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Abstract:

We analyze one electron diffusion region (EDR) event in
the magnetotail on 11 July 2017 observed by
Magnetosphere Multiscale (MMS) mission. Intense
upper hybrid (UH) waves and double layers were
observed in EDR by MMS spacecraft for the first time as
far as we know. The agyrotropic crescent-shaped
electron distributions could result in the observed UH
waves. Accompanying with the observations of UH
waves, the adiabatic parameter x?> and the agyrotropy
parameter \/6 of the electrons decrease, implying that
the UH waves could effectively scatter the electrons in
the EDR. The good accordance of positive dissipation
(J-E” > 0) and the observed UH waves indicates that UH
waves may contribute to the energy conversion from the
field to the plasmas during magnetic reconnection.

References

Farrell, W. M., Desch, M. D., Ogilvie, K. W., Kaiser, M.
L., & Goetz, K. (2003). The role of upper hybrid waves
in magnetic reconnection. Geophysical research letters,
30(24).

Graham, D. B., Khotyaintsev, Y. V., Vaivads, A., Norgren,
C., André, M., Webster, J. M., ... & Paterson, W. R.
(2017). Instability of agyrotropic electron beams near the
electron diffusion region. Physical review letters, 119(2),
025101.

Huang, S. Y., Vaivads, A., Khotyaintsev, Y. V., Zhou, M.,
Fu, H. S., Reting, A., ... & Sahraoui, F. (2012a). Electron
acceleration in the reconnection diffusion region: Cluster
observations. Geophysical Research Letters, 39(11).
Huang, S. Y., Zhou, M., Sahraoui, F., Vaivads, A., Deng,
X. H., André, M., & Wang, D. D. (2012b).
Observations of turbulence within reconnection jet in the
presence of guide field. Geophysical Research Letters,
39(11).

Huang, S. Y., Jiang, K., Yuan, Z. G., Sahraoui, F., He, L.
H., Zhou, M., ... & Yu, X. D. (2018). Observations of the
Electron Jet Generated by Secondary Reconnection in
the Terrestrial Magnetotail. The Astrophysical Journal,
862(2), 144.

Tang, B. B., Li, W. Y., Graham, D. B., Rager, A. C,,
Wang, C., Khotyaintsev, Y. V., ... & Giles, B. L. (2019).
Crescent-Shaped  Electron  Distributions at  the
Nonreconnecting ~ Magnetopause: Magnetospheric
Multiscale Observations. Geophysical Research Letters,
46(6), 3024-3032.

|

E(mVim)
ﬁ\,
|

%
Eru(mVim)
22:34:02 4425

V (10" km/s)
BB .888

223400 22:34:02

: 15
223406 L u, 4720

Figurel: Overview of properties of plasma in EDR and
UH waves.
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Figure 2. The relationship between UH wave vs energy
dissipation and electron agyrotropy.
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