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REBE Abstract:M
B Abstract:M The MYRRHA Project (Multi Purpose Hybrid Reactor for HigEM The MYRRHA Project (Multi Purpose Hybrid Reactor for Hig

Tech Applications) at Mol/Belgium will be a user facility witTE Tech Applications) at Mol/Belgium will be a user facility witPT emphasis on research with neutron generated by a spallatioP emphasis on research with neutron generated by a spallatioE source. One main aspect is the demonstration of nuclear wastSE source. One main aspect is the demonstration of nuclear wast
technology using an accelerator driven system A superconductin S technology using an accelerator driven system. A superconductinN

,

linac delivers a 4 mA 600 MeV proton beam The firsN linac delivers a 4 mA, 600 MeV proton beam. The firs

AI accelerating section is covered by the 17 MeV injector. It consistPA accelerating section is covered by the 17 MeV injector. It consist
of a proton source an RFQ two room temperature CH cavitiePA of a proton source, an RFQ, two room temperature CH cavitieS

and 4 superconducting CH-cavities The initial design has used a, S and 4 superconducting CH-cavities. The initial design has used a

N
,

RF frequency of 352 MHz. Recently the frequency of the injectoAN RF frequency of 352 MHz. Recently the frequency of the injecto
has been set to 176 MHz The main reason is the possible use oA has been set to 176 MHz. The main reason is the possible use oTI

A

a 4-rod-RFQ with reduced power dissipation and energyT a 4-rod-RFQ with reduced power dissipation and energyST respectively. The status of the overall injector layout includinAS respectively. The status of the overall injector layout includin
cavity design is presentedBA cavity design is presented.EBES

N
 

Layout of the 17 MeV Injector for MYRRHAN Layout of the 17 MeV Injector for MYRRHAASA Th I j t ill l t th b t f 17 M V Th f h bS The Injector will accelerate the beam to an energy of 17 MeV. The frequency has been
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changed from 352 MHz (EUTROTRANS) to 176 MHz. One main reason is the use of a 4‐

CE
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Rod‐RFQ at the lower frequency After the RFQ two room temperature CH‐cavities areC Rod RFQ at the lower frequency. After the RFQ two room temperature CH cavities are
used to cover the energy range between 1 5 and 3 5 MeV The main acceleration isN

C used to cover the energy range between 1.5 and 3.5 MeV. The main acceleration is

EN finally provided by 4 superconducting CH‐cavities with superconducting solenoids in

RE between.R between.
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OTO Parameter Unit valueAT Parameter Unit value

RA Energy MeV 17

ER RF frequency MHz 176E RF frequency MHz 176

L Particles ‐‐‐ protonsE Beam current mA 4C Beam current mA 4

CC Operation mode ‐‐‐ cw 

AC RF structures 4 Rod RFQ/CH DTLA RF structures ‐‐‐ 4‐Rod‐RFQ/CH‐DTL
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1 5 3 5 M V 176 MH R T CH S iTI 1.5‐3.5 MeV, 176 MHz Room Temperature CH‐SectionRT , pRAPA Room temperature 176 MHz CH‐P cavities are foreseen to accelerate theL  cavities are foreseen to accelerate the
beam from 1 5 to 3 5 MeV To avoid anA beam from 1.5 to 3.5 MeV. To avoid an
i l f i l i iN
A internal focusing element two cavitiesN have been chosen. Each cavity provide

O

y p
about 1 MV of effective voltage BothIO about 1 MV of effective voltage. Both

iti h β fil f th l thTI cavities have a β‐profile for the length

AT of the accelerating cells.
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NIN Parameter Unit valued Parameter Unit value

nd RF structure ‐‐‐ rt CH‐DTL 

2n RF frequency MHz 176 2 q y
Length (βλ) cm 54/661, Length (βλ) cm 54/66

/11 Ueff MV 1.03/1.141 Ea MV/m 1.91/1.720 a / /
Q (85% MWS) ‐‐‐ 1500020 Q0 (85% MWS) ‐‐‐ 15000
Z 2  (85% MWS) MΩ/ 124/93

C 
2 Zeff∙cos2ϕ (85% MWS) MΩ/m 124/93

C Pc kW 16/21

AC c

P/L kW/m 30/32PA P/L kW/m 30/32
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L t f th MYRRHA P j tLayout of the MYRRHA‐Projecty j
f fgh The MYRRHA Linac has to provide up to 4 mA protons with a final energy of 600gh

th MeV. It is planned to build two identical 17 MeV injectors to fulfill the reliabilityth MeV. It is planned to build two identical 17 MeV injectors to fulfill the reliability
requirements Because of the cw operation it has been decided to use

on
requirements. Because of the cw operation it has been decided to use

d ti iti Th i li i t f th i t di t (17 100 M Von superconducting cavities. The main linac consists of the intermediate (17‐100 MeV,
te 352 MHz poke cavities) and the high energy (100‐600 MeV, 704 MHz ellipticalte
ng

p ) g gy ( , p
cavities) sectionng cavities) section.
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d1.5 MeV, 176 MHz 4‐Rod RFQ1.5 MeV, 176 MHz 4 Rod RFQ
As RFQ‐structure a 4‐Rod‐RFQ at 176 MHz has been chosen because of the lowerAs RFQ structure a 4 Rod RFQ at 176 MHz has been chosen because of the lower
technical risk excellent tuning possibilities and easy access The electrode voltage hastechnical risk, excellent tuning possibilities and easy access. The electrode voltage has
b k k h h l l h l blbeen set to 40 kV to keep the thermal load on the RFQ as low as possible. An estimated
impedance of 67 kΩm will result in a thermal load of less than 25 kW per meter whichimpedance of 67 kΩm will result in a thermal load of less than 25 kW per meter which
is considered to be a safe value for reliable operationis considered to be a safe value for reliable operation.

i lParameter Unit Value
RF structure ‐‐‐ 4‐Rod RFQ
RF frequency MHz 176RF frequency MHz 176
L h C 400Length Cm 400
Electrode voltage kV 40
Impedance kΩm 67Impedance kΩm 67
Th l l d kW/ 25Thermal load kW/m 25
RF power kW 100
Ei keV 30Ein keV 30
E keV 1500Eout keV 1500

3 5‐17 MeV 176 MHz Superconducting CH‐Section3.5‐17 MeV, 176 MHz Superconducting CH‐Section

The main acceleration of the injector isThe main acceleration of the injector is
provided by 4 superconducting CHprovided by 4 superconducting CH‐
cavities operated at 176 MHz. The
cavities provide an effective voltagecavities provide an effective voltage
between 3 5 and 4 MV The gradient hasbetween 3.5 and 4 MV. The gradient has
b d l f dbeen set to a moderate value of around
4 MV/m to limit the electric peak fields/ p
below 25 MV/m for safe operationbelow 25 MV/m for safe operation.

Parameter Unit value
RF structure ‐‐‐ sc CH‐DTLRF structure sc CH DTL 
RF freq enc MH 176RF frequency MHz 176
Length (βλ)  cm 87/101/107/1.07
Ueff MV 3.50/3.98/4.18/4.09Ueff MV 3.50/3.98/4.18/4.09
E MV/m 4 02/3 94/3 89/3 82Ea MV/m 4.02/3.94/3.89/3.82
Ra/Q0 Ω 3000
Q0 (design @Ea) ‐‐‐ 3∙108Q0 (des g @ a)
P W 20 30Pc W 20‐30
G Ω 50‐60
Gaps ‐‐‐ 10/9/8/7p / / /
Aperture Ø mm 30/30/40/40Aperture Ø mm 30/30/40/40


