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What is ATEP?



Man power



Objectives

➢ construction and validation of advanced reduced EP transport 

models;

➢ go beyond simple models (QL, kick-model) that, however, can be 

recovered in the appropriate limits;

➢ transport models will be embedded into the IMAS framework, 

relying on the stability information given by local and global GK 

codes;

➢ the models can be used and integrated into other transport 

workflows developed outside this ENR project (e.g. in connection 

with TSVV#10 deliverables), or for experimental modelling.



Scientific Scope

➢ ATEP follows as a whole a 
new innovative theoretical 
framework

➢ Large analytical
component

➢ The practical 
implementation(s) of this 
model relies on recent 
advances in EP reduced 
modelling

➢ V&V with comprehensive 
codes; investigate statistical 
properties

➢ Plan and conduct 
dedicated experiments for 
validation in various 
regimes



Work Packages



WP1: What is transport?



WP1: theoretical framework



WP1: the importance of meso-scales



WP1: theoretical framework



WP1: DSM model



Work Packages



WP2: DAEPS



WP2: DAEPS



WP2: DAEPS



WP2: DAEPS



WP2: DAEPS - LIGKA - FALCON codes



WP2: Linear Codes in 3d geometry



Work Packages



WP3.1: 1d reduced transport model

➢ Partition of phase space 

into regions of constant 𝜇
(magnetic momentum) 
and 𝐶 = 𝜔𝑃𝜑 − 𝑛𝐸

➢ Decompose plasma into 

different slices and estimate 

the corresponding weight 

related to the 

global/reduce wave-

particle power exchange: 

evolution of the most 

resonant slice (maximization 

of the power exchange)



WP3.2: Diffusive transport vs coherent 

structures

➢ Tracers' dynamics studied 

with Lagrangian Coherent 

structures(Finite Time 

Lyapunov Exponent): 

definition of transport 

barriers. Relevant 

structures/barriers related to 

the second peak in the late 

dynamics

➢ probability density functions 

for radial displacements of 

tracer particles as dictated 

by the various EP transport 

models



WP3.3-6: Hybrid kinetic MHD codes for 

verification and validation

➢ PSZS have been extracted

from an EPM simulation by 

the HMGC hybrid code, i.e. 

see Briguglio et al. 1995, 

and more recently by 

HYMAGIC;

➢ the same calculations 

have been carried out also 

within HAGIS and ORB5

➢ realistic NNBI distribution 

function are calculated by 

RABBIT code



Work Packages



WP 4: Clear transition between EP transport 

regimes



WP 4: Clear transition between EP transport 

regime



WP4: an example



Thanks for your attention!


