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RFX-mod2 / RFP and Tokamak  physics

Broader Approach
JT60-SA

Partner di DTT
Other EUROfusion facilities

and DEMO

Higher Education:
• Master Students
• PhD Programme in Fusion 

Science and Engineering

CRFX main programs 
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Neutral Beam Test Facility 

M Valisa Trieste 4 Giugno 2025 



4

Ripartizione finanziamenti internazionali e nazionali

(inclusiva del costo del personale assegnato dai soci)
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CRFX è comparabile come attività ai maggiori laboratori europei

Ripartizione sponsors delle attività



Various solutions for magnetic  confinement

Stellarator

Tokamak  
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Reversed Field Pinch 
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L’esperimento RFX : un nuovo paradigma per l’RFP 
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Non-helical state

Helical state



The triumph of control. 

Feedback control required for 
• Plasma Current
• Plasma Density 
• Plasma position and shape
• MHD instabilities 
• Correct drifts towards dangerous or inefficient regions of the parameter space 
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Progress of n T E over the years

9M Valisa Trieste 4 Giugno 2025 



Best results achieved in fusion research 

JET/ EUROfusion

10M Valisa Trieste 4 Giugno 2025 

1985 



RFX-mod2: designed to master MHD feedback control 
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Example of MHD control in a Tokamak discharge in RFX-mod
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Finanziamenti di RFX-mod2.  2016 - oggi
• 2016-2019 Progetto MIAIVO Fondi POR FESR – Regione Veneto 
In collaborazione con il Distretto della Meccanica dell’Alto Vicentino

• 2023-2025 Progetto NEFERTARI /PNRR
- ammodernare gli impianti di RFX-mod2 e dotarlo di diagnostiche innovative
- creare/rafforzare una rete nazionale di laboratori CNR, Università di Napoli e Università di Padova
- contribuire allo sviluppo della scienza e tecnologia della fusione in Italia per contribuire a DTT, 

ITER e DEMO

• 2025_2027 * Fondi Mission Innovation dedicati alle tecnologie di fusione per il lungo periodo. In 
questo ambito una quota delle risorse sarà utilizzata specificatamente per attività di formazione, 
con l’obiettivo di rafforzare le competenze professionali, tecniche e specialistiche in questo 
settore

(*) ipotesi

12



Negative Ion Beam for ITER being built in the
Neutral Beam Test Facility in Padova

17 MW into the plasma , 1 MV  - first of a kind  
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ITER  Neutral Beam Test Facility

SPIDER Prototype complete of the injector MITICA 

1MV duct 
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SPIDER . Prototype of the negative ion source for ITER  
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MITICA

CRYOGENIC PUMPS

CALORIMETER RESIDUAL ION DUMP NEUTRALIZER BEAM SOURCE
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CRYOPUMP
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MITICA
1 MV Faraday cage
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Plasma exhaust

• Reaction products ( He4) must be pumped out
• Heat must be removed
• Materials have limited capability

to withstand large heat loads ,  < 20MW/m2

The heat flux sustained by the ITER divertor targets is estimated at
10-20 MW/m². 
That's ten times the heat load of a spacecraft re-entering Earth's atmosphere. 
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A unique flexible facility, to address 
one of the gaps towards the realization 
of a commercial fusion reactor:
• Power and Particle Exhaust



Materials     

DONES (Demo Oriented Neutron Source) in Spain
A-FNS, in Rokkasho

A commercial fusion reactor will require materials capable of withstanding 150 dpa (i.e.neutron-
induced materials degradation), now an unexplored region. 

In IFMIF (International Fusion Materials Irradiation Facility)neutrons will be generated by bombarding 
liquid lithium with accelerated deuterium ions 

In DEMO, like in future fusion power plants, the deuterium-tritium nuclear fusion reactions will generate 
neutron fluxes in the order of 1018m-2s-1 with an energy of 14.1 MeV that will collide with the first wall of the 
reactor vessel.
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Breeding Blanket for Tritium production 

Methods to produce Tritium in a selfsustained way have still to be demonstrated
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• ” Pour ce qui est de l’avenir, il ne s’agit pas de le prévoir, mais de le 
rendre possible. “࣯

• – Antoine de Saint Exupéry, Citadelle, 1948
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