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Abstract Motivation
We propose a velocity distribution function model based on the electron energization process In the electron diffusion| |« Electron bulk heating (AT,) in reconnection was reported to be
region to obtain the electron bulk heating coefficient 1, = kAT, /m;vZ;, where AT, is the temperature increase from proportional to the upstream m;v3;. The heating coefficient :
iInflow to outflow regions, and v,; is the inflow ion Alfvén speed. The derived r,, depends on the electron outflow speed and > 1.7% in the magnetopause observations [1] kg AT,
agrees with the particle-in-cell (PIC) simulation data within 20% of uncertainties. PIC analysis shows that r, In symmetric > 3.3% in symmetric reconnection simulations [2]; "» T 7. 2
reconnection with negligible guide field is around 2%-3%, increasing with time by ~30%-90% in 8w_;". A statistical study observations/temporal evolutions are missing. A

of the electron heating in the Earth’s magnetotail reconnection using Cluster observations is performed. Using the inflow| |+ Explanation for r, Is needed | |
parameters when the spacecraft crossed the reconnection exhaust regions, r,, is about 2.6%. A significant decrease of the| | » Energization mechanisms: EDR process, @, Fermi, VB drift.
magnetotalil pressure during the substorm unloading phase can cause large variations in and uncertainties in estimating r,. » Counter-streaming beams at v,; (Fermi acceleration): electron

Normalized by the initial maximum m;v?2;, the lower limit of r, is 1.5%. (lon) heating underestimated (overestimated) [3]
» We consider electron energization in EDR to obtain r,,
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