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G. Por replaced P. Poloskei from Jan 2018: 0.3ppy
G. Pokol reduced his involvement to 0.1ppy from Jan 2018

CfP-AWP17-ENR-MPG-01: NAT team

Z. Lu (0.0,0.0 ppy)
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introduction

main purpose of NAT:

assemble team that covers expertise in

analytical theory 
 model and code development

  numerical modeling 
analysis and design of experiments

• allowed us develop a detailed physics understanding of various fusion 
relevant processes

• allowed us to not only understand existing data but also to design new 
experiments 

• allowed us build models and codes for the prediction of the performance of 
future devices 
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crucial for physics understanding: hierarchy of models

• model equations for the self-consistent evolution of SAW/DAW and ZS/PSZS for the “fishbone paradigm”
• generalization of resonance broadening theory 
• finite Larmor radius and orbit width model for LIGKA - reduced, fast model for scenario overview studies 
• symmetry breaking studies, effect of anisotropy on ZF residual 

new and existing hybrid models

fully non-linear gyro-kinetic codes

advanced analysis tools for experiments/codes

• numerical simulations of the beam-plasma system
• HAGIS: 3 wave interaction model
• HAGIS/LIGKA perturbative model (fast FOW/FLR semi-analytical version)
• XHMGC hybrid kinetic MHD model (new scheme to extract zonal current dynamics )

• EUTERPE: fully gyro-kinetic 3D; fluid-electron model, CKA-EUTERPE 
• ORB5: fully gyro-kinetic; Fluid-electron, hybrid non-perturbative MHD implementation, antenna version
• both codes profiting significantly from the development and implementation of pullback scheme

• NTI Wavelet Tools for AUG
• Bicoherence analysis for non-stationary signals

analytical theory: 
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energetic particles (EP)
(α, NBI, ICRH)

some physics elements of burning plasma physics: 
self organisation mechanisms  (strongly simplified)
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NAT related activities include but 
go beyond linear and quasilinear 

EP physics
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time scales involved
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Agenda

• Introduction: Ph. Lauber (9.30h)

• WP1: F Zonca, N Carelvaro (9.35h)
• WP3: X Wang (9.55h)
• WP4: A Biancalani (10.15h)

• Coffee break (10.35h)

• WP5:A Könies/A Mishchenko (10.50h)
• WP6:G Pokol (11.10h)
• WP2:Ph Lauber (11.30h)

• Summary and final discussion (11.50)
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Final remarks
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summary of activities and publications in 2018
see detailed list:  http://www2.ipp.mpg.de/~pwl/NAT/ENR_NAT.html

•3 General meetings in 2018
•~10 Seminars and conference rehearsals

•in 2018: 25 papers and talks with proceedings with significant NAT contributions
•~15 of them refereed

•material for ~10 papers ready/ partially ready 

•of the 12 milestones and deliverables (1 per EP per year) 
•7 were fully completed
•5 were partly completed, expected to be completed in near future

•~7 missions to other labs
•travel budget not fully exploited (detailed assessment to be done)

http://www2.ipp.mpg.de/~pwl/NAT/ENR_NAT.html


ENR NAT Final Review Meeting, 13.12.2018

summary publications/talks in 2017
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summary publications/talks in 2018
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outreach
the development of nl-theories and models (within WP1):

•other ENR projects (ER17-ENEA-10, ER17-CIEMAT-03) 
•MST1 Campaigns
•astrophysics (chorus waves)

NLED and NAT inspired experiments (ASDEX Upgrade data) have attracted interest of broader community: 
•GTS simulations of EGAMs (M Schneller, PPPL)
•MEGA simulations of EGAMs (H. Wang, NIFS)
•GENE simulations of AUG EGAM data (A. di Siena)
•discharges under discussion to be used for tungsten accumulation studies (MST)
•NAT-AUG results contributed to new ENR projects starting in 2019: F. Zonca; G. Conway
•several new experimental proposals are based on the ‘NAT-AUG EP supershot’ 

models, tools and physics understanding developed and improved within NAT were used to 
investigate future devices: JT-60SA (WPSA), ITER, DTT (WPDTT1/DTT2) CFETR, 
‘QuASDEX’,W7X, LHD

 

NAT activities motivated and facilitated the development of finite element 
methods based on unstructured mesh applicable to various codes in the future: multi-scale physics, 
magnetic axis, interpretation of experimental data as measured on the vessel wall, plasma edge,… 
[Z. Lu et al]
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preparation of final report: next week
The report should be as brief and clear as possible, referring to:
§  scientific achievements by the project;
§  scientific deliverable (as specified in the Task Agreement)
§  Publications
§  managerial issues (if any) and other information for details.

o   If you had some deliverable not- or partially- achieved during previous year(s), we need to have the 
updated status on those as well
o   doc for each project can be downloaded from: https://idm.euro-fusion.org/FILESHARING/?uid=dbdbeab3-
c7bd-4223-93d2-d87fd2ab6326 [idm.euro-fusion.org]

o   maximum length is  5 pages excluding the title page: 
o   From this year on, it is a strict rule to submit/approve reports through the IDM system (you will find the link 
to the IDM folder inside of attached template)

please send me your input (<0.5 page of text + publications/talks/..) by Monday evening 17.12.2018
please include an assessment of the milestones/deliverables with short justifications

•I will circulate combined report by 19.12.2018;
•finalise and submit report via IMS (21-24.12.2018)


