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• �����������������νµ ��� �������!�"�
• �������#���ντ ���������� ������� ����� ���������$
%&'(�) #�� ����*

+���,�����!����- νµ !! ντ �������������.���� ���
������/0/�%1����*�������,2����3�43��5��%6�*�������������������
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p + C → (interactions) → π�,  K� → (decay in flight) → µ� + νµ

Polarity change foreseen!

…but the intensity will go down and the contamination goes up
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•Superconducting proton 
linac as driver

•Proton bunch train not 
longer than decay ring

•Bunch to bucket philosophy

•Longitudinal cooling using 
bunch rotation

•Transversal cooling using  
ionization cooling

•Recirculating linear 
accelerators

•Decay ring
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3 GeV and 50 GeV rings are part 
of JAERI-KEK Joint Project
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Proposed rotating 
tantalum target 
ring
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Protons

Current of  300 kA

To decay channel
�

Hg 
target

B�1/R
B = 0

Gilardoni
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P-bunch: 2.7×1012 ppb
100 ns
to = ~ 0.45 ms

Hg- jet : diameter 1.2 cm 
jet-velocity  2.5 m/s
perp. velocity  ~ 5 m/s

Picture timing 
[ms]
0.00
0.75
4.50

13.00

K. Mc Donald, H. Kirk, A. Fabich, J.Lettry

Protons
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System CERN FNAL (Study I) BNL (Study II) Japanese

System rep rate 50 Hz 2.5/5 Hz

Proton driver 
type

Linac (SPL) Synchrotron Synchrotron 
(AGS)

Synchrotron

p driver energy 2.2 GeV 16 GeV 24 GeV 50 GeV

Target material Hg C C

Collection Horn Solenoid Solenoid

Beam structure Bunch-to-
bucket

Re-bunching Re-bunching 

Phase rotation rf 2 induction 
linacs

3 induction 
linacs

FFAG

Cooling channel 88 MHz 200 MHz 200 MHz No cooling

Acceleration 2 RLAs
(20/50 GeV)

2 RLAs
(20/50 GeV)

1 RLA (20 GeV) 4 FFAGs (1/3/ 
10/20-50 GeV)
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PS

Decay

RingISOL target 
& Ion source

SPL

Cyclotrons, 
linac or FFAG

Decay ring

Brho = 1500 Tm

B = 5 T

Lss = 2500 m

SPS

ECR

Rapid 
cycling 
synchrotron

MeV 86.1 Average
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Layout very similar to planned EURISOL converter target 
aiming for 1015 fissions per s.

>>#���
�	����������#���
�	����������??&�4�!�7&�4�!�7

Converter technology: 
(J. Nolen, NPA 701 (2002) 
312c)
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Scenario 1Scenario 1

• Spallation of close-by target nuclides:
18,19Ne from MgO and 34,35Ar in CaO

– Production rate for 18Ne is 1x1012 s-1 (with 2.2 GeV 100 �A proton

beam, cross-sections of some mb and a 1 m long oxide target of 10% 

theoretical density)

– 19Ne can be produced with one order of magnitude higher intensity 

but the half life is 17 seconds!

Scenario 2Scenario 2

• alternatively use (�,n) and (3He,n) reactions:
12C(3,4He,n)14,15O, 16O(3,4He,n)18,19Ne, 32S(3,4He,n)34,35Ar

– Intense 3,4He beams of 10-100 mA 50 MeV are required
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Pascal Sortais et al.

ISN-Grenoble
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Italy

130km

40kt
�400kt

CERN

SPL @ CERN
2.2GeV, 50Hz, 2.3x1014p/pulse 
�4MW
Now under R&D phase
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