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SPIRAL1 modes
E N Wnogan (ligh ions

" FEBIAD . : g
P 5, MonoNake | | anogan, a) 1+ shooting through, for identification, low

energy (10-20 keV) physics in LIRAT and
soon, low energy (2 MeV/A) post-
acceleration of very ligh ions

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

c) 1+/N+ for post-acceleration (up to 24 MeV/A)
d) SP1CB as a stable source for post-

acceleration (up to 24 MeV/A), for beam
tuning or experiments with stable beams

L. Maunoury et al, 2018 JINST 13 C12022
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Beam production = ANl

FEBIAD
For condensable

Qa0 —

TULIP
EAOHOHI(\IEII_KE ' For proton rich
or alkaline isotopes

0 surface —_
IIIIIIIIIIIIIII Ocecr -

Limitations
* primary beam power

Nanogan
For gaz

fragmentation cross-section

diffusion/effusion time (refractory materials/short half-lives)

lonization efficiency

operational issues (stability, resilience)
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Objective: production of radioactive gaseous ions
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87 tests/experiments with radioactive beams since 2001
Beams of He(6,8), O(14,15,19-21), F(17,18,20,21), Ne(17-
19,23-27), CI(32), Ar(31-35,41,43-46), Kr(71-77,79,81m).
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Objective: production of radioactive metalic ions

&[%]F] ]
EHEIRRERBREE
A ERBERREEE

152 e i o e g iz e o 48Cr rate ok (1.2E4pps/W) but
FEEREEEE R E R very slow release (46min) at low

11 tests/experiments with radioactive beams

FEBIAD TISSes have received 36Ar (2013,2019,2022), 20Ne (2018), 40Ca
(2018,2019), 48Ca (2021), 84Kr (2022) and 50Cr (2023)

2 post accelerated beams : 3¥mK (2019), 4’K (2021)

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

Features

erzgn+1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 128 ° E.ﬂ:lc'ent: rOUtlnelyzZO% On Ar

» Resilient: a 15 days endurance test showed no loss in performance
* Repeatable: comparable results and source behavior between 2
TISS

Latest test (°°Cr beam)

ERETREEER@EEEE ~ beam power (30W)
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MonoNakKe (slide credit P. Jardin)
Objective: production of radioactive alkali ions

Vacuum chamber I Graphite

g

§ Pionizer | - In-target production

by target and beam

fragmentation
i * lonization by hot
q surface
First on-line test with a Pt ionizer: 13C 60 MeV/A primary beam

8Li* rate = 2,2.10% pps (or AIT efficiency~10-°
for 830 W of primary beam), to be compared to AIT efficiency of 0,05 obtained in 2007 with a carbon ionizer.

Two points to analyse :
« Transport in the beam line (results obtained in 20 minutes after the first ion was observed)

« Condensation of Li? at the exit of the tube observed during the off-line test

Pt and C ionizer will be compared during an off-line test planned in February and March 2024.
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TULIP (slide credit . Jardin)

Objective: production of neutron deficient short-lived isotopes

Proof of principle: production of "#78Rb* ions

TULIP cavity P Vacuum
' chamber

», Mo-Ni-Mo

N |

/A Primary
beam

Radioactive

ion beam k w
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Final objective: production
of metallic ions around
lOOSn

TULIP TISS
ONe@4,5MeV/A -->"atNj
Primary beam power~100 W

75 76 77 78 79

Atomic number

In-target production by fusion-evaporation
Short atom-to-ion transformation time

Next steps:

« coupling the TULIP cavity to a
FEBIAD ion source. Test
planned by end of 2023

* Implementation of a rotating
target (production x 7).

* On-line production test of
metallic ions around 199Sn

« Application of the principle to
the production of other
elements

08/09/2023

Targets-lons sources Workshop 2023
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Beam production (status)

I ECR Nerogan (done)

unstable/unbound
refractory element

Surface ionization (done with FEBIAD/M onoNaKe/Tulip)
FEBIAD (done)

-stable or long lived
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Beam production (status)
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Beam production (status)
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Expériences/Tests en radioactif a SPIRAL
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mNanogan ®FEBIAD ®TULIP mMonoNake
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Beam production (status)

Etiquettes de lignes 0123456 7 8 9 10111213 14151617 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 S0 51 22
ide)

I 5CR Nanogan (done)
Surface ionization (done with FEBIAD/M onoNaKe/Tulip)

12
FEBIAD (done)

-stable or long lived 10
unstable/unbound 8
refractory element 6
4

ECR Nanogan (not done yet)
Surface ionization (not done yet) 2
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Expériences/Tests en radioactif a SPIRAL

o QO S > 0 0 0 % 9 QO N S RPN
st NI I S SN AN S A L SR )

mNanogan ®FEBIAD ®TULIP =MonoNake

Developments

Limitations

primary beam power

. . 12C on new target(s)
fragmentation cross-section

MonoNaKe-Pt

Fe-Co-Ni beams (hot target)
New Target(s) + 12C beam
Molecular extraction
Tulip-FEBIAD

Master Projet lons radioactifs
1 PhD + 1 Postdoc

diffusion/effusion time (refractory materials/short half-lives) -> Target heating, TULIP, Molecular extraction
lonization efficiency -> MonoNaKe-Pt, FEBIAD source heating, target outgasing
operational issues (stability, resilience) -> modifications to keep the insulators cold

26/10/2023
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Acceleration
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Optimum charge state

Available energies after CIME

—— Bmin/Bmax limitations
—— Vmin/Vmax limitations

—— Fmin/Fmax limitations

Limited by:

» charge state distribution at the
output of the charge breeder

« platform limitations
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Charge breeding status ANl

. 4 Gaz & Alkali ions Metallic ions
20 16
Charge 18 FNe/Na —e—Ne K292W S1a] = B!t => Felst 4 He e
erGd ‘.1 16 L He p83 Eu- -» S6Fel* => S6FelS+ 4 |, .
~12 | —o—Na 1+/N+ £ . s ??
< 10 21 5 1551
5 o i REEEE
g4 FTii11Y
6 e ? y 3 8 K 373
4 SARRRRRRER
5 0 :!v0’7|u140|v|11|5|1112!0,,
0 . . Charge state (Q)
0 2 4 6 8 10 12 L. Maunoury et al, Journal of Physics:
Charge state Conference Series 2244 (2022) 012066
Total efficiency >70%
The charge breeder works . :
J Charge state efficiency 5-20% depending on Z

Klystron 14,5 GHz
0-600W 16

2 14 —e—Kr with Klystron 350W, O
—a—Rb with Klystron 350W, He
12 Kr with Klystron 350W +
TWT 100W@12.21GHz, O
10 Rb with Klystron 350W +
[ TWT 133W@11.19GHz, He
*
= 8
L
6
4
2
TWTA 8 -18 GHz 0 : = : , :
0-200W 0 5 10 15 20 25 30
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Etiquettes de lignes
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Purity

Briquettes de lignes. 0123456 7 8 9 1011121314151617 18 192021 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 S0 51 2

CNRS/IN2P3

A selection -> Isobaric contaminants

« [N ECR Nanogan (done)
Surface ionization (done with FEBIAD/M onoNake/Tulip)
stable or long lived 28 39 57 65 65 53 39 30 36 43 21 12

00 20 26 36 49 62 52 24 [Jf 2o [l ool 00|
unstable/unbound 00 60 00 00 00 G0 00 00

00 24 22 25 34 44 47 32 22 24 Q0
zl2l10350557-16 32] nn-nnnonoonnun.u
refractory element 29 2631 37 44
wed 1.3] 1.9 22 21 15 00|

53 60 47 31f 14l 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
1] 15 17 17 15 13| 00 00 00 60 00 00 00 00 00 00 00
40 00 00 00 00 00 00 00 00 00 ]

W <Nz
#e s

« Z selection — gaz (Nanogan)

il

ERNa " (ot doneyet) 00 00 00 00 00 00 00 00 G0 00 00 00
Surface ionization (not done yet) =3 ::Ez 20 00 00 00 20 0 00
FEBIAD (not done yet) 00 00 00 00 00 00 00 00

0[5 00 00 0o}l 00 00 00[oa] 0 00 00 00 a0
[

EENURRENBE8RNY Y

oo glgzz2ze~v o oR2<0z30205pRzZ ¥

19
- s
17
16 Allali
15
1
13 00 00 00 00 cojlll 00 00 60 00 00] 0o a0 00 00 00 Molecules
12 00 00 00 00 00 00 00 00] 00] 00 00
00 60 00 00| 00f 0.0 S "
: . lirmits for rass separatinoms
. -
: . o [EYR—
Z —
6 N P
. E I partial stripping
4
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Purity
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(Q.I;.)ﬂismugﬁ 01 2 3 456 7 8 9 10111213 14151617 18 192021 223 24 252627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 0 51 R
. ECR Nanogan (done) A selection -> Isobaric contaminants
75 N sitace onizztion (done with FEBIAD/M onoNake/ Tulip) .

FEBIAD (done)

S stable or long lived 23 39 57 65 65 53 39 30 36 43 21 12 .
o e o « Z selection — gaz (Nanogan
P unstable/unbound ] 0024 22 25 24 a4 732 22 24 aofill 00 00 00 00 00 00 00 00
@ 2 24 24 30 35 aofflf oofffif 0o 00 00 00 o 0o
@ 3 refractory element 29 26 31 37 44 14f 00 00 00 00 00 00 00 00 00
PO wed 1.3] 1.9 22 21 15 00| 00| 0D 00 00 00 00 00 00 00
@ 2 1] 15 17 17 15 1.3 00 00 00 00 00 00 00 00 00 00 00
NoB 60 00 00 00 00 00 00 G0 00 00 ]
S crtam oo o « Z selecti lkali (FEBIAD/MonoNaK
= ot o TR selection — alkali onoNaKe
Mn 5 00 00 Q0 00 00 00 QO 00 00 00
o 2 Fm(mtmmﬁ) 00 00 00 00 00) 00 00 00 00 00 00 00 00
\ 3
T 2
s 2 00| 00 00 00 00fill 00 00 0000 00 00 00 00 a0
I 20 00 00 00 00 | ool o]
| PR X
| P
a v
s 16
P 15
s
S
M. 12 00] 0.0 00 _00] 00 00 00 00 00] 00] 00 00
—
3 = @ lirmits for mass separatinomsss
=
—

L | partial stripping
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Purity

Biquettes de lignes. €12 3456 7 8 9 1011121314151617 18192021 223242526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 S0 51 R
(vide)
z

N a1 ECR Nanogan (done)

2 ©

vo» -in'faceiorizaﬁon(donewimFEBIAD/MonoNaKa/TuIip)

FEBIAD (done)

stable or long lived

28 39 57 65 65 53/39 30 36 43 21 12/l 00 00 00 00 =0 =

=
% _ oozeuuwunu.n un.n-oo.oououn
s B mstdale/unbound 00 24 22 25 34 44 59 47 32 22 24 ool 00 00 00 00 00 00 00 00
@ 2 24 24 30 354557- 32 oo 0o 00 00 0 a0 0o
@ 3 refractory element 29 26 31 37 44 53 60.47 31/ 14l 00 00 00 00 00 00 00 00 00
»n 2 wd 13]19 22 21 15 a9 ool 00 00 00 00 00 00 00 00
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m 2
& 2
[ | 00 00 00 00 oo oo B ool 00 00 00 00 ]
—
lor 1w a0 Gases
a1z a0 00 oo oo MM oo 00 00 0o oo 00 ool ool
S s 00 5 oo ol 0 o oo 5 0 o o  —
P 15 00 00 00 00 0offll 0 00 00f00] 0 00 00 00 00 00 00 09
s 14
A 1B 00 0010000 01 00 00 G0 00 nolmlsn a0 00 00 Molecules
00l 0o oo 00l 00 00 G0 O 00 00
. lirmits for rass separatinome

[ -

E. I partial stripping

& Al
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CNRS/IN2P3

A selection -> Isobaric contaminants
« Z selection — gaz (Nanogan)
« Z selection — alkali (FEBIAD/MonoNaKe)

« Z selection — molecules (reactive gaz injection)

26/10/2023
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Purity

Eiquettes de lignes. 0123456 7 8 9 1011121314151617 18 192021 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 S0 51 2

(vick)
w o [ ECR Nanogan (done)
S Surface ionizzation (done with FEBIADYMonoNaKe/ Tulip)

FEBIAD (done)

stable or long lived

23 @@ @ 6553 39 30 36 43 21 12/ 00 00 00 00 =0 =

o

% L Y X ) «9uszu-:m u.no-oo-oo 00 =0

P unstable/unbound 0 @ @@ 34 44 59 47 32 22 24 ool 00 00 00 00 00 00 00 00

@ 2 24@ 30 35 45 57 2 oo 0o 00 00 0 a0 0o

@ 3 37 44 53 60 47 31 00 00 00 00 00 00 00 00

refractory element (L

n

@ 3

No= ECR Nanogan (not done yet

@ Z ( ) 00 00 00 00 00 00

s Surface ionization (not done yet) ooffff 0 00 20 @@ o 00 00

Mn 25 00wu@@@®® oo

o & FEBIAD (not done yet) 32:80 00 00 @ s 00 00

v 3

m 2

s 2 [ ]

o n 00 00 00 @ oo N o ool oo @ @ o0

| PR | |
—

lor 1w a0 Gases

a @@ oo oo @ @@ ool

s 16 2w @ @ 00 0o ao 0o g Alkali

P 15 00 00 00| 0oy @ 00 00 00 00 00| ool

s 14

N B 00 00 @ .nol Iso 00 00 00 (| Molecules

o 00,gy @ 00 0000l 00 00

P e . lirmits for rass separatinome

N

)

full stripping possible

partial stripping

& Al
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A selection -> Isobaric contaminants

Z selection — gaz (Nanogan)
Z selection — alkali (FEBIAD/MonoNaKe)
Z selection — molecules (reactive gaz injection)

Isobar separation in CIME (best resolution 2.10%)

26/10/2023
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Eiquettes de lignes. 0123456 7 8 9 1011121314151617 18 192021 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 S0 51 2
(vide)

w o [ ECR Nanogan (done)
S Surface ionizzation (done with FEBIADYMonoNaKe/ Tulip)
FEBIAD (done)

N A selection -> Isobaric contaminants

3 it atnd . Z selection — gaz (Nanogan)

Z i refractory element

e oo o S . Z selection — alkali (FEBIAD/MonoNaKe)

‘v7 ; FEBIAD (not done yet)

- = « Z selection — molecules (reactive gaz injection)

 Isobar separation in CIME (best resolution 2.10%)

L ]
E full stripping possible
.

lirmits for rass separatinome

« Full stripping (n-defficient, high energy, Z<28)
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Eiquettes de lignes. 0123456 7 8 9 1011121314151617 18 192021 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 45 S0 51 2
(vide)

w o [ ECR Nanogan (done)
S Surface ionizzation (done with FEBIADYMonoNaKe/ Tulip)
FEBIAD (done)

N A selection -> Isobaric contaminants

3 it atnd . Z selection — gaz (Nanogan)

: i refractory element

e oo o S . Z selection — alkali (FEBIAD/MonoNaKe)

‘v7 ; FEBIAD (not done yet)

- = « Z selection — molecules (reactive gaz injection)

 Isobar separation in CIME (best resolution 2.10%)

L ]
E full stripping possible
.

lirmits for rass separatinome

« Full stripping (n-defficient, high energy, Z<28)

« Partial stripping : limited
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Purity

iquettes de lignes 01 2 3 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37 38 35 40 41 42 43 44 45 46 47 48 49 50 51 %2
(vide)
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A selection -> Isobaric contaminants

Z selection — gaz (Nanogan)

Z selection — alkali (FEBIAD/MonoNaKe)

Z selection — molecules (reactive gaz injection)
Isobar separation in CIME (best resolution 2.10%)
Full stripping (n-defficient, high energy, Z<28)

Partial stripping : limited

Considers purity only!
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Conclusion on beam development

Etiquettes de lignes 01 2 3 45 6 7 8 9 1011 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)

I ECR Nerogan (done)

Surface ionization (done with FEBIAD/M onoNaKe/Tulip)
FEBIAD (done)

-stable or long lived

unstable/unbound
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rows technological chaflenges and associoted skis

Source development
- New beams (2024)
- New target (20267?)

- N-deficient Rb

- 8'9Li

Main limitations of Spirall
- Diffusion/effusion time
- Purity

26/10/2023 24
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Where to find the informations

https://u.ganil-spiral2.eu/chartbeams/

¢ [olY:} garil-spiral2.eu/chartt CER
DI6aNL [ Générsl 03 Foumisseurs () Dotabases £ Math
SN
Sl
_ z/0em. a
28 Measured Beams & immediate extrapolation
Fr Tntsnaity Primary
87 (==t halfiife unit = {ppe) e L=y p PF:E:}"D;’;:; Pm;r:r:;‘ " RIE production
P ecimiu e e Low Energy | Fost acoslerated (o || e || 8] Enet
2 Beamiing on targat) mechanism)
L E E) me + B - - - E I 78 Carbon
e 6| 803 s - [ w1 K e | 08 | @ Carbon
sal Color code -
B =) 280E-07 Measured rates with SPIRAL
PoALL 2 B0E-0T Extrapolated rates [not measured) with best primary beam at low energy and after acceleration [0.5% at lowest energy, 109 at 2MeV/A)
prasez-soxw
Suble Raseactive Specific codes
el B | * Indicative value which does not indude possible optimizations
_me i) A for most abundant charge state. Higher energy is a priori possible, but at a cost of reduced intensity
Estimates requiring beam development (6 months - 2 years)
TnEenaity Primary
(==t halfiife unit =g (ppe) e L=y e m'ﬁ.?;:; Pmé:r:r:;‘ " RIE production
Beam state
3 | Target MeVinucleor targat
sl L Low Ensrgy | Post aecslerated for raaction S || =] =
Data pdate 20230710 Beamling on target)
BLi 8403 ms 2 426408 1.7e+00 18 1648 13c 12 T Carbon
9Li 1783 ms 2 S6E+07 2.2E+05 16 13,1 ic 12 75
1L 875 ms 2 J4E+4 8.1E+01 18 8.8 180 12 75
Estimates requiring target development (2-3 years)
Tntsnaity Primary | o
Radioactive halfiife unit Ghargs tpel Min Ensrgy Max Enargy = PP:\':I:I'YD:;:; P";r:r:;] " RIB production
Beam Stats
Low Ensrgy | Post accslerated [ormsaction | 1 2EstIW) | (MeWinuclson) target
Beamline fon target)
BLi 8403 ms 2 845408 33E+06 18 166 [P 385 45 SiC
BLi 8403 ms 2 6.0E+08 24E+08 15 165" 12c 362 % Ca0
8Li ms 2 5.1E+08 20E+08 18 168" 12¢ 382 ® NiQ
aLi ms 2 STEAT 3.7E+05 18 131 12¢ 385 9% SiC
9L ms 2 B.8E+07 26E+05 18 131 12c 369 9% Ca0
9L ms 2 586407 2.3E+05 18" 13,1 i2c 385 95 NiO
Color code -

FETj
L= 1

Spedific codes

Intensity estimates for FEBIAD (VADIS) source (January 2016)
Estimated yields inferior to 5,0E-02

* Indicative value which does not indude possible optimizations

for cited charge state. Higher energy is a priori possible, but at a cost of reduced intensity

Update : 06/2023
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/ Direct measurement at low energy

~_ Extrapolation at low energy and after
post-acceleration with best beam

Estimates with good beams on 12C
target and best source conditions

Estimates with 12C beam on new
targets and best source conditions

Only displayed if better than
best beam extrapolation

26/10/2023
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Thank you for your attention!
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Backup — Beam development

Logic of beams development:

Accepted proposal/Endorsed Lol

Probing the community (Lol WS 2016 / WS 2023 /
discussions with physicists / what we know we can do)

Summary of the perspectives for nuclear physics at GANIL

Another important ingredient:
--> structure & reaction theory

%Co(d,p) and *’Ni(d,p)
59Cu 58Ni, 3’Cu (3He,dy)
9Fe,®5Kr,”*Se (d,p) <—- surrogate}

Type | X-ray bursts

massive stars

(New) clustering

73,75778r(d,ny)

M 75Sr(3He,ny)80Sr shape
coexistence

| 7*Kr(t,p)

89111 (“He,p) & (*He,*He’)

10128¢e (“He,p) & (*He,*He’) 7374757577 ¢(d, py) underlying
14,16C (p 4He) 11138 t,*He, *He 72,73,74,75,755¢(d, py) nuclear strut.
910 (t,5Li) clusters

48, 52 EITYH 6] -
S e Il 1) - Shell model & nuclear structure

YF(p,a)*0 2p-emitters = 23Ne(d,py) }3N forcas
10-11 50 46, 43T
Pairing and np correlations = * MS{ scor’ Ti be;sams )
5He(20%pb, 219Ph)*He sa-fawnh 3?, Cr and “°Ti primary beams
61y p(116Gn 118c)4 GPV . *Si(*He,d)*P
He(*Sn, 11°sn)’He 3 68,7072.-\j(3He, d) shell
245j 285 34327 r(p 1)225;, 265, 32-30Ar evolution

“2Fe(d,*Hey)
Zn (*He,py) n

=+ with increased intensity of “°Ca, *°Ar or 3?5
and N=Z beams above Zn ¥

pairing

M. Assié, WS Cible-Source, 09/2023

— ﬂ
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‘ Specific beam development

—

Broadband beam development

Shopping list SPIRAL1

« SHe

o 8911

« 1012B@

« 1011C

e 17F

« 2Ne

o 43T] o T737577By

° 46Cr

09/10/2023 27
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E AN
Backup - The upgrades on the FEBIAD ”\Njoﬁlﬁ%

Insulator were the main point of failure.

* Increasing the size of the openings

» Pulling the insulators far from the hot
anode

Progress in resilience and reliability

‘ S
16 mm holes in slider a
Poster ICIS c 15
V. Bosquet 3
= 10 r —®—On test bench
. E —&— In production cave
3 months in SPIRAL1 :: 5 —a—During on line test
3 Machine study (2 radioactive + 1 stable) 0 . . . .
10+ heating cycles 0 50 100

200
Efficient: 4°Ar Efficiency up to 23% I_CA (mA)
Resilient: 2 days of irradiation, 15 days at 20%

40Ar efficiency and 10+ heating cycles without loss “ M B

S
%)
of performance = 15 X
S
=
(<))
<

Stable over time : same results 3 months appart
Reliable : same results on test bench and SPIRAL
and between 2 TISSes

Calibrated leak pressure reset

14/6 16/6 18/6 20/6 22/6 24/6 26/6 28/6 30/6

09/10/2023 28 Meeting GAR-GCS



Backup - MonoNaKe

Observations during the off-line test

No visible deposit

A

Carbon deposit — White deposit

1
3"
ik
4

— ﬂ
laboratoire commun CEA/DRF CNRS/IN2P3

White deposit
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Backup - TULIP (slide credit P. Jardin)

— ﬂ
laboratoire commun CEA/DRF CNRS/IN2P3

Objective: production of neutron deficient short-lived isotopes

Proof of principle: production of "#78Rb* ions

—

TULIP cavity £ Vacuum

. chamber
Graphite 5
catcher “~ >

DLC _—
window

»/ pMo-Ni-Mo
§ z‘ arget

| 2pNe
/ /Primary

. . beam
Radioactive

) V. ///A
ion beam k/ 4

In-target production by fusion-evaporation
Short atom-to-ion transformation time

Last On-line test in July 23
« 20Ne@4,5 MeV/A -> natNj
o T741078Rp* observed

« Rates up to few 10° pps

« TISS 3 days under irradiation
without damage

« Data under analysis

26/10/2023
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Backup - TULIP

Objective: production of neutron deficient short-lived isotopes

1,4E+05

1,2E+05

1,0E+05

Magnitude

8,0E+04

6,0E+04

4,0E+04

2,0E+04

0,0E+00

Magnitude

0,00

2,0E+05
1,8E+05
1,6E+05
1,4E+05
1,2E+05
1,0E+05
8,0E+04
6,0E+04
4,0E+404
2,0E+04
0,0E+00

Rise time < 1ms

N

Diffusion coefficient
~0,154 Hz

L K A Mass 77

160SPI30

106 W /360 A
Mass 77

Period 40,33 ms

0,02 0,03 0,04
Time (s)

160SPI32
106 W /360 A

Period 10 s

Taux Gastro - BdF

MWMMMWMMMM i

Time (s)

1E+06

1E+05

1E+04

Rate (pps)

1E+03

1E+02

1E+01

73

74 75 76
Rb Mass
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>ex
°

X Taux IBE
A Taux IO partie lente

® Taux Gastro-BdF

77 78 79

Data currently under analysis
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Backup - TULIP

Final objective : production of metallic ions around %°Sn

Next steps:
» coupling the TULIP cavity to a FEBIAD ion
source. Test planned by end of 2023

.
\

* Implementation of a rotating target (production
x 7). Test planned by 2d semester of 2023

* On-line production test of metallic ions around
1005n. When °Cr beam available

* Application of the principle to the production of
other elements
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