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Energy transition needs nuclear electricity

Fusion can contribute to it



The tokamak concept

Andrej Dmitrievič Sacharov (1921-1989)



Worldwide fusion program



Renaissance of wordwide activity, e.g. US



Growing interest in fusion from 
private companies



Chinese fusion roadmap



ITER

www.iter.org







1985 Geneva
“By mutual agreement, President of the United 
States Ronald Reagan and General Secretary of 
the Central Committee of the Communist Party 
of the Soviet Union Mikhail Gorbachev met in 
Geneva November 19 - 21.
….

Fusion Research
The two leaders emphasized the potential 
importance of the work aimed at utilizing 
controlled thermonuclear fusion for peaceful 
purposes and, in this connection, advocated the 
widest practicable development of 
international cooperation in obtaining this 
source of energy, which is essentially 
inexhaustible, for the benefit for all mankind.”

From the Joint statement after the meeting 
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Made in Italy: 
Divertor Tokamak Test facilty (DTT)

Under construction in the Enea Frascati site
Public-private entreprise

first of its kind



DTT under construction in Frascati, Italy
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DTT
R (m) 2.19
a (m) 0.7

Ip (MA) 5.5
B (T) 6

Heating P (MW) 45

Psep /R (MW/m) 15
lq(mm) 0.7

Pulse length (s) 100



lq



Worst case scenario for divertor
lq~ 1 mm  ITER

Wall surface ~850 m2 à Effective surface 1-2 m2



DTT ITER DEMO

R (m) 2.19 6.2 9.1

a (m) 0.7 2 2.93

Ip (MA) 5.5 15 19.6

B (T) 6 5.3 5.7

Heating P 
(MW) 45 50 >50

Psep /R 
(MW/m) 15 14 17

lq(mm) 0.7 0.9 1.0
Pulse 

length (s) 100 400 7600



DTT design features
⎼ full W plasma facing components 
⎼ flexible divertor: possibility of operation at vastly different magnetic configurations 
⎼ interchangeable test divertor modules to study alternative shapings and materials 
⎼ long pulse capability
⎼ 3 heating systems (ECRH, ICRH and N-NBI) 
⎼ As in a reactor, dominant electron heating, no torque and relevant energetic ion population
⎼ operation and plasma heating at nominal field (low beta) and at half field (high beta, to 

explore advanced scenarios)
⎼ internal magnetic coils for MHD control 
⎼ reactor-grade disruption mitigation system



Simulations of DTT plasma scenarios

Methodology
Integration with Scrape-Off Layer 
! ne,sep = 0.8 x 1020/m3

! Tsep = 130 eV
! Ar or Ne as seeding gas

Consistency with control coil system capabilities

Good agreement between the QL models TGLF vs 
QLK

o Te > Ti over  most of plasma radius

o Neutron rate ≲ 1.2 x 1017 neutrons/s

o H98 = 0.8–1.0, 𝜏E = (0.41–0.45)s, βNtot =1.3–1.6  

Casiraghi I. et al., PPCF  65 035017  2023



DTT: flexibility is a major guideline
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SN 
5.5MA

XD 
4.5MA

NT
4MA

DN*
~4MA



DTT Research Plan activity

DTT-RP workshop – 130 participants (30 non-Italian institutes) 8 July 2022

Call for participation in DTT-RP activity July-Sept. 2022

Call output: ~90 participants (half non-Italian)

Kick-off meeting of the DTT-RP Team (ROs+coordinators) Nov. 2022

2nd meeting of the DTT-RP Team (in person)  26-28 Apr. 2023

Report for the EU facility review June 2023

Drafts of the DTT-RP chapters Nov. 2023

3rd meeting of the DTT-RP Team (in person) Nov. 2023

First draft of the DTT-RP Dec. 2023

4th meeting of the DTT-RP Team (in person) Feb. 2024

DTT-RP version 1 issued March 2024
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