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Korea Multi-purpose Accelerator Complex
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KOMAC 0 KOrea Multi -purpose Accelerat KOMAC
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E Located on Miraero (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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Korea Multi-purpose Accelerator Complex
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Main Facility of KOMAC N\ \ KOMAC
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AArea 180 OOO m?2
ABuilding: 27,322 m?
A Power : 154KV, 20MVA
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Korea Multi-purpose Accelerator Complex
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Features of KOMAC 100MeV linac Output Energy (MeV) 20 100
@ 50-keV Injector (lon source + LEBT) Max. Peak Beam Current (mA) 1~20 1~20
@ 3-MeV RFQ (4-vane type) Max. Beam Duty (%) 24 8
© 20 & 100-MeV DTL Avg. Beam Current (mA) 0.1~48|0.1~1.6
@ RF Frequency : 350 MHz Pulse Length (ms) 0.1~2 [(0.1~1.33
@ Beam Extractions at 20 or 100 MeV Max. Repetition Rate (Hz) 120 60
@ 5 Beamlines for 20 MeV & 100 MeV Max. Avg. Beam Power (KW) 96 160
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100 -MeV Linac

e N | Lokl -2 e kS et A
@ Linac and beam lines : installed in 1st floor VoM IBIG N \ =

@ 100-MeV linac : 75 m

@ HPRF and cooling system : installed in;

@ Modulator for klystron : installed in 3™ |
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Accelerator Development at KOMAC
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@ Developed proton linac technologies over the past 15 years
- Microwave ion source
- RFQ
- DTL
- Elliptical SC cavity
- LLRF and EPICS control system

KOMAC DTL

@ Built KOMAC 100-MeV proton linac
of our own design with the technologies

/j
D
I L
AL
3
o

U v QIX}E1011Q
(/I(AEHI K'_E.'m };'se';__rl'u:

A h Insti =S St S =1
T i S5et e x|l 7itet #E HZe o



Secondary Particle | \\\\\\\\
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x KOMAC prepares programs to supply secondar); particle to expand the utilization of
100 MeV proton linac.

A Neutron: Neutron imaging, Nuclear data, Detector, Semiconductor, space, etc.
A RI: Medical imaging(é’Cu, 82Sr, 22Na, etc.), b-NMR(ELi, !'Be, 31Mg, etc.), etc.
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Planned Secondary Particle Facility
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Neutron target

Empty space in the tunnel: 40m
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Experiment facility

Secondary Particle User Facility
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3 MeV

Short pulse injector

Long pulse injector

Proton linac




"0 5rototyp|ng the 700 MHz 5 cell elliptical cavit

Test preparation

Test )

Unloaded Q

v omestic company
@ Design, fabrication and test experience on the elllptlcal caV|ty
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HWR Parameter Sweep

d TTF and Energy Gain

Muli-pupose Accelerator Complex
ARSI ATHE
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Baseline Design Concept \\\\ KOMAC

Korea Multi-purpose Accelerator
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M/ cryomo Ol ———

@ External normal conducting quadrupole magnem

O Lattice: doublet

@ Operation temperature: 2 K

@ Cavity geometry: height~0.5 * &, diameter~beta_g * 8 cylindrical cryomodule

@ Use well proven technologies (tuner, coupler, cryomodule, etc.) except HWR cavity
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HWR Design & Baseline Design Param

KOMAC

Korea Multi-purpose Accelerator Complex
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~~@'Design constraint: Epeak < 35 MV/m, B

Parameter Unit Value
Frequency MHz 350
Optimum beta - 0.65
Geometric beta - 0.58
Stored energy J 20.26
Vacc @optimum beta MV 3.623
VO MV 4.074
Eacc @optimum beta MV/m 7.295
EO MV/m 8.200
Ep MV/m 34.370
Bp mT 69.680
Ep/Eacc - 4.71
Bp/Eacc mT/(MV/m) 9.55
R/Q @optimum beta ohm 294.9
G ohm 128.4
Qo @Rs=20 nq - 6.42E+09
Cavity loss @RS=20 nq W 6.94
Aperture mm 40
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HWR Design 0 Electric and Magnetic Field
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