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Magnetic con�nement can be applied to provide su�cient thermal insulation for plasmas in
fusion-experiments. However, �eld perturbations can decrease the quality of con�ning �eld
con�gurations signi�cantly. The precise knowledge of the magnetic con�guration is therefore
of interest. A common method to survey the magnetic �eld structure in a stellarator, utilizes
electrons as test particles, which follow the magnetic �eld line. To detect a beam of those
electrons, a �uorescent detector, e.g. a moving bar or a transparent mesh, is placed in a
usually poloidal cross section of the vacuum vessel. For di�erent radial positions of the
electron source, a picture of the intersection points of the beam on the respective �ux surface
is taken. The result is a poloidal cut view of the magnetic �ux surfaces like shown in �gure
1 a. This technique has been applied in di�erent experiments before [1, 2 and 3].

Figure 1: (a) Poloidal cross sectional view of magnetic �ux surfaces at WEGA [1], (b) tangential
view in the WEGA torus with a luminescent trace visualizing a magnetic �eld line.

A new measurement technique will be presented, which provides additional 3-dimensional
information on the structure of the magnetic �eld in a stellarator type experiment. It makes
use of the fact that an electron beam folowing a �eld line in a background gas creates a
luminescent trace because of electron impact excitations [4]. Thus, a magnetic �eld line can
be visualized in the whole torus as shown in �gure 1 b. The spatial structure of the trace
is analyzed by means of close-range photogrammetry. In addition to the poloidal cut views
obtained with the �uorescent bar method, this technique provides 3-dimensional information
on the magnetic �eld. The presented work comprises of a test and optimization of the main
diagnostic components and measurements of magnetic �eld lines at the stellarator WEGA.
The results of this survey are presented and discussed with respect to error sources and pos-
sible future applications.
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