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Characteristics of pulsating aurora at the boundary region
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[1] NIPR

Pulsating auroras (PA) are common phenomena, which are observed universally during the recovery phase of substorm in tl
auroral and subauroral zones. But, even today, generation mechanism of fundamental characteristics of pulsating aurora, such
their periodicity (e.g., a few seconds to a few tens of second including higher frequen&yif), their shapes (e.g., patch and
band), and their motion (e.g., standing and propagating) are not understood. Conjugate observations onboard satellites and
the ground are important method to examine such fundamental characteristics of pulsating aurora. We examined some select
pulsating auroral events, which obtained onboard THEMIS spacecraft and THEMIS ground-based all-sky camera network.

We found following signatures of optical, particle, field and wave at the onset and during pulsating aurora; 1) All pulsating
aurora associate with high-energyq keV) electron flux enhancement, 2) Quasi-periodic modulation of DC electric field, cold
electron flux and ELF waves sometimes show well correlation with visible pulsating aurora observed on the ground, 3) DC
electric fields perform quasi-periodic fluctuation, which show good correlation to pulsating aurora in most of PA events, 4)
Electrostatic ELF wave<30 Hz) perform quasi-periodic fluctuation, which show good correlation to pulsation aurora (on 3
March 2011 event), 5) Electrostatic ECH waves are more correlating to pulsating aurora than that magnetic chorus waves ar
6) Not all pulsating aurora associate with ELF/VLF chorus wave enhancement, 7) Pitch angle of cold electron distributes to
field-aligned, 8) There are very few evidences to identify a quasi-periodic modulation of high-energy electron flux, which may
be directly corresponding to pulsating aurora.

Such evidences suggest that DC Electric Field and Cold Electrons may play more important role to generate pulsating auror
than chorus wave. We will discuss the role of DC electric field, cold electron and ELF waves for the generation of pulsating
aurora.

0000000 s5kvioO000o00odooio0o00o0o00oo0oo00ooU0oOoDoUooDOooDooOoOooDoooon
goooobooboboooooooooobooooooobboooooobb b b ooooooobobobbooo
00o00000000000000-0000000000000

000000000000000 THEMISOOOOOOOOOOOOOOOOOOO0OO0O0O00ooooooooooo
00000000000000000000000000000000000000

10000000000000005keVO00000000D0O000O0O0O00OO0OO0O0ODOOO0OOOODOOOOOO200
0000000000000 00000 DCOOO 10evOOODOOODOOODOOODOODODOODDOODOODOOODOO
0000000000030 000000000000DCO000000000O0O0OO0O0O0O0OOOOOdLower-band
electromagneticchoruswave] 0 000000000000 OODO0OOOODOO electrostatic Electron Cyclotron Harmonic
wave: ECHwave 000 0000000000000 00000O0000000400000000000000000
00000 ECHODOOODODODODODOODODOODOOOS0000000000D0O000DO0DO0DOD0oDooDooon
goooooboooooobooooooobo

0000000000000 0000000000000000000DO000000O0000000O0O0000 THEMIS
0000000000000000000000 bDCO000000O00000O0O0O000oOooOooooooooon
O00000000000000OO00OO0O0OOODCOOUOD3OHzZOOODODODOODODOOOO10eVOOOOOOOOOO
00000000000000000000000000000000000000000 ECHOODOOOOOOOO
goooooooon

goooboooooooobboooobobooooooobb oo oo ooooooa



