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A new injector called NEWGAIN will be added to the tuners and power couplers).
SPIRAL2 Linear Accelerator in parallel with the existing
one. It will be mainly composed of an ion source and a
Radio Frequency Quadrupole (RFQ) connected to the
superconductive LINAC. The RFQ is a standard four-vane
bulk copper cavity, composed of 7 segments of about 1m.
The new RFQ will accelerate at 88.05 MHz particles with
charge-over-mass ratio (Q/A) between 1/3 and 1/7, from
10 keV/u up to 590 keV/u. This paper will present the
status of the RFQ section fabrication and its necessary
support systems. The fabrication and delivery of these
components will lead to its installation, which is a major
milestone for the project.

INTRODUCTION

The purpose of the NEWGAIN project [1] is to develop
a new injector, consisting of a superconducting electron
cyclotron resonance (ECR) ion source and a Radio
Frequency Quadrupole (RFQ) (A/q = 7), for the SPIRA
LINAC. It will enable GANIL to provide ion beam
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Figure 2: First vane of NEWGAIN RFQ.

This vane was then installed on a copper test piece
(Fig. 3) to qualify the assembly process using a large
racetrack-shaped Helicoflex® seal (Seals manufactured by
meter long, direct pled. Each of these sections results ~ Technetics Group). A leak test was then performed.
from the assembly ¢ Ir vanes into a copper tube. The =
vanes are bolted to the tube with Helicoflex seals. These
seven sections are also mechanically joined via metal seals
at the copper tubes.

The RFQ cavity in Fig. 1 is also equipped with:

e 56 tuners,

e 4 RF power couplers

e 24 pumping ports (equipped  with
12 turbomolecular pumps)

e 18 pick-ups for voltage law control and LLRF

Figure 3: Assembly test for Helicoflex® seal.



The successful completion of this first stage enabled the
start of fabrication for the first section, with the launch of
production for the three remaining vanes and the tube.

Section Fabrication

The tube was subsequently manufactured in several
steps, specifically involving precision machining of the
electrode mounting surfaces. The cooling channels were
completed, and the ends were sealed using electron-beam
welding.

Each vane was machined with an extra thickness at its
mounting surface within the tube. After an initial blank
assembly, the positions of the four vanes were measured
with a first CMM. The base of each vane was then re-
machined to guarantee precise alignment with the beam
axis.

The vanes were then reinstalled in the tube. Their
positions were verified by a second CMM measurement,
followed by pinning to ensure repeatable positioning
during future reassemblies. Next, the vanes were cleaned
and assembled one by one, incorporating both a
Helicoflex® seal and an RF seal. A leak test was performed
before proceeding to the installation of the next vane.

This installation process must meet two critical
requirements: vacuum tightness (Accepted leak lower than
1x107° mbar 1/s) and precise positioning, which is o
achieved through proper metal-to-metal contact wit
tube. This requirement necessitates high tightening tg
for each screw, fastened into the tube via Helicoi

the tube. The is consistently installed in the top
position, requiring ond tool to rotate the tube itself.
During this assembly phase, significant attention is paid to
the preparation of the Helicoflex® sealing surfaces and
their protection while positioning the tools and the vane
within the tube.

The pumping ports (elbows and flanges with port for
vacuum equipment) are then assembled with Helicoflex®
seals. An overall leak test is then performed on the section.
The hydraulic plungers and connectors are installed and
pressure-tested up to 10 bar. The section is then ready for
shipment in a vertical position, using dedicated transport
tooling as shown in Fig. 5.

ing the technical specifications (£50 pum),
esence of positioning pins.
is currently under analysis and several

Saclay where their SAT (leak tests and pressure tests of
hydraulic systems) was performed.

Section 5 currently shows vane positioning at the exit
that is out of specification. Its status is being evaluated
before potentially proceeding with a new assembly of the
vanes.

The assembly of section 4 is scheduled for May 2026,
incorporating the various improvement proposals provided
by CINEL and Technetics Group.

From now on, all remaining sections will be delivered to
GANIL over the coming months, with the arrival of the
final section (Section 1) scheduled for early December
2026.

RFQ INSTALLATION

Assembly Test Bench at CEA Saclay

A 7-meter-long RFQ support was manufactured for this
project to facilitate its assembly and alignment relative to
the accelerator's beam axis, as well as to allow for thermal
expansion due to the deposited power (in the range of
100 kW). Due to the access constraints of the accelerator



building at GANIL, it was divided into four parts. An
assembly tool was also developed to allow for the joining
of two successive sections with an accuracy better than
+30 pum. This tooling is based on the same principle as the
one previously implemented at GANIL for the assembly of
the first RFQ, but also includes a lifting capability for the
sections, due to the lack of an overhead crane in this room,
unlike the RFQ1 room.

To qualify the RFQ assembly process, this equipment,
along with the first two delivered sections (6 and 7), was
initially delivered to CEA Saclay. An assembly test (Fig. 6)
is currently underway to qualify these tools and to check
the correct fit of the large circular Helicoflex® seal between
2 sections.

RFQ Installation at GANIL
The RFQ integration procedure
drafted. It incorporates the SAT (Site
GANIL for the RFQ sectio
fiducialization by SUrVeyors

RFQ assembly at GANIL is expected to begin in October
2026, depending on the progress of the civil engineering
works of an extra emergency exit in the existing building.
Three months will be required to assemble the seven
sections on their support before moving to the RF tuning
phase using bead-pull measurements. The final copper
plungers will then be manufactured and installed on the
RFQ using Helicoflex® seals during spring 2027. In
parallel, the RFQ cooling system will be installed at
GANIL near the RFQ1 system.

Hydraulic connections, vacuum system assembly, RF
power source connections, and cabling are scheduled to
start in mid-2027 to begin cavity conditioning by the end
of 2027 following the process used with the first RFQ [5].

CONCLUSION

All major contracts for the RFQ are underway, primarily
for the RFQ sections and end plates (manufactured by
CINEL as part of the RFQ contract
the cavity, the RF pick-ups, the fina
various RF tuning accessories.

The RF couplers have already
months ago and are identical t
first RFQ of SPIRAL2.
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