
Plasma Science and Fusion Technology Group  

at CNA / University of Seville 

• Our mission 
 

Making fusion energy a reality  

for our society 

 

ITER 

M. Garcia-Munoz 



• Fission: nucleus of 

atom splits into lighter 

parts 

 

• Fusion: fuse lighter 

atoms to heavier ones 

 

• The mass difference 

between reactants 

and resulting 

elements yields an 

energy gain following 

Einstein: E = mc2  

 

Fusion And Fission Energy Gain 
Follows E = mc2 
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D-T Spoon (2.5g) 28 Carbon tons 

107 times more energy per gram!! 

Virtually unlimited energy source 
 

• Sufficient D and Li fuel in Earth crust for thousands 

of years  

Nuclear Fusion is a Sustainable and  

Virtually Unlimited Source of Energy 



Fusion On Earth Is A Challenging Task 
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• Most efficient fusion 

reactions on Earth requires 

high T~107-108 ºC 
 

• Solar corona T~107 ºC 

 

• Harsh environment 
 

• High temperature 
 

• Neutron and gamma flux 

/ fluence 
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• Instrumentation for fusion 

reactors and high energy 

particle accelerators share 

similar challenges 
 

Total flux ~ 1014 cm-2 s-1 

Total flux ~ 1014 cm-2 s-1 



Plasma Science and Fusion Technology Group  

at CNA / University of Seville 

• Our mission 
 

Making fusion energy a reality  

for our society 

 

• Our objectives 
 

Gaining a better understanding 

of energetic particle and plasma 

edge physics by means of 

cutting-edge diagnostics and 

state-of-the art numerical tools 

ITER 
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The CNA PSFT Group Develops Several 
Types of Diagnostics For Fusion Reactors 

ITER 

About 40 large scale diagnostic systems are foreseen: 
 

• Diagnostics required for protection, control and physics studies 

• Measurements from DC to γ-rays, neutrons, α-particles, plasma species 

• Diagnostic Neutral Beam for active spectroscopy (CXRS, MSE ….) 
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The CNA PSFT Group is World 

Leader in Some Key Fusion Areas  

• Activities are carried out under the umbrella of national and 

international (ITER and EUROfusion) research programs 

DIII-D 

ITER 

KSTAR JT-60SA 

W-7X 

AUG JET MAST-U 

TCV 



• EUROfusion projects 
 

• Poloidal distribution of fast-ion 

losses on AUG – MAST-U 
 

• FILD prototype for ITER at JT-60SA 
 

• Impact of MHD perturbations on 

edge flows and fast-ion losses  
 

• Characterization of pedestal 

structure 

A Few Examples of Our Research Projects 
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• Based on a truly collaborative effort, the PSFT group at CNA/US is 

rapidly growing and reaching a critical mass of physicists and 

engineers (14 members including 5 PhD students and 3 Master 

students) 

The PSFT Group is a Growing Team With 
a Large Number of Collaborations   
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Centro Nacional de Aceleradores 
  

Director: J. Gomez-Camacho 

 

40 people: 30 researchers, 5 technicians and 

5 administrative support 

Atomic, Molecular and Nuclear 

Physics Department 
  

Chair: J. M. Arias-Carrasco 

 

50 people: 32 researchers, PhD 17 students, 

4 technicians and administrative support 

Engineering school 
  

Director: Jaime Dominguez-Abascal 
 

~480 professors, 6000 students 

The PSFT Group Leverages from CNA, 

FAMN Dpt and Seville’s Engineering School 



Main Research Lines at PSFT 
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