
Additional criteria for optimization of trapped particle confinement in
stellarators ∗

V.V. Nemov1, S.V. Kasilov1, W. Kernbichler2, G.O. Leitold2

1 Institute of Plasma Physics, National Science Center “Kharkov Institute of Physics and
Technology”, Akademicheskaya Str. 1, 61108 Kharkov, Ukraine

2 Institut für Theoretische Physik - Computational Physics, Technische Universität Graz,
Petersgasse 16, A–8010 Graz, Austria

Improving the collisionlessα-particle containment in stellarators is one of the key issues
in stellarator optimization problems. The most consequent approaches for the investigation of
this problem are realized in codes which follow particle orbits and, therefore, allow for direct
computation of particle losses. To increase computing efficiency, of course, also simple criteria
which address this problem properly are of big interest (e.g., minimization of the geodesic
curvature of the magnetic field line, residuals in the magnetic spectrum of quasi-symmetric
systems, effective ripple, WATER parameter) .

In the present work, new simplified criteria are proposed which are based on the computa-
tion of the bounce averaged∇B-drift velocity of trapped particles across magnetic surfaces.
For a given stellarator magnetic field, the pertinent optimization parameters are numerically
calculated using a field line following code. With such optimization parameters being zero,
an absolute confinement of reflected particles is guaranteed. Comparisons between results for
different simplified criteria as well as for direct computations ofα-particle losses reveal the
applicability of the method.

The proposed criteria are applied to some magnetic configurations for which the neoclassi-
cal confinement properties were studied formerly by different methods. In particular, a bench-
mark with effective ripple results is performed. From those results follows that the considered
technique provides a convenient auxiliary approach for the investigation of collisionless con-
tainment of trapped particles in stellarators.
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