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Construction and validation of Linear IFMIF Prototype 
Accelerator (LIPAc) have been and are being 
conducted in Rokkasho, Aomori, under the EU-JA 
collaborative framework of the IFMIF/EVEDA project 
[1]. The LIPAc is to consist, in its final configuration 
in Phase C (see Fig. 1), of a 100 keV deuteron beam 
Injector incorporating an ECR ion source, the world 
longest RFQ that accelerates the beam up to 5 MeV, 
followed by a Medium Energy Beam Transport 
(MEBT) with highly space charged and beam loaded 
buncher cavities, a superconducting RF (SRF) linac, a 
High Energy Beam Transport (HEBT) with a 
Diagnostic Plate (D-Plate), ending in a Beam Dump 
(BD) designed to stop the world highest deuteron beam 
current of 125 mA CW at 9 MeV.  

A stepwise strategy has been and will be applied 
to the installation and commissioning of LIPAc as 
shown in Fig. 1. The beam commissioning in Phase B 
at a low duty cycle of ~0.1 % has led to a successful 
acceleration of 125 mA deuteron beam up to 5 MeV at 
the exit of RFQ [2], without significant trace of 
unexpected beam loss [3]. Confirmation of the 
designed beam dynamics has been conducted 
successfully in terms of the beam transmission through 
the RFQ [4]. Following these milestones achieved in 
the earlier phase, the beam commissioning in Phase B+ 
was initiated in July 2021 in a configuration where a 
beam transport line (MEBT Extension Line; MEL) 
takes temporarily the position of the SRF linac. The 
major goals of Phase B+ are to validate the RFQ, 
MEBT and BD performances up to CW and to 
characterize the beam properties in preparation to the 
final configuration with the SRF linac. 

The first stage in Phase B+ has been completed 
with successful transport of a low current beam of 20 
mA down to BD and validation of newly installed 
components with the low current beam. In preparation 
to the next stages towards the nominal beam current of 
125 mA in CW mode, RF conditioning of the RFQ and 

commissioning of the RF power source system are 
being conducted intensively aiming at CW. So far, 
25 % duty at the nominal RFQ voltage and 100 % duty 
(CW) at 80 % of the nominal RFQ voltage have been 
reached. In parallel, an intensive beam commissioning 
of the Injector has been conducted, which has led to a 
successful CW operation with an extraction current of 
~137 mA D+.  
 

 

Figure 1: Three different layouts for the stepwise 
installation and commissioning of LIPAc.  
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