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Abstract 
In the Linac 4 and the SPL, a 3 MeV RFQ is required 

to accelerate the H- beam from the ion source to the DTL 
input energy. While the 6-meter long IPHI RFQ was 
initially chosen for this application, a CERN study [1] 
suggested that a dedicated, shorter 3-meter RFQ might 
present several advantages. The 2D cross-section is 
optimized for lower power dissipation, while featuring 
simple geometrical shape suitable for easy machining. RF 
stability is evaluated using a 4-wire transmission model 
and 3D simulations, taking electrode modulation into 
account. The resulting RFQ is intrinsically stable and 
does not require rod stabilizers. End circuits are tuned 
with dedicated rods. RF power is fed via a ridged 
waveguide and a slot iris. Vacuum port assemblies are 
positioned prior to brazing to minimize RF perturbation. 
The 32 tuning slugs form a set of stable sampling, able to 
tune 9 modes. Tuner parameters are derived from bead-
pull accuracy specification and fabrication tolerances. 
Signals delivered by pickup loops inserted in 16 of these 
tuners will be used to reconstruct the voltage profile under 
operation. Thermo-mechanical simulations are used to 
design temperature control specifications. 

INTRODUCTION 
The Linac4 RFQ must be capable of providing the 

Linac4 beam as the PS Booster injector, working at 1.1 
Hz with 0.400 ms beam pulses, 70 mA beam current, or 
to feed the Linac4 when working with the SPL either as 
LHC injector (2 Hz, 1.2 ms, 40 mA) or as the neutrino 
factory driver (50 Hz, 1.2 ms, 70 mA). The RFQ will be 
of brazed-copper construction and will be built and 
assembled at CERN (Figure 1). 

 

Figure 1: Linac4 RFQ. 

RF DESIGN 

Cavity design 
The 2D section of the RFQ cavity has been kept 

constant over the full RFQ length, in order to simplify the 
mechanical fabrication. 

A loaded, lossless 4-wire transmission line model is used 
to relate differences between measured and desired inter-
vane voltages (Figure 2) and to tune devices dimensions 
(end plates and slugs) [2]. The location of the quadrant 
bottom plane is adjusted for 345.53 MHz resonance 
frequency with tuner in zero position. Electrical 
parameters of 2D cross-section (without any tuner) 
derived from 2D COMSOL simulations are given in 
Table 1. The 346.020 MHz frequency anticipates tuner 
bore detuning. 
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Figure 2:  4-wire line model. 

Table 1: Transmission-line Parameters 

Parameter Value Unit 

parallel inductance 6.970031  10-9 H.m 

parallel capacitance 30.352946  10-12 F/m 

diagonal capacitance 1.954868  10-12 F/m 

quadrupole eigen-frequency 346.020 MHz 

dipole eigen-frequency 335.389 MHz 

 
Table 2 reports the main electrical parameters for the 
RFQ cavity, computed for the dipole and quadrupole 
mode cut-off frequencies. The power dissipation is 
calculated assuming 5 mΩ surface resistance for copper. 
 

Table 2: RFQ Electrical Parameters 
Linac4 RFQ electrical 

parameters quadrupole dipole Units 

Vane voltage 78.27 78.27 kV 

Quality factor  10269 9936  

Stored energy 0.372 0.395 J/m 

Dissipated power 78.738 83.848 kW/m 
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