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Photoelectron flows in the polar cap during geomagnetically quiet and weakly disturbec
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On the open magnetic field lines in the polar cap, downgoing electrons with energies lower than about 100 eV, which are
considered to be photoelectrons reflected by a field-aligned potential drop above the satellite, had been identified in some ca
studies [e.g., Winningham and Gergiolo, 1982]. To examine the typical characteristics of the photoelectron flows and the field-:
aligned potential drop, we statistically investigated photoelectrons in the polar cap using the data obtained by the FAST satellite il
an altitude range of 3000-3900 km in July 2002 (solar maximum) during geomagnetically quiet and weakly disturbed periods. In
this period, the apogee of the FAST satellite located at high latitudes in the northern (summer) hemisphere. The geomagnetical
quiet period is defined as the times when Kpeindex is less than or equal to 2+ for the preceding 3 hours and whesYiveH
index ranges from -10 to 40 nT, while the weakly disturbed period is defined as the times whénitidex ranged between 4-
and 5. The polar cap is defined by the lack of energetic ions [Andersson et al., 2004]. We found counter-streaming photoelectror
of up to more than 10 eV, indicating existence of a field-aligned potential drop (reflection potential drop) above the satellite
altitude. Such distributions were frequently (quiet: 83%, weakly disturbed: 65%) observed in the polar cap. The estimated typica
reflection potential drop above the satellite is about 20 V. In respect of the presence of a field-aligned potential drop at higt
altitudes, this result is consistent with the modeling results by Wilson et al. [1997] and Su et al. [1998], although the field-aligned
distribution of the potential (e.g., presence of a potential jump) cannot be investigated from only the photoelectron observation:
in the present study. The typical observed reflection potential drop during geomagnetically quiet periods (about 22 V) is smalle
than these modeling results by a factor of 2-3, while the median of net escaping electron number fluxes during geomagneticall
quiet periods (1.7 10° /cn?/s) is larger than these models by a factor of 2.8-3.5. During weakly disturbed periods, the net
escaping electron number flux tends to increase (median: 208 /cn?/s), while the magnitude of the reflection potential drop
tends to decrease (median: about 17 V), compared to those during geomagnetically quiet periods.

The net escaping electron number flux negatively correlates with the reflection potential drop. This relation corresponds to the
fact that only high-energy photoelectrons can overcome the potential drop and escape when the reflection potential drop becom
large. On the other hand, the net escaping electron number flux, which should be nearly equal to the flux of the polar winc
ions under small FAC conditions, negatively correlates with the upward electron number flux. This relation is contrary to the
modeling results by Khazanov et al. [1997] and Tam et al. [1998]. An increase in downgoing electrons and their backscatter ir
the ionosphere with increasing reflection potential drop may explain the negative correlation. A potential drop at high altitudes,
which was not considered by Khazanov et al. [1997] and Tam et al. [1998], would provide a polar wind system regulated by
a negative feedback, and the most appropriate balance for polar wind ions would be achieved near the median of the reflectic
potential drop.
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Poleward-propagating magnetic perturbations in the cusp
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Poleward-propagating magnetic perturbations are often observed on the ground in the cusp latitudes. Some previous studi
suggested that these phenomena are the ionospheric current signature of flux transfer events [e.g., Milan et al., 2000]. Howev
our recent study on the mesoscale plasma injection in the cusp, which is typical of a flux transfer event, has shown that polewart
propagating nature is not clear despite that a vortical feature is identified [Taguchi et al., 2010]. In this study, using large datz
set obtained from the Greenland magnetometer chain, we identify statistical characteristics of poleward-propagating magneti
perturbations in the daytime sector, and understand what produces this signature. We took poleward-propagating events usi
cross-correlation of data from different stations in the Greenland chain. Results from the statistical analysis of these events sho
that the occurrence frequency is high around 12 MLT, as is expected, and that a typical poleward propagation speed is 0.5-2 km/
which is consistent with the convection velocity. What is interesting is that there are a significant number of events that occut
both in the East and West chains with no time lag. This shows that the longitudinal extent is more than about 1,000 km, which is
much larger than the extent of the typical scale size of the possible signature of a flux transfer event. The east-west component
the magnetic perturbations of these events is generally small, which suggests that the perturbations are not produced simply |
the enhancement of the anti-sunward convection in the longitudinal wide extent. We will show the detailed characteristics of the
poleward-propagating phenomena including the longitudinally wide events, and discuss what drives these phenomena.
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Periodic structures of the electron density in the F region cusp
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Structured plasma density in the dayside cusp is known to be collocated with "soft” precipitating particles, that is, electrons
with energy less than about roughly 500 eV. When the energy and flux change over time, the structured density becomes eve
more irregular. In this study, using high time resolution data from the EISCAT Svalbard radar, we understand whether or not
some periodic features exist in the irregular density distribution in the cusp. First, we derived the raw electron density profile
with the shortest time resolution (of 3.2/6.4 s) from the radar data. We then examined the electron density profile using wavele
analysis. The result of wavelet analysis shows that several periodic variations exist in the structured density, and that a variatio
of 40-80s is prominent. We will show the detailed result about this variation, and discuss why this is prominent.
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All-sky imaging polarimetry of Ol 630 nm aurora
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Relationship between auroral curl/spiral and particle precipitaion: Reimei observation

Oo00000 L,ooo™oooo3,ooo0o3o00a0 2
Kentaro Iwat, TAKADA, Taku'*, ASAMURA, Kazush?, SAKANOI, Takesht, YAMAZAKI, Atsushi?

l0ooo0o00O0000,?200000000000000000,300000000000000000000000

ogoood
IKochi National College of TechnologyJAXA/ISAS, 3PPARC, Tohoku University

One of the most attracted properties of the aurora is its wave-like structures and the various scales of its wave structures a
observed, such as an auroral curl or spiral. In this study, we focused on the precipitated particle behaviors when the aurora cL
or spirals are observed at its footprint. Statistical analysis, using Reimei observations, shows that the inverted-V structures, low
energy electron dispersion, and plasma sheet electron precipitations are closely associated with the well-developed auroral wa

structures.
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Electron properties of Inverted-V structures and their vicinities based on Reimei observa
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Geomagnetic field data with high time resolution (typically 1 s) have recently become more commonly acquired by ground
stations. Such high time resolution data make it possible to identify Pi2 pulsations which have periods of 40-150 s and irregula
(damped) waveforms. It is well-known that pulsations of this type are clearly observed at mid- and low-latitude ground stations
on the nightside at substorm onset. Therefore, with 1-s data from multiple stations distributed in longitude around the Earth’s
circumference, substorm onset can be regularly monitored. In the present study we propose a new substorm index, the W
index (Wave and planetary), which reflects Pi2 wave power at low-latitude, using the geomagnetic field data from 11 grounc
stations (Tucson, Honolulu, Canberra, Kakioka, Learmonth, Urumgi, Iznik, Fuerstenfeldbruck, Ebro, Tristan da Cunha, and Sat
Juan). We compare the Wp index with the AE and ASY indices as well as the electron flux data and the magnetic field data a
geosynchronous altitude for 11 March 2010. It is found that significant enhancements of the Wp index mostly coincide those o
the other data. Thus the Wp index can be considered as a good indicator of substorm onset. The Wp index, other geomagne
indices, and geosynchronous satellite data are plotted in a stack for quick and easy search of substorm onset. The stack plots :
digital data of the Wp index are made available from the web site (http://s-cubed.info) for public use.
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