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III. Model & Reference Devices
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ECRIS (ECR Ion Source)

Conclusions

• A portable (and movable) MuCANS (Multi-purpose Compact Accelerator-driven Neutron 

Source) device is designed preliminarily in KAERI

- LINAC-based high-energy neutron source

- Multi-purpose applications with the high-energy neutrons

• Detailed (final) design will be decided by further studies in near future

• Beam energy/current of MuCANS device will be also extended up to 30~40 MeV/100 mA

- Neutron irradiation test of structural materials for the future fusion & fast-breeder 

reactors

• A MuCANS (Multi-purpose Compact Accelerator-driven Neutron Source) device in the 

KAERI (proposed)

- A portable and compact proton LINAC-based high-energy neutron source

- Target neutron yield: ~1013 n/s (~106 n/cm2·s at a distance position of 1 m)

- Nuclear reaction: 7Li(p,n)7Be (with Solid-state- or Liquid-Li target)

- Final proton beam: 2.5 MeV/10 mA (25 kW)

• Neutron Source Characteristics & Neutron Applications

• Common Nuclear Reactions & Neutron Energy Spectra

Ep=2.5 MeV

~0.8 MeV

Characteristics of the MuCANS Device

• Operating Requirements: Steady-state long-pulse operation & Duty-cycle of > 50%

Fig. 1. Conceptual schematics of the MuCANS device

Fig. 2. A prototype ECRIS developed in KAERI for the
compact D-D neutron generators

Table. 1. Main parameters of ECRIS

LEBT (Low Energy Beam Transport)

• Operating Requirements

- Transverse normalized RMS emittance 

< 0.3 π mm·mrad

(with a target value of 0.25 π mm·mrad)

- Maximum beam loss < 25%

(same as a beam current of 5 mA)

- Total 6 electrodes with one extraction gap 

& two Einzel lens (preliminarily) 

Fig. 3. Trajectory plot and emittance at the
entrance of the RFQ for an example of LEBT

RFQ (Radiofrequency Quadrupole)

Table. 2. Main parameters of worldwide RFQs

Fig. 4. An RFQ for the KOMAC in KAERI

Beam Target

Neutron Shielding Structure

Fig. 5. Solid-state Li-Target of the BINP (Russia)
(Ep=1.9~2.5 MeV, Ip=10 mA CW)

Fig. 6. Liquid Li-Target of the SARAF-I (Israel)
(Ep=1.5~4 MeV, Ip=0.04~2 mA CW)

Table. 3. Main parameters of RANS-2 (Japan) Table 4. Main parameters of LANSAR-PL4 (USA)
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A Shielding Structure (example)

Fig. 7. Conceptual Structures of a Portable MuCANS System

After neutron
generation

*Preliminary calculation by Dr. Do Heon Kim (KAERI)

25 cm

장치가 설치되는

건물의 콘크리트

벽두께에 의해

Pb-두께를 줄일

수 있음!


