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Overview 

 
The activity of department P-10 is focused on the development of new acceleration techniques and 

technology, as well as on applications of particle accelerators. In 2008, the following topics were investigated 

and/or realized: 

1. A linear accelerator for protons called TOP (Terapia Oncologica con Protoni, Oncological Proton Therapy).  

Basically a proton linac of modified Alvarez type working at 3000 MHz frequency and delivering beams in 

the energy range from 65 MeV to 200 MeV.  

In 2005, a contract was signed between ENEA and INS-!wierk for the design, manufacture and delivery to 

Frascati of the input section of a 65 MeV linac. This section of SCDTL type will increase the proton energy 

from 7 to 16 MeV. In 2008, the field distribution in the manufactured structure was measured and optimized 

using available universal test stand. Measurements were also performed in ENEA/Frascati in October; a 

small difference in results, around 0.25%, is under investigation. 

Beam dynamics calculations using 3D codes have been started in parallel. 

2. Preparation for participation in the international X-FEL project. 

Calculations of the parasitic Higher Order Modes (HOMs) induced in superconducting accelerating structures 

by very short electron bunches have been continued. Thanks to the special research grant received by 

department P-10 the design and completion of the HOM elements has been started for two accelerating 

modules, where each module consists of eight superconducting accelerating structures and 

focusing/correcting elements. 

3. Superconducting layers; studies in INFN-Roma.  

Within the European CARE/JRA1/WP4-2 project, serious modification of the Nb-coating stand for the 

1.3 GHz single-cell copper resonators using a vacuum arc was performed. Thanks to this stand the internal 

surface of the resonator was successfully coated. 

4. TiN coating vacuum stand for RF components.  

At this stand the analysis of the TiN layer thickness as a function of reactive atmosphere pressure required for 

the Ti"TiN transition and as a function of potential distribution around the Ti emitter was performed. 

Results will help in the future design and manufacture of the power-couplers. 

5. “Accelerators and Detectors” Project.  

Calculations of the RF distribution were performed for different types of accelerating structures for S-band 

and C-band, dedicated to compact medical IORT accelerators and mobile cargo inspection machines. The 

collection of necessary 2-D and 3-D codes has been started and will be finished in 2009. In 2008, also an 

R&D program for accelerator development was under evaluation, especially current achievements in 

medicine and cargo inspection.  

Special accelerator stands have been prepared for future experiments and tests.  

6. Radiographic service.  

The 6 MeV accelerator dedicated to high energy X-radiography is continuously available for service, both for 

internal and external users (for example detector tests for department P-5 in the year 2008). 
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