INFN Characterization of ECR plasma by means of radial and axial X-ray diagnostics

Rosalba Miracoli!, Giuseppe Castro?, Luigi Celona?, Santo Gammino?, David Mascali?, Maria Mazzaglia?, Eugenia Naselli*-, Giuseppe Torrisi?

Istituto Nazionale di Fisica Nucleare

Laboratori Nazionali del Sud

TESS Bilbao, Poligono Ugaldeguren III,Pol. A, 7B. 48170 Zamudio, Spain,
2 INFN-LNS, Catania Via S. Sofia 62, 95123, Catania, Italy
SUniversita degli studi di Catania, Dipartimento di Fisica e Astronomia, Via S. Sofia 64, 95123, Catania, Italy

[ Parallel and perpendicular Flexible Plasma Tl‘ap
Abstract o N launching of EM waves -

FPT is a test bench for plasma diagnostics and development of
new sources, operating at INFN-LNS. Three solenoids generate
different magnetic profiles (off-resonance, simple mirror and
magnetic beach configuration) and allow to tune the magnetic
field value in function of the frequency. FPT has three different
microwave systems, one parallel and two perpendicular respect to
the plasma chamber. The axial injection operates from 4 to 7 GHz.
The perpendicular microwave launcher can work at 14 GHz and
allow to operate in double frequency (first and second frequency)
mode.

The water-cooled copper plasma chamber is 260.1 mm length and
its inner diameter 1s about 82 mm. A stainless-steel vacuum
chamber, 1s connected to the plasma chamber to host the vacuum
system and the diagnostic tools.

This work presents the X -ray characterization of
the plasma generated in a simple mirror axis
symmetric trap as a function of the magnetic field
profile. A Si-Pin detector has been used to
characterize warm electron population in axial and
radial directions at two different operating
frequencies: 4.1 GHz and 6.8 GHz. Moreover, the
hot electrons emitted in axial direction has been
measured by means of a HyperPure Germanium
(HpGe) detector.  Results show that X-ray
emission is not homogenous and its homogeneity

and temperature depends strongly on the magnetic
field profile.
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