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Local Lorentz Transformation: finding a local
reconnection plane in a 3D space

 In a 2D classic reconnection point, B vanishes in the
plane normal to the reconnection electric field. Es 1 E

 New Proposed Lorentz Reconnection Indicator:

* Find at each point in 3D what is the Lorentz frame
change that eliminates the local value of B in the
plane normal to E.

EXB

* The frame change velocity is given by: V, = —

* The key aspect is that this V| is very large, in fact ’
superluminal everywhere except in the immediate 51 nixE
vicinity of a reconnection site

* V| can be used then as a very simple readily
deployed reconnection indicator
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Lorentz indicator in the vicinity of a 2D reconnection
point
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Lorentz reconnection indicator used to find secondary
reconnection sites in a turbulent reconnection outflow

L B X
-1.7e+00 -0.8 -0.6 -04 -02 0O 0.2 04 0.6 0.8 1.1e+00 -24e-02 -0.0150.01-0.005 0 0.0050.010.015 2.4e-02
| e —— ' e——
VI, '
CZ = 1lo — ® 2 4 6 g 10 X Axis
210 ( ) Z Axis 2 W o6 8 TN 2 a4 % w3 oy o g 38

e

Lapenta, Giovanni. "Detecting reconnection sites using the Lorentz Transformatidg
for electromagnetic fields." arXiv:2103.02538, to appear, Apd (2021).



