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Blobs are coherent plasma structures that transport particles and energy across the 

scrape-off-layer (SOL) and enhance the interaction of the plasma with the material 

boundaries [1]. Many studies have been performed on the subject in the last decade that have 

greatly improved our understanding of this type of turbulent transport in basic plasma as well 

as fusion devices. There are however many unresolved questions. For example, some 

theories predict the existence of secondary instabilities on blobs [2] but no experimental 

evidence of their existence has been obtained to date. 

In TORPEX, interesting observations have been performed on the formation of blobs as well 

as their dynamics. Many of these results have relied on the use of Langmuir-probe (LP) 

arrays enabling spatially-resolved measurements, usually in two-dimensional (2D) sections 

of the plasmas. The installation of HEXTIP-U [3] has recently enabled basic 

three-dimensional (3D) observations of plasma structures.  

LP arrays have nevertheless limitations, most notably their spatial resolution is limited to the 

separation between the probes. This distance cannot be arbitrarily reduced as the finite size of 

the probes and the support structures would adversely affect the plasma. In the case of 

TORPEX, this limit has proscribed the detailed observation of blob shapes which are 

important in the studies of instabilities. 

We have developed an optical system using a fast camera and a fluorescent probe to increase 

the spatial resolution of blob imaging. The method builds upon a diagnostic previously tested 

in a linear device [4]. Complemented with information collected simultaneously using 

HEXTIP-U, we analyze the first measurements performed on individual plasma structures. 

This work is partly supported by the Fonds National Suisse de la Recherche Scientifique. 

[1] D.A. D’Ippolito et al., Phys. Plasmas 18, 060501 (2011) 

[2] J. Angus et al., Phys. Rev. Lett. 108, 215002 (2012) 

[3] M. Baquero-Ruiz et al., Rev. Sci. Instrum. 87, 113504 (2016) 

[4] A. Liebscher et al., Rev. Sci. Instrum. 72, 953 (2001)  

44th EPS Conference on Plasma Physics P1.415


