
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Turbulence and Transport in Magnetically Confined Plasma

Juul Rasmussen, Jens; Garcia, O.E.; Madsen, Jens; Naulin, Volker; Nielsen, Anders Henry

Publication date:
2012

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Juul Rasmussen, J., Garcia, O. E., Madsen, J., Naulin, V., & Nielsen, A. H. (2012). Turbulence and Transport in
Magnetically Confined Plasma. Abstract from 6th International Conference on Solitons, Collapses and
Turbulence, Akademgorodok, Novosibirsk, Russian Federation.

https://orbit.dtu.dk/en/publications/f472dbc3-dc91-402a-ba8e-5e151dcc140c


   

Turbulence and Transport in Magnetically Confined Plasma 
 

J. Juul Rasmussen
1*

, O. E. Garcia
2
, J. Madsen

1
, V. Naulin

1
, A. H. Nielsen

1
 

1Association EURATOM- DTU, Technical University of Denmark, Department of Physics, DTU Risø Campus, P.O. Box 49, 4000 Roskilde, 
Denmark 

   2Department of Physics and Technology, University of Tromsø, 9037 Tromsø, Norway 

*e-mail address: jjra@fysik.dtu.dk 

 

Transport mediated by turbulent is the dominating mechanism for plasma transport across a confining magnetic 

field in hot plasmas. The turbulent fluctuations arise spontaneously due to pressure gradients perpendicular to the 

magnetic field. Low frequency plasma turbulence is well described by the fluid model for plasma dynamics, and 

it is essentially quasi two-dimensional, i.e., the turbulence is strongly anisotropic with the main dynamics in the 

plane perpendicular to the magnetic field. 

In toroidal magnetically confined plasmas the scrape-off layer, SOL, is the outer region of the plasma, 

where the magnetic field lines ends on material surfaces. It has the function of "scraping off" the plasma that is 

transported out through the edge region. The dynamics and transport in the edge region is essential for the global 

plasma dynamics, since all plasma has to leave through the edge. In addition, the character of the transport in the 

edge/SOL is essential for estimating the power deposition on the plasma facing components. It is well 

established from both experiments and models that the turbulence and transport in this region is inherently 

intermittent and involves large outbreak of hot plasma. These structures appear as filaments aligned with the 

magnetic field; they are often termed “blobs” and propagate far out in the SOL. The dynamics of these blobs, 

which resembles raising plumes in thermal convection, is well described by a two-dimensional convection 

model. The ensuing turbulent transport cannot be parameterized in terms of a simple diffusion coefficient (in the 

sense of Ficks law), but is characterized by strongly skewed Probability Density Functions (PDF) with broad 

(exponential) tails. 

In this presentation results from numerical modelling of the transport in the Edge/SOL region of 

magnetically confined plasmas in toroidal devices will be reviewed and discussed in terms of experimental 

findings [1-4]. 
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