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Rationale of Chapter 4

• Reviews the characteristics of the DTT device from the standpoint of confinement 
and transport studies

• Discusses DTT experimental possibilities in terms of engineering parameters and of 
the expected physical plasma parameters, underlying its unprecedented features in 
addressing core – edge – exhaust integration challenges

• Identifies main T&C aspects which make DTT different from present devices and a 
new and essential step towards ITER operation and the definition of a DEMO reactor
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• Reviews the characteristics of the DTT device from the standpoint of confinement 
and transport studies

• Discusses DTT experimental possibilities in terms of engineering parameters and of 
the expected physical plasma parameters, underlying its unprecedented features in 
addressing core – edge – exhaust integration challenges

• Identifies main T&C aspects which make DTT different from present devices and a 
new and essential step towards ITER operation and the definition of a DEMO reactor

• Defines the main missions of DTT for confinement and transport studies and 
describes possible experiments in this topical area

• Experiments are organized in 4 groups and are also outlined in order of time 
depending on the maximum achievable heating power, magnetic field and current of 
the different DTT operational phases

• Shows plasma profiles from theory-based transport modelling predictions as 
examples of reference conditions that can be obtained in DTT experiments
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4.1  Introduction

4.2  DTT characteristics relevant for confinement and transport studies

4.3  DTT operational windows from engineering to dimensionless parameters at half 
field and full field 

4.4 DTT main missions from the standpoint of transport and confinement research in 
tokamaks 
4.5 DTT research areas on transport and confinement and related experimental 
phases

1. General confinement properties
2. Core – edge integration physics 
3. L-H transition and H-mode pedestal 
4. Specific on core and edge transport physics 

Experiments organized in operational phases (1 and 3) and heating phases (A-E)
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4.6 Predictions of plasma profiles during current flat top phases

4.6.1 Description of simulation methodology

4.6.2 Scenario E SN Baseline

4.6.3 Scenario C SN Baseline

4.6.4 Scenario A SN Baseline

4.7 Basic description of diagnostic requirements for transport studies (NEW)

4.8 Headlines of the research programme for transport and confinement physics      
(NEW)

Complete Table of Diagnostics and preliminary port allocation in Appendix F

Description / Table of modelling tools included in Appendix H

INDEX (Modelling)
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Diagnostics (Section 4.7)



C. Angioni DTT-RP 4th in-person meeting
Transport Physics
Integrated Modelling



C. Angioni DTT-RP 4th in-person meeting
Transport Physics
Integrated Modelling

Headlines Section 4.8

Modelling 
activities 
missing

A 8MW

B-C 20 MW

A-B 2 MA/3T

C     4 MA/6T
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Headlines Section 4.8

Additional proposals for discussion
Phase 2 => More clearly mention confinement studies in scenarios / regimes characterized 
by complete core-edge integration

Phase 2/3 => Include keywords on Energetic Particles and Burning Plasma physics

Phase 3 – E : 5.5 MA / 6 T, 50 MW

Phase 2 – D : 5.5 MA / 6 T, 25-30 MW
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Chapter contents in next version(s)

1. Parameter domains achievable in DTT experiments: now from 0D global 
confinement scaling laws => Future supported and more determined by 1D 
modelling

2. Increased detail in the correspondence of experiments wrt operation and 
heating phases ⇒more detailed definition of transport experiments (and 
scenarios) in concomitance with increased definition of DTT operational 
capabilities and achievable parameter domains

3. Increased integration and consistency among different chapters ( core – edge –
SOL integration, e.g. exhaust requirements increasingly reflected in core / 
pedestal experimental possibilities, closer experiment – theory connection )

4. Augmented detail in corresponding diagnostic capabilities and diagnostic 
coverage

5. Increased and updated 1D modelling activity reflected in the new version of 
the RP (closer connection between 1D modelling and theoretical activities)
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More general aspects

1. Perspectives after the EUROfusion Facility Review ⇒ which impact on the DTT 
progress and the EU participation ?

2. Possibility of definition of Tasks with corresponding Calls (e.g. for diagnostics,  
heating, modelling, … ) ?

3. Closer interaction between team of DTT-RP “writers” and the DTT team

4. Control, Data Acquisition / Access and Communication (CODAC in general) 
(IMAS-sification) as an additional separate chapter of the new research plan ?

5. …
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