00

00 0.0 0.0
0.0 00 00
00 0.0 0.0} 00f 0.0
00 0.0

00 00 00

00 00 00 00

ool 0o
00

IFERO0ZOTEEIEUOLAR AR I<OZIIOZONPRENTAIZL <N Z
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fiquettes delignes 01 23456 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 . .

oo Test/experiments with SPIRAL1 beams

z

41 12

© N ECR Nanogan (done)

39 9990 9990 9990 999.0 9990 9990 9990 9990 9990 9990 9990 9990 9990 10

B - Surface ionization (done with FEBIAD/MonoNaKe/ Tulip) 0 0 0 0 0 0 20 20 ] ol o 0 oo

37 9990 9990 990 9990 9999 9990 990 990 8

3% FEBIAD (done) 60 14 00 [l 20 om0

35 28 39 57 65 65 53 39 30 36 43 21 12 0.0 0.0 0.0 0.0 990 990 6

% - stable or long lived 00 20 26 36 49 62 52 24| 35|l ol ool ool o0 o0 >

33 00 24 22 25 34 44 59 47 32 22 24 00 0.0 00 00 00 00 00 00 00 4

2 -ur‘stabld unbound . 2| oo ] oo 00 00 00 00 00 00 2

31 29 . X 14 00 00 00 00 00 00 00 00 00

0 refractory element wod 13 19 00ffll 00 00 00 00 00 00 00 00 0 1 | |} |

29 00 00f 1.1} 1.5 00 00 00 00 00 00 00 00 00 A N M S N ONOWOOANMSTIL ONOWOO — N < 0

28 0.0 0.0 00 00 00 00 00 00 00 00 O O O O O O O 00 ™ ™ ™ ™+ A o o o o 4 N N &N &N N
00 0.0 00 00 00 00 00 00 00 00 00 00 00 00 ggggggggggg88888888222222

7 All beams >1E3pps at low energy 0 0 0 00 00 00 00000000 00 00 00 0

26 00 0.0 00 00 0.0- 0.0 00 00 00 00 00 00 00

25 00 0.0 00 00 00 0.0 00 00 00 00 00 00 00 [ ] Nanogan FEB|AD/TUL|P/MOI"IONaKe

2 EQR Nanogan (not done yet) 00 00 0060 00 00 00 00 00 00 00

> Surface ionization (not done yet)

2 00[ 00] 00 00 00 il 00 00 09] 00| 00 00 00 00 00

- FEBIAD (not dore yet) o9 |

00 00
0.0

00 00
00 00 00 00
00 00 00 00

00 00 00 00 00
00 00 00

00 00 00 00 00f 0.0
00 00 00 00 00 00|00
00 00 00 00 00 00|00

0.0} 00

00 00 o:o 00

00 00 00 00 00f00f00 00 00 00
00 00 00 00 00f00]00 00
00 00 00 00| 0.0f 0.0

00 0.0

00 00 00 00 00 00
00 00 00 00 00

ool 0o
00

IFERO0ZOTEEIEUOLAR AR I<OZIIOZONPRENTAIZL <N Z
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I d t |
Eriquettes delignes 0123 456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 . .
oo Test/experiments with SPIRAL1 beams
z
No 41 12
> © [N ECRNanogan (done)
Y 39 9990 9990 9990 999.0 9990 9990 9990 9990 9990 9990 9990 9990 9990 10
s » - Surface ionization (done with FEBIAD/MonoNaKe/Tulip) 0 50 920 930 0 20 0 0 il
RO 37 =0 20 250 290 2 8
K36 FEBIAD (done) 60 g
- 28 39 57 65 65 53 39 30 36 43 21 12[Jl 00 00 00 00 s o 6
e - stable or long lived 00 20 26 36 49 62 52 24| 33| ool ool oo 0o oo >
As 33 00 24 22 25 34 44 59 47 32 22 24 00 00 00 00 00 00 00 00 00 4
G 2 - unstable/unbound 24 24 30 35 45 57| 36|l 32l o> Ml ool o0 00 00 00 00 00 )
G 31 29 26 31 37 44 53 60 47 31[J 14/l 00 00 00 00 00 00 00 00 00
N 2 refractory element wod 13[ 19 22 21 15 00 00flll 00 00 00 00 00 00 00 00 0 [ | | [ | |
Qa 29 00 00]1.1]15 17 17 15 13 13 0.0 00 00 00 00 00 00 00 00 00 00 A N M SN OMNOGWOO A CNMSZTFIWMOMN GWOGBO = N o < 0
Ni 28 I 0.0 0.0 0.0} 0.0] 00 00 00 00 00 0.0 00 00 00 00 00 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 g g g g g 8
© 2 Allb >1E3 tl 00 00 00 00| 00]00 00 35|l 00 00 00 00 00 00 00 00 00 00 00 00 N NN NSNS ”RCS”””E®&®
eams PPS at Iow energy
Fe 26 00 0.0 00 00 00 0.0 15 0.0. 0.0 00 00 00 0.0 00 00 00
Mn 25 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 u Nanogan FEB|AD/TUL|P/MOI"ION8KE
o ECR Nanogan (not done yet) 00 00 00 00/00 cofill 15 00 00 00 00 00 00 00 00
v 3 o
. Surface ionization (not done yet)
< 21 0.0] 0.0} 0.0 00 0.0 0.0 00 00J00J00 00 00 00 00
a 2 EBIAD (not done yet) 00 00 00 00 00) ool ool oo 00 00 00 ]
K 19 00 00 oopl| oo 0o
A 18 00 00 00
a 17 00 00 00 00 0.0 00 00 00 00 0.0 0.0] 0.0
s 16 00 00 00 00 00 o0offill 0o 00 00 00 00 00 00|00
P15 00 00 00 00 ooffill 00 00 00[ 00| 00 00 00 00 00 00 0000
s u
A 13 00 00 00 00 00 00 00 00 00 00]00|00 00 00 00
Mg 12 00| 00 00 00 00 00 00 00 00]00f00 00
Na 11 00 00 00 00[ 00| 00
Ne 10 0.0 0.0
F o9 00 00 00 00 00
o 8 00/ 00 00 ]
N 7 0.0 0.0 00 00 00 00 00 00 00
C 6 0.0 00 00 0.0 00 00 00 00
B s 00 00| 00] 00 ool 0o
Be 4 0.0 0.0] 0.0 0.0
i 3 0.0)
He 2
Ho1 00
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P | t u —
Etiquettes de lignes 0123456 7 8 91011121314 1516 17 18 1920 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 : :
oo Test/experiments with SPIRAL1 beams
z
a 12
© SN ECRNarogan (done)
39 9990 9990 9990 9990 9990 9990 9990 9990 9990 9990 999.0| 9990 9990 10
» - Surface ionization (done with FEBIAD/MonoNake/ Tulip) RTINS & .
% FEBIAD (done) : : :
3 28 39 57 65 65 53 39 30\36 4 2Jll 00 00 00 00 0 =0 6
% -stab|e orlong lived 00 20 26 36 49 62 52 24 s [l o o] ool 0o 00 =
33 00 24 22 25 34 44 59 47 32 22 24 00 ) 0.0 00 00 00 00 00 00 4
» - unstable/unbound 24 24 30 35 45 57| 3s [l >2 [} - ofJjj 0o 00 00 00 00 00 )
3 29 26 31 37 44 53 60 47 31| 14 00 000 00 00 00 00
0 refractory element wod 13] 19 22 21 15 00 0offll 00 00 00 00 0D\00 00 00 0 1 | |} |
2 OORAIRAR 00 00 00 00 00 O A NN SN ONOONDO A NMT N ONONWODO - N M < N
28 00 00 00 00 00 00 00 00 O O O O O 0O 0 0 O o ™ o o o oo o AN o &N &N N
S OO0 0000000000000 O0O0O0O0 OO0 O o O
00 00 00 00 00 00 00 00 00 00 00 00 NN ANNNRANNNRRAANNNRAANARAQASAQ

7 All beams >1E3pps at low energy

oo 00 oo o

% . .
X 00 00 00 00 00 00 00 00 00 00 [ ] N FEB'AD T L|P M N K

3 ECRNanOgan (nOt done yet) % 00 00 00 00 00 00 00 00 anogan / U / onolNake

> Surface ionization (not done yet)

. FEBIAD (not done yet) i |

* n-deficient Rb isotopes

00 00 00 00
00 00 00 00 00 0.0} 00 00 00 00 00 00 0000
00 00 00 00 00 00 00 OAO 0.0 00 00 00 00 00 00| 0.0f

00 00 00 00] 0000 00 00 00

00 00 00 00f 00|00 00
11 00 00 00 00[ 00| 00

o 4849Cr, 50Mn, 53m9Fe 55Co, 56.57Ni, Cs isotopes down to A=117,
» Other isotopes (ongoing analysis)

00 00 00 00 00 00 00
00 00 00 00 00

We can/could do many exotic beams !
(Operational limit at 1 TISS/month)
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Introduction/outline

Experimental areas

V. Beam Purity

Historic GANIL~
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Purity

N

CANIL

Mass spectrum, A=0->60

15 20 25 30 35 40 45 50 55 60

(HA)

0.01

A selection -> Isobaric contaminants

| CF

0.0001

=+ Zselection
E = gas (Nanogan)
o = alkali (MonoNaKe/TULIP/FEBIAD)
% = molecules (reactive gas injection)
— |« |sobar separation in DESIR (resolution 5.105)
* Isobar separation in CIME (best resolution 3.10%)
. = Light ions only (A<40)
o = Bestres. in energy range 2.7-5.8 MeV/A
£« Stripping
2 = n-deficient only
= = Max energy mandatory (12-16 MeV/A)
T
= Z<30

GCM 2024

1 O
0.1 [
0.01 - g
. - om 1
'S, _ —_—
z 10" m__ 2mHN
5
10
= ] g
Q 8
-7
ﬁ 10
ID_E 1
o — 12aHN=3.3 107
|
g 1o | ¥ | [
0 210 410t a0t zan™
&f o Bm
f m

.|..|_nnnﬁnmﬂmmw

Cyclotron selectivity (H=4, MN=120)

Image credit: B. Jacquot
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Purity in DESIR

LIRAT
R_FWHM HRS

0 5000 10000 15000 20000 25000
1.0E+12
1.0E+11
1.0E+10
1.0E+09
1.0E+08
1.0E+07
1.0E+06
1.0E+05
1.0E+04
1.0E+03
1.0E+02
1.0E+01
1.0E+00
1.0E-01
1.0E-02

—0—45C —e—22Al 26P 47Ar —8—A48Ar ——A49Ar —8—42C| —e—43C| —e—44C| —e—45CI —e—39P —e—40P

Experiment not
possible (limit for
traps)

N\

Contaminant/lon of interest integral ratio

41P 21Na 23Mg 25Al 29P 33C| —e—37K —e—39Ca —@—41Sc —@—58Zn —@—48Cr —@—56Ni

GCM 2024 "y Oy 15/20/2024
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Purity in DESIR

LIRAT DESIR with SHIRAC + HRS (ideal)

R_FWHM HRS
0 5000 10000 15000 201)00 25000

1.0E+12

1.0E+11 Conclusions for DESIR
L.OE+10 Experiment not SHIRaC + HRS is necessary

1.0E+09 . -
' possible (limit for * High R critical

1.0E+08 : . .
1.0E+07 traps) Estimation very tail-dependant

1.0E+06
1.0E+05
1.0E+04
1.0E+03
1.0E+02
1.0E+01
1.0E+00
1.0E-01

1.0E-02
—e—45C1 —e—22Al 26P 47Ar —8—48Ar —@—49Ar —e—42C| —e—43CI —e—44C| —e—45C| —e—39P —e—40P

10

N\

Contaminant/lon of interest integral rat

41P 21Na 23Mg 25Al 29P 33C| —e—37K —e—39Ca —@—41Sc —@—58Zn —@—48Cr —@—56Ni

GCM 2024 "y 15/20/2024
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Purity in DESIR

LIRAT DESIR with SHIRAC + HRS (ideal)
R_FWHM HRS
lCIME - l)
5000 10000 15000 20p00 25000

o L.OE+12
@ LOE+11 Conclusions for DESIR
?}, 1'8;1)8 Experiment not e SHIRaC + HRS is necessary

1:OE+08 possible (limit for * High R critical

1.0E+07 traps)  Estimation very tail-dependant

1.0E+06

1.0E+05 Conclusion for CIME

1.0E+04 * Only usable for light masses and

1.0E+03 = S e m— = lightly contaminated beams
1.0E+02 N -\ t-acc. beams

1.0E+01 ’

1.0E+00 \ \

Contaminant/lon of interest inte

1.0E-01 \\ \ N\

1.0E-02

—0—A45C| —e—22Al 26P 47Ar —@—48Ar —@—49Ar ——42C| —e—43C| —e—44C| —e—45C| —e—39P —e—40P
41P 21Na 23Mg 25Al 29P 33C| —e—37K —e—39Ca —e—41Sc —@—58Zn —@—48Cr —@—56Ni

22 GCM 2024 "y 15/20/2024
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Post accelerated FEBIAD beams - intensity

Eriquettes de lignes

1234567 8S51011121314151617 181920 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

172 isotopes + possible batchmode beams

GCM 2024

All radioactive beams > 1074 pps after acceleration
e Direct measurements (19, mostly Nanogan)

* Extrapolation from direct measurements (46)

e Estimates (107, FEBIAD only)

Summary of the perspectives for nuclear physics at GANIL

[ Another important ingredient:
| --> structure & reaction theory

*>Co(d,p) and *’Ni(d,p)
9Cu *®Ni, 57Cu (3He,dy)
9Fe,B5Kr,”Se (d,p) < surrogate} massive stars

Type | X-ray bursts

Deformation &

735r(3He,ny)3°Sr shape
7375778r(d,ny) coexistence

N 74Kr(t,p)

73,74,75,7677(¢(d, py) } underlying

(New) clustering

89111 i (*He,p) & (*He,*He)
10128¢ (*He,p) & (*He,*He’)

14,16¢ (p,*He) 11138 t,*He, “He 7=28 72,73,74,75,765r(d, py) nuclear strut.
910¢ (t,5Li) clusters
480, 52Fa 56N (d 61 =
17(F:(rl :)i;ON' (d,°Li) . Z g Shell model & nuclear structure
P, } 2p-emitters = 23N (d,py) }3N forces

10-11¢ S0\, 46Cr, 43Ti beams
=+ with *°0, °°Cr and “*Ti primary beams
. **Si(3He,d)*>P
68,7072 j(3He, d) shell
245j, 285 34327\ ¢(p t)225j, 265, 32307 evolution

Pairing and np correlations
bHe(ZOSPb 210Pb)4He }

: GPV
6He(116snl 118Sn)4He

“2Fe(d,*Hey)
%7Zn (*He,py) np

-+ with increased intensity of “°Ca, *®Ar or 325
and N=Z beams above Zn pairing ¥

M. Assié, WS Cible-Source, 09/2023
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Post accelerated FEBIAD beams - purity

Mass spectrum, A=0->60
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Post accelerated FEBIAD beams - purity

Cyclotron selectivity ( H=4, N=120) 5m 1

hog | | ] . _
o TO credit: B. tacquot | Using CIME as a mass spectrometer T o IN
% 107
- / * Best resolution for H=4 (Energy range 2.7-5.8 MeV/A)
% 10
& n’’
oo [ oz 10t | * Higher energies possible at the cost of more contamination
-1 | ¥ | . . . . .
O e e s oo * Less contamination possible at the cost of lower intensity
f o dm
R
vz - , "TQENH Usable after mass b -
&3 g el separation in CIM &z

172 isotopes 26 isotopes
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Post accelerated FEBIAD beams - purity

M CAAMANO) 1

sEIt . credit:B.Jacquot

Stripping at high energy
=i * n-deficient only
== | * Max energy mandatory (12-16 MeV/A)
e * Model, not measurement
* Low energy tail of the contaminant not accounted for
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(vide)
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Basic information on beams: https://u.ganil-spiral2.eu/chartbeams/
High variety of beams (elements, isotopes, energy) co8 S

Broadband estimates are not guaranteed or easy to deliver due to :
Release uncertainties
Primary beam

Low RIB intensities (affects beam tuning)

Contamination

Study should be done on a beam-by-beam basis (time-CCyv Oz -

The beam chart can be the first source of information...

— inquiries to be sent at chartbeams-spirall @ganil.fr

... but the target ion-source group should be the second.
Higher uncertainty for shortlived species

Purity: the earlier, the better
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Thank you for your attention



