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Outline

Á Introduction to KOMAC facility

Á Secondary Particle Beam Utilization Facility

Á Previous Experiences on SRF at KOMAC

Á Half Wave Resonator Design

Á Design of Cryomodule

Á Cryogenic System

Á Summary
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KOMAC ðKOrea Multi -purpose Accelerator Complex

KTX Station
Daejeonź: 1:05 hours

Seoulź; 2:05 hours

Reserved
(260,000m2) 
650m x 400m

É 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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Main Facility of KOMAC

Sewage Plant5Power Station2 Utility Building3 Cooling Tower4

ÁArea: 180,000 m2

ÁBuilding: 27,322 m2

ÁPower: 154 kV,  20 MVA

100MeV Proton Linac1

Ion Beam Facilities6

Dormitory 

1

2 3 54

Information8

7

6

9

Main Hall

(Under Const. )
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Overview of 100 MeV Linac and Beam Lines

RI Production

Output Energy (MeV) 20 100

Max. Peak Beam Current (mA) 1 ~ 20 1 ~ 20

Max. Beam Duty (%) 24 8

Avg. Beam Current (mA) 0.1 ~ 4.8 0.1 ~ 1.6

Pulse Length (ms) 0.1 ~ 2 0.1 ~ 1.33

Max. Repetition Rate (Hz) 120 60

Max. Avg. Beam Power (kW) 96 160

Features of KOMAC 100MeV linac

50-keV Injector (Ion source + LEBT)

3-MeV RFQ  (4-vane type)

20 & 100-MeV DTL

RF Frequency : 350 MHz

Beam Extractions at 20 or 100 MeV 

5 Beamlines for 20 MeV & 100 MeV

20 MeV Beam
In service

Linac

100 MeV Beam
Low-flux exp.

Ion Source

100 MeV Beam
General purpose

1 kW dump

100 MeV Beam
RI beam exp.

Under preparation

100 MeV Beam
Beam test

20 MeV BL (TR23)

100 MeV BL (TR103)
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100 -MeV Linac 

Viewed from the ion source

Viewed from the end of 100-MeV DTL 

Linac and beam lines : installed in 1st floor

100-MeV linac : 75 m 

HPRF and cooling system : installed in 2nd floor

Modulator for klystron : installed in 3rd floor
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Accelerator Development at KOMAC

Developed proton linac technologies over the past 15 years

- Microwave ion source

- RFQ

- DTL

- Elliptical SC cavity

- LLRF and EPICS control system

Built KOMAC 100-MeV proton linac

of our own design with the technologies

KOMAC DTL
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8Li+

Secondary Particle

× KOMAC prepares programs to supply secondary particle to expand the utilization of

100 MeV proton linac. 

Å Neutron: Neutron imaging, Nuclear data, Detector, Semiconductor, space, etc.

Å RI: Medical imaging(67Cu, 82Sr, 22Na, etc.), ɓ-NMR(8Li, 11Be, 31Mg, etc.), etc.
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Planned Secondary Particle Facility

Empty space in the tunnel: 40m 
(energy upgrade to 160 MeV by HWR)
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Previous Experience - Elliptical SC Cavity

Design Forming E-beam welding Tuning

Cleaning Test preparation Test Test result

Eacc = 4.2 MV/m
(RF power limited)

Prototyping the 700 MHz, 5-cell elliptical cavity with domestic company

Design, fabrication and test experience on the elliptical cavity
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HWR Parameter Sweep ðTTF and Energy Gain

TTF Output Energy after 28 Cavity

Output Energy after each Cavity

E0=8.2 MV/m

Betag=0.58

Required RF power

E0=8.2 MV/m

Betag=0.58
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Baseline Design Concept

4 cavities / cryomodule

External normal conducting quadrupole magnet for focusing

Lattice: doublet

Operation temperature: 2 K

Cavity geometry: height~0.5 * ɚ, diameter~beta_g * ɚ, cylindrical cryomodule

Use well proven technologies (tuner, coupler, cryomodule, etc.) except HWR cavity
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HWR Design ðBaseline Design Parameter

Design constraint: Epeak < 35 MV/m, Bpeak < 70 mT

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

V0 MV 4.074

Eacc @optimum beta MV/m 7.295

E0 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

Q0 @Rs=20 nɋ - 6.42E+09

Cavity loss @RS=20 nɋ W 6.94 

Aperture mm 40

Leff m 0.496799
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HWR Design ðElectric and Magnetic Field

�‚Ibeam,pk = 20 mA


