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INTRODUCTION: Magnetic reconnection [1] involves changes in the connections of
magnetic field lines, leading to modifications in the magnetic field topology. This
phenomenon is common in both space and laboratory plasmas, such as solar flares
(2], planetary magnetospheres, and laboratory experiments involving laser-plasma
interactions. Magnetic reconnection is characterized by the release of magnetic
energy, which is converted into kinetic and thermal energy within the plasma. It
results in the acceleration of particles to non-thermal velocities [3] and the
generation of waves and turbulence. Current sheets are often observed as a

signature of reconnection.

Between the many configurations used to confine hot plasmas, both the RFP and the

tokamaks exhibit a tendency to develop
global helical configuration characterizec

5], interrupted by events which exhibit t

Kink-like deformations, with RFPs forming a
by the quasi-single helicity (QSH) state [4,
ne signatures of magnetic reconnection [6].

These events have been referred to by various names in the RFP literature, including

"dynamo relaxation events,"
"localized reconnection events."

"RFP sawtoothing,"

"discrete dynamo activity,"

and

AlIM: answer the question: “

RFP?”
TOOLS: 3D nonlinear visco-resistive MHD modelling, and a wide set of diagnostics for the physical
guantities like magnetic field, velocity field, current density field, electric field

RESULTING INDICAT
helixes”,
velocity fields resu
And given that co-currents tend to attract each ot

meaning that localized imperfections of t

t in localized asymmetries in t

what is the cause of the relaxation / reconnections events in the

ON: The reconnection event is caused by the phenomenon of “collapse of the
ne quasi-helical structure of the magnetic and
ne plasma current density helical distribution.
ners, a partial or total collapse of the structure

is bound to happen. In this work we study both minor and major collapses of the RFP helical
backbone. We focus on small/incomplete reconnection events, because the behaviour of the
plasma is easier to observe than in the major events (which generate current sheets, high
magnetic stochasticity).
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Physical approximations:
p = cost,p =0;
some definitions:
cylindrical geometry: periodical boundary conditions on 8 and z;

resistivity: no = i—A = S~ 1 (inverse Lundquist number).
R

viscosity vy = =4 = M~ Y(inverse viscous Lundquist number).

Dissipation coefﬁuents radial profile: n(r,t) = no(1 + 20r1%); v(r,t) = v,

* Sy represents an ad-hoc momentum source

Edge MP is imposed at r = a with amplitude given by the quantity

0 B’r‘(a)o
MP% = B(a) Y0

Edge MP is a single helical modulation of the radial component of the field,
typically with m=1.




