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KOMAC - KOrea Multi -purpose Acceleﬁ_

~

E Located on Mirae

ro (road to the future), Gyeongju (a historic city)

V Developed via Proton Engineering Frontier Project (2002.7~2012.12, 10.5 Year) _
V Budget investigated: ~300M $US (Gov: 180M, Gyeongju: 110M, Industry: 10M)
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KOMAC Close -up view
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AArea: 180 000 m?2
ABuilding: 27,322 m?2
A Power : 154kV. 20MVA
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\\\\\\\\\\ KOMAC
100 -MeV Linac and Beam Lines NN
Features of KOMAC 100-MeV linac Extraction Energy (MeV) 20 100
50-keV Injector (lon source + LEBT) Peak Beam Current (mA) 20
3-MeV RFQ (4-vane type) Max. Beam Duty (%) 24 8
20 & 100-MeV DTL Avg. Beam Current (mA) 4.8 L6
RF Frequency : 350 MHz Pulse Length (ms) 2.0 1.33
Beam Extractions at 20 or 100 MeV Max. Repetition Rate (Hz) 120 60
5 Beaml‘ines for 20 MeV & 100 MeV Max. Avg. Beam Power (KW) 96 160
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KOMAC 100 -MeV Proton Linac

e
@ Linac and beam lines : installed in 1st flog‘y

@ Tunnel : 100 m

@ 100-MeV linac : 75 m

@ HPRF and cooling system : installed if .
@ Commissioned & Started user service: ,,




Beamline (1)

X General Purpose Bealine: 20-MeV / 100-MeV Proton

@ Application : Proton beam irradiation for general
purpose (material / nano-science, semiconductor etc.)
@ Proton beam
AEnergy: 20 MeV / 33 ~ 100 MeV
ABeam power: 10 kW @ 100 MeV

@ Status : Under operation (2013~)

KOMAC

Beam profile at the target
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Beamline (2) A KOMAC

—

@ Application
ARI production: Cu-67, Sr-82, etc.
@ Proton beam
AEnergy: 33 ~ 100 MeV
ABeam power: 30 kW @ 100MeV
@ Status
ACompleted installation: Dec. 2015
AStatus: Under operation (2016~)
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Beamline (3) KOMAC

x Low-flux Beamline; 10-MeV Proton

@ Application : Space radiation, Detector R&D, Bio etc.

@ Proton beam
AEnergy: 20 ~ 100 MeV
AMax. Avg. Current : 10 nA
AUniformity: < 10%, 100 mm X 100 mm
AFlux: 1x105 ~ 1x108/cm?2

@ Status : Under operation (2016~)
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KOMAC

Operation Statistics
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KOMAC

Downtime Analysis
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KOMAC

Beam Service Statistics
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R&D Fields: Bio/medical(26.4%), Materials(26.4%), SpaceRad./Basic Sci.(22.6%) etc.
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Secondary Particle

) sup ply secondary particle.
- Neutron: Semiconductor, Neutron imaging, Nuclear data, Detector, etc.
- Rl beam: b-NMR(®Li, !Be, 3Mg, etc.) for material science research (ex. Magnetic

103 O(E>1 MeV) =21 nem2hr!
property of thin film and nano scale sample), etcg ™ | o -
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E Of neutrons with E > 1 MeV:
) [ | - 3540 % are in 1-10 MeV range;
5 109 [ | » more than 60% are in 1-50 MeV range.
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Proton Dario Bisello, et all, Physics Procedia 26 (2012) 284-293
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Beamline (4)

Beta-NMR layout 100 Mo

o o Proton Beam
@ Application : Beta NMR Torge lj =
@ Proton beam i
A . Laser for i
AEnergy: 100 MeV Polarization D rR1o4
ABeam Power: 1 kW @ 100 MeV / Masssepasor
PO . Li+
ALi-8 lon Production: 1x108 pps B
z Li
ATarget Target: BeO Polarizer | |
8L j+ (Polarized)
@ Status : Under development (2017~) 3
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Beamline (5)

@ Application : Pulse Neutron Production for
semiconductor, imaging and so on

@ Proton beam
AEnergy: 100 MeV
ABeam Power: 1 kW @ 100 MeV (upgrade 160 MeV)
ATarget: Tungsten

@ Status : Neutron measurement, Target design

Pulse neutron measurement
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Neutron yield : 0.2 n/p (Cu target), 0.37 n/p (W target)
Neutron generation by Cu target irradiated by 100 MeV and 1 kW proton beam
- layg. = 10 €A (= 6.25 x10*3 protons/s)
- Neutron yield = 2.3 x10*2 neutrons/s (time averaged)
- Neutron flux at 1 m away from target

: 1.03 x108 n/cm? s (time average), 1.03 x10 n/cm? s (peak, 0.1% duty)
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Neutron Yield at Target
(@ 100-MeV, 1 kW)

2.3'H10%3 n/s

Extraction Angle

Zero degree (Fast),

| 96 degrees (Thermal)




KOMAC

Effect of Proton Energy on Ne

To increase neutron yield and neutron energy,
higher energy proton beam is required.



