
Magnet Technology Options  for 6D cooling 
 

We have a full catalogue based on US MAP original design (field on axis)   

 

Here are few facts about the 6D cooling solenoids: 

• 12 unique stages: 

o 4 cooling stages before bunch recombination (A1-A4) 

o 8 cooling stages after bunch recombination (B1-B8) 

o Each stage has a repeating series of a cell type 

• High field, very compact solenoids 

• Each cell has symmetric solenoids of opposite polarity  

• Fields on axis: 2 to 14 T 

• Cell Lengths: 0.8 to 2.7 m 

• Total length of all Stages: ~ 1 km 

• Total number of solenoids: 2432 

 

We are defining technologies: conductor and operation condition, i.e. temperature an cooling 

method. 

Still have to be fully investigated: 

• Conductor performance 

• Conductor configuration  

• Field quality 

• Thermal/mechanical configuration 
 

We evaluated several technologies for the solenoids  (see Table 1) and selected two options: 4 K route using 

three conductors and 20 K route using HTS only (see Table 2). 

The actual trend is going to the 20 K cooling, since it fulfills the three pillars of the design: Performance, 

Cost and Sustainability. 

The aim to design Solenoids up to almost 20 T working at 20 K, based on HTS. An extensive R&D program is 

foreseen to improve the characteristic of the tapes, to build and test small coils by different conductor 

configurations and thus create and assess models for the conductor (windings). One of the main goal is to 

develop a reliable quench protection system for partial insulated magnets. 

There is an important synergy with a NextGen EU program in Italy, called IRIS. The R&D for small coils 

construction and test is shared with this project. 

 

The increase of TRL of the HTS windings working at 20 K may directly be usable for society applications i.e. 

Carbon hadrotherapy (HITRI, I.FAST, SIG). 

The option of designing and building a test bed for room temperature RF test, having 7 T to 10 T field,  is an 

opportunity to commission some selected technologies for conductor, winding and cryogenics. 



 
Table 1 Overview of potential technologies for Solenoids 

 

Table 2 Main features of each cell and technology options. 

 

 

In conclusion, an extensive R&D program focused on HTS conductor to be used at 20K started. A 

schedule is mostly ready and consistent, the program is supported also by synergie with other 

tasks and other projects.  


