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Abstract 
It is foreseen to build an ADS demonstrator (MYRRHA) 
in Mol (Belgium). Such a device will be piloted by a 600 
MeV / 4mA superconducting Linac. A prototypical 
cryomodule, for the high energy section of the 
accelerator, equipped with a 5-cell superconducting cavity 
and its tuning system was realised. Developed at INFN 
Milano, this RF cryogenic accelerating device is tested for 
the first time at IPN Orsay. The status of the R&D 
activities regarding the main elements of this device are 
described in this paper.  

INTRODUCTION 
Accelerator Driven system (ADS) is one solution to 

enable the reduction of nuclear waste radio-toxicity 
before their deep ground storage. Based on the 
transmutation process, such a device allows to decrease 
the radioactive waste life time and consequently to relax 
the constraints on the geological disposals.[1] 

Towards this goal, The MYRRHA experimental facility 
which is planned to be built in Mol (Belgium) wishes to 
demonstrate the technical feasibility of Transmutation. [2] 

An ADS transmuter typically requires a 600MeV to 
1GeV accelerator delivering a beam intensity of a few 
milliamps. Because of the induced thermal stress to the 
subcritical core, the high-power proton LINAC will have 
to fulfil stringent reliability requirements.[3] 

The high energy section of the MYRRHA  Linac will 
be composed of 5 cells elliptical cavities. A prototypical 
cryomodule, equipped with a β=0.47 superconducting 
cavity and its tuning system, developed by INFN Milano 
is tested at IPN Orsay. This experiment aims to evaluate 
the cavity performances but above all the cryomodule 
reliability to fulfill ADS needs. We report here the RF and 
cryogenics developments of this module as well as 
preliminary tests and considerations in view of 
performance and reliability studies.  

SUPERCONDUCTING ACCELERATING 
MODULE 

The development of an accelerating superconducting 
cavity requires the prototyping of all the auxiliary systems 
needed for its operation in a real environment. In this 
context, R&D activities involve INFN and CNRS 
resulting in the design and fabrication of a cryogenic real 
scale module dedicated to be tested in new experimental 
area. INFN contributed in the development of the 

cryomodule and made available its beta 0.47 TRASCO 
cavity equipped with a cold tuning system. IPN Orsay 
(CNRS/IN2P3) participated in the development of the 
cryogenic valve-box, of the power couplers and makes 
available its new facility SUPRATech dedicated to the 
preparation (chemistry, clean room) and cavity tests 
(experimental area set up in progress) with an 80 kW RF 
power supply. 

The Cryomodule 
The Cryomodule design (see Figure 1) has been 

performed by considering reliable aspects for the 
assembly, and the cavity handling, derived from the 
experience accumulated by the TESLA Test Facility 
(TTF) and the Spallation Neutron Source (SNS).  

 

Figure 1: The prototypal 700MHz cryomodule, installed 
in the experimental pit and an inside view during 
instrumentation. 

The module is 1.5 m long, for a diameter of about 1.4 
m with the cold box assembled on top of it. The module 
was designed to operate at 2K for a nominal accelerating 
gradient of 8.5 MV/m and an assumed conservative 
quality factor value of Q0=5.109 for computations. At 2K, 
the dynamic heat load has been estimated to 25W and 4W 
in static conditions. More details concerning the thermal 
design are given in Reference [4]. 

Static losses are kept in the module by minimizing the 
heat flow toward the 2K helium bath. Therefore, the 
thermal radiation, flowing from surfaces at room 
temperature, is intercepted by a thermal shield at 
intermediate temperature (Nitrogen at 77 K) and 
minimized by using multilayer insulating blanket 
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