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SPIRAL-2 FOR NEUTRON
PRODUCTION

X. Ledoux and the NFS collaboration
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Main objectives:
- Increasing the RIB production by a factor 10 to 1000 * I o

The SPIRAL-2 project

d(40 MeV) + Be — n + 2%y

- Extend the range of beams nuclei Z>40 A>80

Technique :

- Primary beam of high intensity to produce high neutron 1qu4§%

- Neutron induced fission of 238U

-  UCx target

>10""/10" fissions
>10'°/ 10" fissions
>10°/10" fissions
>10°/10" fissions

- Post-Acceleration of secondary beam with the CIME cyclotron
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Linear accelerator: p and d up to 5mA, HI up to 14,5 MeV/A
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Goal for RIB : 5.1013 fissions/s
- 2,3 kg of 2%8Uranium in an Uranium Carbide target

- Neutron production : 40 MeV d + Carbon

Deuteron is more efficient than proton e L T e
Neutron yield : .
- increases with the projectile energy E 73 TR = 0.10{
- peaked at forward angle v 1074 = % o0
Several converters can be used : < . i O ose f i\,}
- Lithium : liquid target é v 7 gmii .
- D20 : tritium production, radiolyse Eﬁ 107 5 3 ol %x_ﬁ"""‘-‘.}f{d'm)
- Be : Chemical toxicity - i T ST
\ - C : High melting point M Qpl‘ioj‘.eiélel S!?erlgfb@@;o 120 I @:in aent

SPIRAL-2 phase 2 :
- High intensity deuteron beam I=5mA, E=40 MeV H200kW

- Carbon converter on rotating wheel
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SPIRAL-2:
- Linear accelerator
- Production building (conv + UCx target)
- LINAC experimental areas:

- NFS
- S3: (super separator spectrometer) study of superheavy nulcei

- DESIR : Decay, Excitation and Storage of Radioactive lon
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Construction in several phases:

Phase 1: LINAC + NFS + S3 Built

Phase 1+ : DESIR Funded, call for tender for construction
Phase 1++: RFQ Q/A =1/7 Not yet funded

Phase 2: Production building Standby
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Heavy ion source (A/q=6) SC Linac

and RFQ - optional upgrade _\ o St
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- - Neutron For Science

- = , d*: 20 MeV/n
o Spiral. 7 HI: 145 MeV/n 4

0.75 MeV/n driver accelerator

Partial authorization

RFQ frequency F = 88MHz

Total length: 65 m (without HE lines)

Slow (LEBT) and Fast Chopper (MEBT) Q/A (mIA) (];‘I‘z“;% C:};‘fﬂ'é%m
RFQ (1/1, 1/2, 1/3) & 3 fbunchers
Protons 1/1 5 2 - 33 165
12 QWR beta 0.07 (12 cryomodules)
14 (+2) QWR beta 0.12 (7+1 cryomodules) AR - =l
1.1 KW Heliuntiquifier(4.5 K) Tons 1/3 1 2-145 45
Room Temperature Quadrupoles IO{IS 1/6 7 2.8 48
Solid State RF amplifiers (10 & 20 KW) (option)
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ECRIS A/Q=2

ECRIS A/Q=3

First beam (230 mA Argon 9+) July 10, 2015

First beam (2mA H*) Dec. 19th, 2014
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RFO Commissioning with beam :
AA/Q=1 (protons) with 5 mAe CW
AA/Q=2 (*He?*) with 1,3 mAe CW
AA/Q=3 (180%*) with 600 pAe
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7cryomodulesB (2 cavities

12 cryomodulesA (1 cavity b=0, 07)

Pictures: G. Lescalié/GANIL
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