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EQUIPMENTS at GANIL for study of EXOTIC NUCLEI
produced by projectile fragmentation

To maximise the production and selection of exotic fragment beams:
- target  Æ new CLIM target to accept more primary beam
- high-resolution doubly achromatic separator

Æ CAVIAR detector for Brho measurement

LISE

SPEG VAMOS
(SISSI + α)
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SPECIFICATIONS of LISE / LISE2000

areas for
experimentsCLIM target

Caviar

A/Q selection A3/Z2 selection

v selection

Angular acceptance 
(msr)

Momentum 
acceptance (%)

Max rigidity
(Tm)

LISE (D4 or D6) 1.0 ± 2.5%

± 2.5%

3.2

LISE2000 3.5 4.3  

Æ Small angular acceptance of LISE is good for polarized 
beam production (to accept beams that deviate from 0º)!

Æ Large acceptance and max. rigidity of LISE2000 good 
for selection of exotic nuclei 
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PRESENT LIMITATIONS on LISE / LISE2000

Imposed by
1. RGE (Règle General d’Exploitation)

Æ max. primary beam intensity is 6 kW (2.1013 pps)
2. SPR (radioprotection) in LISE D3

Æ max. primary beam intensity 400 W  equiv. 12C/95MeV Æ 2.2 1012 pps
Can be increased for lower beam energies

3. max. 80 W deposited in the LISE target : most often the major limitation !

Limitation for typical LISE experiments due to "80W rule":

(a) Study of doubly-magic 48Ni
primary beam – 58Ni, 75 MeV/u
Æ only 21% of the available source intensity allowed !

(b) Study of borromean 14Be
primary beam – 18O, 76 MeV/u
Æ only 10% of the available source intensity allowed !
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LISE upgrade: the CLIM target + robot
Cible Lise Intensité Maximale

Goals: (1) build a target to accept 800 W (10 time more than present!)
(similar to SISSI – 1 kW)

(2) Install a robot to handle the targets (reduce dose on technicians)

Project started in 2000 (managed by Robert Hue)
to be operational in 2004
Æ first tests of CLIM in 2005 successful
Æ used in 2006 for two experiments (limited power 80 W)
Æ stop of LISE in 2007 to finish the installation and commissioning
delays mainly due to authorisations
Æ used in december 2007 for two experiments (limited power 80 W)

Æ full authorisation for 800 W expected sept. 2008

Technical developments:
Æ use simple technology (reliability and cost)
Æ increase heat dissipation to accept more power (cooled screen)
Æ cooling system isolated
Æ new beam stoppers in first dipole
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LISE upgrade: the CLIM target + robot

robot

isolated
cooling system

access

stockage
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LISE upgrade: CAVIAR
beam = 48Ca

39Si    40Si 41Si

∆p/p = ± 0.5%

39Si Æ 41Si

∆p/p = ± 2.5%

Position measurement of the beam at the  dispersive focal plan (event by event)
Æ Bρ measurement
Æ A/Q determination
Æ use of the full acceptance
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Multiwire Proportionnal Gas Chamber  Æ isobutane
96*50 mm2 - 96 wires (distance of 1 mm)

dispersion : 16 mm/%
1mm  Æ 0.06 %

PA
Discriminator
Delay
Memorization
16 channels

*96

under
development

(GAP - GANIL)

GANIL Acquisition

gain ~ x 3

39Si Æ 41Si
38Si 39Si 40Si 41Si
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LISE/CLIM/CAVIAR compared to other facilities worldwide

Comparison with MSU/NSCL/A1900
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CLIM
CAVIAR

A1900 factor

/

☺

☺

/

.

2
less

1.8
better
2.6
better
5.6
less

comments

beam energy 
(AMeV)

60.3 141 higher E Æ higher target thickness
Æ higher production

σproduction
for 40Mg (mb)

6.69e-10 6.69e-10 we suppose it does not depend on 
energy

angular 
acceptance 
(msr)

3.4 6.6

momentum 
acceptance (%)

±2.5 ±1.4

beam intensity 
(pps)

1.3e12
(4µAe)

5e11 deposited power=163W.  
Æ gain is only a factor 2 (possible 5)

target 
thickness (mm)

172 970 factor 5.6 less for GANIL

total 
transmission (%)

20 23 the better angular acceptance of 
A1900 does not translate directly  
because of the use of a thicker 
target.

production of 
40Mg

1/week 1/3 days Not so different thanks to the use 
of CLIM, Caviar and LISE2000
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(1) Weak Interaction Physics (B. Blank, J.C. Thomas et al.)

Æ Precision measurements of beta-decay Branching Ratio’s

(2) Clustering in nuclei / molecular nuclear states / neutron halo correlations
(N. Orr, M. Freer et al. – LPC, CHARISSA, DEMON collaborations)

Æ Clustering in (proton rich and) neutron rich nuclei

(3) Nuclear moments (G. Neyens, J.M. Daugas, G. Georgiev, D. Balabanski et al)

Æ Moments of isomeric states and ground states in neutron-rich nuclei

(4) Nuclear spectroscopy (Large group …)

Æ Knock-out reactions (if a dipole is installed after e.g. LISE2000)
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gain ~ x 3

39Si Æ 41Si 38Si 39Si 40Si 41Si
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78Kr - 70A.MeV
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Angular 
acceptance (msr)

Momentum 
acceptance (%)

Max rigidity
(Tm)

LISE 1.0 ± 2.5%

± 2.5%
± 1.4%

RIPS - RIKEN 5 ± 3.0%

± 3.0%

2.6?

LISE2000 3.5 4.3  
A1900 - NSCL 6.6

BIG-RIPS 8? 9
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PRESENT LIMITATIONS on LISE / LISE2000

Imposed by 1. RGE (Règle General d’Exploitation)
Æ max. primary beam intensity is 6 kW (2 1013 pps)

2. SPR (radioprotection)
Æ max. primary beam intensity 400 W  

equivalent of 12C/95MeV Æ 2.2 1012 pps
Can be increased for lower beam energies

Æ max. 80 W deposited in the LISE target
(most often the major limitation !)

Limitation for typical LISE experiments:

For 80 W 
deposited

Available
2002

Available 
2007

Equivalent 
400 W

6 kW or 
2.1013 pps

58Ni Intensity 
(µAe) 1.8 5 8.5 16 36

18O Intensity
(µAe)

2.3 Limit by 
6kW 20.6 25.6


