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; Electron diffusion regions (EDRs)

From
Burch et al. 2016
At electron scales:

How is the energy converted
from magnetic to kinetic and
E+vAB=0 thermal ?

What is the nature of energy
conversion ?

Frozen in conditions

Dissipation
region

What controls the energy
E+vAB#0 partition and transport near
the EDR ?

Separatrix (see also Eastwood et al. 2020 for
a case study analysis)
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1 EDR in situ signatures
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Class A : a clear inner EDR encounter where
e all previously defined variations are sufficiently large

Class C : probably not an inner EDR encounter, based on
either

e alack of clear signatures and/or

e the observation of a clear ion jet during the event crossing.
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Al Energy fluxes and divergences




- Energy conservation equation

8
a(ZUS+UEM> +Y V- (Ks+Hs +q)+V-S=0




- Energy conservation equation




- Energy conservation equation

\
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z Mapping of energy flux densities near EDRs
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z Mapping of energy flux densities near EDRs
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At the EDR:

L  Electron enthalpy flux dominates

[  Energy flows in the perpendicular
direction
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z FluX DivergenCé . Event from Burch et al 2016

Positive div Qe shows for electron
energy gain around EDR




nT

V'Qe:v'(Ke+He+Qe)

nW/m

., 2
nW/m

. V.

s

20:41:50 20:41:55 20:42:00 20:42:05



z FluX DivergenCé " Event from Lenouvel et al 2021
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Oscillating div Qe shows for
complex energy transfer between
electrons and magnetic field
around EDR
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3 Conclusions




- Conclusions

Using a statistical approach, we investigate energy partition and
transport in the vicinity of EDR crossings

Electron enthalpy flux dominates the energy partition at EDRs

We find that energy flows primarily in the out of plane direction,
showing the importance of 3D effects in magnetic reconnection

We show that energy transfer occurs in a non linear and rather
turbulent way at EDRs
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Enthalpy flux maihly in the M direction

Enthalpy flux orientation at EDR




- J.E’ ratio versus gﬁide field




