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Spallation neutron sources and high power proton accelerators

TANG Jing-Yu® FU Shi-Nian
Institute of High Energy Physics Chinese Academy of Sciences Beijing 100049  China

Abstract A review is presented of high power from tens of kW to several MW  proton accelerators used in
spallation neutron sources. Different combinations of accelerators are compared with regard to their different ap-
plications. Major problems concerning accelerator physics and technology are also discussed including many at
the frontiers of research. As an example the Chinese Spallation Neutron Source project and its accelerator sys-
tem are briefly described.
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/MW /Hz
LANSCE LANL 1977 800 MeV LINAC + AR 0.08 20
KENS KEK 1980 20 MeV LINAC + 500 MeV RCS 0.002 20
IPNS ANL 1981 50 MeV LINAC +450MeV RCS 0.0075 30
ISIS RAL 1985 70 MeV LINAC +800 MeV RCS 0.16 50
SINQ PSI 1996 72 MeV + 590 MeV Cyclotrons 0.9 C. W.
SNS 2006 1 GeV LINAC + AR 1.4 5 60
J - PARC 2007 180 MeV LINAC +3 GeV RCS 0.6 1 25
LANSCE I 800 MeV LINAC + AR 0.16 30
ESS 1.33GeV LINAC +2AR 545 16.7 50
AUSTRON 130 MeV LINAC + 1.6 GeV RCS 0.5 50
CSNS 70 MeV LINAC + 1.6 GeV RCS 0.1 0.2 25
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/kW 100 200
/Hy 25 25 HPPA
/mA 62.5 125
/GeV 1.6 1.6
LINAC /MeV 70 130 1 Carpenter ] M Price D L. 1EEE Trans. Nucl. Sci. 1975.
NS-22 3 1768
/MH: 352.2 352.2
* 2 Lawrence G P et al. IEEE Trans. Nucl. Sci. 1985 NS -32
/mA 15—20 25—35 5 2662
/% 0.5 0.5—1.0 3 Bauer G S. SINQ Status Report Oct. 1990. Proc. ICANS XI
RCS  /m 238.8 238.8 Vol. 1 KEK 1990. 41
4 4 4 Rees G H Status Report on ISIS. PAC 1997 Washington D.
C. March 1987
13 1. .12
/10 % 3 5 NSNS Collaboration NSNS Conceptual Design Report. NSNS-
/pmm. mrad 450 450 CDR-2/V1 Martin Marietta Energy Systems Inc. Oak Ridge
RF 2 24 Natl. Lab. Oak Ridge Tenn. 1997
RF /MHz 0.92—2.3 1.2—2.3 6 Holtkamp N Status of the SNS Project PAC 2003. Portland
. Oregon USA  May 2003
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7 The Joint Project for High-Intensity Proton Accelerators. KEK
/m 8 x7 8 x7
Report 994  JHF-99-3 and JAERI-Tech 99-056 1999
8 Accelerator Technical Design Report for J-PARC J-PARC 03-
01 March 2003
7 HPPA 9 Yamazaki Y. The JAERI-KEK Joint Project for the High-Inten-
sity Proton Accelerator. J-PARC PAC 2003 Portland Ore-
MW gon USA  May 2003
SNS J - PARC 10 ESS A Next Generation Neutron Source for Europe. Vol. III
ESS Technical Study November 1996
10 MW ESS 11 The ESS project Volume III. Technical Report May 2002
12 CSNS
IHEP - CSNS - Report/2004 - 01 2004 - 07
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