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SUMMARY

The 100MeV Linac proton accelerator is planned to be built at Gyungju, Korea by 2012
and a future upgrade of the facility can be considered. For maximizing the utilization of
the PEFP accelerator, the folloiwng studies on spallation neutron facility and its scientific
applications were performed: (i) Introduction & discussion of sapallation neutron sciences
through organization of a neutron session in The 13ICABU conference and organization of
the 1st workshop on the development of spallation neutron source using the proton
accelerator and its spectrometers, (ii) networking the experts abroad, (iii) the flux history of
accelerator-based (spallation) neutron sources and reactor-based (continuous) neutron
sources, (v) the features and spectrometers of spallation neutron sources, (vi) discussion on
upgrade of the 100 MeV PEFP accelerator
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¥ 1. 24 A (Neutron)¢} X-A (X-ray)e] A4 vl

Neutron

X-ray

Neutral (electrically no charge) :

Electromagnetic (charged):

High Penetration in most bulk materials

Shallow penetration

Interacts with Nuclei

Interacts with Electron Clouds

see H Atom

See Heavy Atoms

Low energy (meV)

High energy (> eV)

Magnetic moment, Spin (1/2)

Sensitive to Isotope

Cannot see Isotope

Excellent for Contrast Matching Expt

No good for Contrast Matching

Bulk sample

Small and thin Samples

Sample cell can be made with heavy
atoms (Al Si, Si0».)

Be, Kapton

Neutron sources are very expensive to
build and maintain (much in fuel and
electrical bill)

Small instrument available

Low Flux

High Flux (Synchrotron X-rays)
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3] Specifications of neutron sources in the world (modified & updated [9])

Reactor (continuous steady state) sources

Year ThermalFlux Power Facility Status
(n/cm2/sec) (MW)

1942 4.00E+06 0.0002 CP1 Shutdown
1943 2.00E+08 0.002 (Cp2 Shutdown
1943 1.00E+12 2 X-10 (Oak Ridge) Shutdown
1947 1.40E+14 42 NRX (Chalk River,CA) Shutdown
1952 1.60E+15 40 MTR (ldaho National laboratory Operating
1957 4.00E+14 135 NRU (Chalk River, CA) Shutdown
1965 1.60E+15 40 HFBR(Brook Heaven Nat. Lab, USA) Shutdown
1966 2.50E+15 85  HFIR (Oak Ridge USA) Operating
1967 4.00E+14 20 NIST-CNR (Gaithersburg USA) Operating
1971 1.50E+15 58.3 HFR(ILL, Greboble France) Operating
1982 2.40E+15 60 HFBR(Upgraded 1982)Brook Heaven Nat. Lab) Shutdown
1986 2.20E+14 10 BNC (Budapest, Hungary) Operating
1987 2.50E+14 30 BATAN (Serpong, Indonnesia) Operating
1990 2.00E+14 20 JRR-3M(JAERI ,Japan Atomic Energy Res. Inst.) Operating
1995 5.00E+14 30 HANARO (KAERI, Korea) Operating
2005 8.00E+14 20 FRM-II (Germany) Operating
2007 4.00E+14 20 ANSTO (OPAL, Australia) Operating

CP: Chicago Pile
MTR: Material Test research Reactor

HFIR: High Flux Isotope Reactor)
HFBR: High Flux Beam Reactor

NIST-CNR: NIST-Center for Neutron Research

NRU: National Research Universal
HFR: High Flux Reactor
BNC: Budapest Neutron Centre

FRM-II: Forschungs-Neutronenquelle Heinz Maier-Leibnitz Garching

ANSTO: The Australian Nuclear Science and Technology Organisation
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Spallation Neutron (Pulsed) Sources

. Thermal Pulse Target
Facility Flux Power Energy Current Repetion  Materials Moderators
(nfcm2/sec) (MW) (MeV) Amp(mA) (Hz)
ZINC-P (ArgonneUSA) 5E+11 200 30 Pb brick PE
ZINC-P' (ArgonneUSA) 2.4E+14 30 W, nat U PE, lig. H2
SNS (Rutherford, UK) 4.00E+16 800 Ta,W (nat.U)
LAMPF-WNR (Los Alamos USA) 1.50E+16 800
KENS (Tsukuba, Japan) 3.00E+14  0.005 500 0.01 20 W (natU) lig.H20(RT), sldCH4 (27K)
IPNS (Argonne, USA) 1.50E+15 0.006 500 0.012 30 nat. U (enr.U)CH4 (27K), sld. CH4 100K

WNR/PSR (Los Alamos, USA) 1.20E+16 0.08 800 0.1
H20(316K), liq.CH4(100K)

ISIS (Ruherford, UK 1st TS) 4.00E+15 0.16 800 0.2 50 TaW (nat.U) liq. H2(20K)
Lujan (LANSCE USA) 1.00E+16 0.064 800 0.1 20 W lig.H20 (RT), lig.H2 (20K)
Lujan (LANSCE USA) 1.00E+16 0.064 800 0.1 20 W lig.H20(RT), lig. H2 (20K)
KENS Il (Tsukuba, Japan) 1.00E+17 04 800 0.5
SNQ (kfa Julich, W. Germany) 1.50E+18 55 1100 5
IN-6 (INR Troisk, Russia) 0.3 600 0.5 50 W PE, H
SNS (Oak Ridge) 1.30E+16 0.3 1000 1.4 60 liquid Hg lig.CH4(27K),sld.CH4(100K)
ISIS (2nd Target station) 0.06 800 0.06 10
J-SNS (J-PARC, Japan) 1.20E+17 1 3000 0.33 lig.CH4(27K),sIdCH4(100K)
PEFP-SNS (proposed, Korea) 0.16 100 1.6
Spallation Neutron (Pulsed) Under construction or Proposed
ESS (Lund, Sweden, Europe) 5 1330 4 50 liquid Hg
. H20(300K), lig.CH4(100K)
CSNS (Beijing, China) 0.1 1600 0.062 25W liq H2(20K)
Austron (Austria) 3.70E+16 0.5 1600 0.32 10W, Re
Spallation Neutron (Continuous) (i.e. steady-state)
CW Spallation (nfem2/sec) (MW) Amp (current)
SINQ (PSl) 1.20E+14 0.83 6001mA lig.D20(25K)

PE: polyethylene
nat.: natural
enr. enriched
lig.: liquid
sld.:solid
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