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RFQ (Radiofrequency Quadrupole)

Introduction

Table. 2. Main parameters of worldwide RFQs
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Characteristics of the MuCANS Device
e Operating Requirements: Steady-state long-pulse operation & Duty-cycle of > 50%

Shielding Structures

(50 keV/20 mA) (50 keV/15 mA) Fast Neutrons
ECRIS:LEBT: RFQ \I/ )
L .4 | ”\/ y
Proton Beams (2.5 MeV/10 mA) - Fig. 7. Conceptual Structures of a Portable MuCANS System ——_
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Liquid Li-target

l1l. Model & Reference Devices

Microwave
Power
Generator |= :‘: > | > » '
| etm 4~5m ~2m A Shielding Structure (example) Table. 3. Main parameters of RANS-2 (Japan) Table 4. Main parameters of LANSAR-PL4 (USA)
Fig. 1. Conceptual schematics of the MuCANS device RANS2 Target Value | LANSAR-PL4 Target Value
Accelerated particle p* =2 Accelerated particle P
Beam energy [nominal, MeV] 2.49 = SAIH inal
ECRIS (ECR lon Source) et 56 H|of ols Beam energy [nominal, MeV] 0
s FITe [HA] — Z % £ Neutron yield [n/sec/pA] 1.3E10°
e magnes Table. 1. Main parameters of ECRIS Beam curation [isec] =L Beam current/pulse [mA] 40
RF window (alumina with a BN plate) v Pl\é\fs?:lzr;ggtlregde Pulse repetltlon rate [HZ] 10~180 Beam pulse width [HSCC- 25~215
77 ECRIS Target Value Neutron production reaction Li(p, n)’'Be = :
. _ , : 2 Pulse repetition rate [Hz] 1~120
Waveguide (WR34Q = ECR frequency/power [GHz/kW] 2.45/2.0 Maximum target yield [n/sec/4mn] ~1012 : ; 5 5
N Fe yoke - : Neutron production reaction Be(p, n)’B
Y/ / Working gas H; (or D») Maximum thermal flux 1 65E10° : 1d [1/sec/ T
g 3 i Plasma density [cm?] ~10!! [n/cm2/sec at Im distance position] ' Ma?(lmum target yield [n/sec/dn] 1'3E1010
_S: Microwave (2.45 GHZ)¢ :%g# | Operating pressure [mbar] ~10° Accelerator length [m] <3 Maximum thermal flux [n/cm?2/sec] 2.6E10
y j peam extraction Beam energy/current [keV/mA] 50/20 Accelerator weight [ton] 3 Accelerator ler.lgth [m] 4.2
/ 5 e Aperture diameter [mm]| 5 Target & Shield weight [ton] <0.7 Accelerator weight [ton] 3
Chamber body with a cooling jacket @;Z] Proton fraction [%] ~90 Accelerator type LEBT + RFQ Accelerator type LEBT + RFQ
/1 Species ratio of H,™ & H3" [%] ~ 10 =y '
Fig. 2. A prototype ECRIS developed in KAERI for the Beam eHEl“ance (1o Ré\]“ G ~01 VIR
T ‘mm-'mra T
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e Operating Requirements
- Transverse normalized RMS emittance
<0.3mT mm-mrad

Conclusions

X-X" EMITTANCE PLOT

(with a target value of 0.25 T mm-mrad) e Sidsaiis g

) : 0 e S _ _
Maximum b%am loss <25 /Of B * A portable (and movable) MUCANS (Multi-purpose Compact Accelerator-driven Neutron
(same as a beam current of 5 mA) P Source) device is designed preliminarily in KAERI

- Total 6 electrodes with one extraction gap £

- LINAC-based high-energy neutron source
- Multi-purpose applications with the high-energy neutrons
e Detailed (final) design will be decided by further studies in near future
st X e e Beam energy/current of MUCANS device will be also extended up to 30~40 MeV/100 mA

& two Einzel lens (preliminarily) g

Fig. 3. Trajectory'{axlgfyéhd'émﬂittance at the - Neutron irradiation test of structural materials for the future fusion & fast-breeder
entrance of the RFQ for an example of LEBT reactors
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