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First observation of magnetospheric source of diffuse auroral emission at subau-
roral latitudes using Arase and ground imagers
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At latitudes just below the auroral oval, discrete auroras, such as the STEVE and SAR arc, and diffuse auroras, such as
the Evening Corotating Patch (ECP; Kubota et al., GRL, 2003), are known to appear. Measurements of the magnetospheric
source plasma of the STEVE and SAR arcs have been reported. However, the magnetospheric source plasma of diffuse
auroras in this latitudinal region has not yet been investigated. In this study, we report two cases of magnetospheric source
plasma measurements of the diffuse emission regions at latitudes lower than the auroral oval, based on observations by the
Arase satellite and the highly sensitive all-sky cameras installed at subauroral latitudes in the northern hemisphere by the
PWING project. Event 1 was observed in Kapuskasing, Canada (magnetic latitude: 59.0° N, geographic latitude and lon-
gitude: 49.4° N, 277.8° E) in the evening sector (19-21 MLT). A diffuse emission region extended from the poleward
oval to the southern edge of the camera field-of-view. The emission intensity was approximately 500 R in the region where
the Arase footprint passes. Event 2 was observed in Athabasca, Canada (magnetic latitude: 62.5° N, geographic latitude
and longitude: 54.6° N, 246.4° E), in the morning sector (3-5 MLT). A diffuse emission region extended in an east-west
direction with a brightness of approximately 600 R. These low-latitude emission regions were observed at a wavelength of
557.7 nm during geomagnetic quiet time, whereas emissions at 630.0 nm were not observed. When the auroral intensity in
the high-latitude oval was enhanced due to substorms, the intensity of these low-latitude emissions did not increase. Patch
structures, such as ECPs, were not clearly observed in these diffuse emissions. From the Arase satellite observations, we
found that the plasmasheet electrons with energies of 0.5-10 keV were responsible for the diffuse emission of event 1. For
event 2, plasma waves at frequencies of ~7 kHz and plasmasheet electrons at energies of 0.1-20 keV were observed in the
magnetospheric source region, suggesting that the precipitation due to pitch angle scattering associated with prasmapause
hiss (Ondoh, RS, 1993) can be responsible for the emission. In these two cases, the equatorward boundary of the auroral
oval was located at one of the inner boundaries of the plasmasheet electron population. The source regions of the diffuse
emissions at the subauroral latitudes correspond to another population of plasmasheet electrons in the inner magnetosphere.
They are also located in the plasmasphere, suggesting that pitch-angle scattering in the plasmasphere generates the observed
diffuse emissions.

F—u It —oL X h) SEEEMNCENS2A—1n 52 LT, STEVERSAR 7—2D X5 KT 4 A7V —bAt—n
TR, T4 T7a—XTRy FROMEZ DB, [ UAETHIEZHER T % Evening Corotating Patch (ECP, Kubota et al.,
GRL, 2003) BHI5NTW5S, Lo LFHZT 4 7 2 — XK EABOCOmRE Y — REBMOEZBHNIZ £ TITbh
TWRWL, AT, NERSEZRAT 255882, PWING Y0y =27 b TIHIROY 74 — 1 FHICHRE S
NERREOERAAZZMVT, A—0 74— VLX) SEBEMNCILA 27 4 7 2 — X4 —n 7 O ER oY —
2B EBIHIL 7 2 Bl wE S %,

ARY b 1IE, B F XD Kapuskasing Bl (BESUEEE @ 59.0N, HIFEARAE - §2FE 1 49.4N, 277.8E) T. 477 (19-21 ML)
T TA =8 54—V DIEED 5 5 X SHF O E TEN D, Do BEHEDMIBEIZHT 202 X134 500
RTHoTze ARV 21FHF XD Athabasca B A (KGR | 62.5N, HIBEEE - £ | 54.6N, 246.4E) T. ] (3-5
MLT) i} TA =1 74 — UL X b HRE AN PG TN O 7 B B S ., b o BHEOmRE M IcB
M2 X3 600R TH o . THHDEBEMOFICHBIZ. 5 5 b HBSFRINCHE 557.7 nm OFETHHIS



N, R 630.0 nm TR E NG o7, 6. BEEMTH IR Y212k 24A—0 74— LOEERH - Th,
Z DEBEMOFRITEEDHWMMBBI X Nz oz, ¥BELDT 4 72— XRFHTHY, STEVER SAR 7—27 D
ORI R N o7z, F/2, ECPD XS By FIROMBEIXIEZ-E D v Rohh oz, ZORNLEBOBS
BHEEZERALEZH5BHEDONTT— X925, ARVYEF1ITIE, ZXLF—HH05- 10keVDOTFIXvy—FDE
THZORAESEEILTWAAREESH 2, Fi. A XY+ 2 Tlid, WKRETH 7kHz DEZEE L 0.1-20 keV D
TR — FEFBBHZXATED, 79 X<KE—X b X (Ondoh, RS, 1993) I2fES5 ¥y FABGELIC X B T X~ —
FEFOBDIAADBERDOFER #HHIENS, s 200855, F—a5F—rLOEREEAERIE TS X~ — b
DIEEERIRA D —DITME L TWiz, A —rUL kb H{EERIOFEFIRD Y — A, 2D 77 X~v>— b DK
FEREER LD S XS ICHINCEET AO—HED S5 X< — FEFIZHIE LT W, ZOMEEIT TS X~<BoH 12h;
ELTEBD, 779AEATH A —mI083HETIE Y FAORELA I =X L0370 T WS Z e RB I NTz,



