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Fig. 1. Composite sum of all data returned by the EUV spectrometer. The identification of features accompanied by a ? is tentative.

The data shown in all figures have been smoothed by a running mean over one spectral slit width.
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Another recent view of the EUV telescope in the clean room

on

, showing the

entrance aperture and the concentric mirrors of parabolic cross section.
The vacuu m tank used for testing this equipment is in the background.

Figure 2.1: A schematic sketch of the EUV telescope on APP(
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Plate 1. Aerial view of the magnetosphere and the spacecraft
position together with magnetic field lines of 70° invariant lati-
tudes (green). The straight lines starting from the spacecraft are
lines-of-sight of the instrument.

in the graduations of date on the red arrow. (A yellow line
is drawn every 12 hours, indicating the track of the center
of the FOV.) Any sectors did not view the plasmasphere
which is typically encircled by the magnetic dipole shells of
L=4. Indeed, data of thermal and suprathermal ion fluxes
(SMS) and electron temperature (TED) was available from

Footprints of FOV
from 1200 UT on Oct. 7 to 0000 UT On Oct. 12

30 L:on Oct T 0000 L)
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g 10 -'
g 0 ¢
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Plate 2. Footprints of the field-of-view on the X-Zg s plane
during the observation. The black and red arrows represent the
directions of the scans by the spinning and orbital motions of the
spacecraft, respectively.
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Plate 3. EUV intensities from the plasma sheet. The intensities
in red, skyblue, and purple sectors are plotted with corresponding
colors. The intensities are running-averaged for 24 hours and the
error bars are defined by the statistical deviations of 1o

the Akebono satellite and indicates that the plasmapause
was located near L ~3. Therefore we conclude that our ob-
servation is contamination free from the plasmaspheric He
11(304 A) emission.

The EUV signal intensities in red, skyblue, and purple
sectors are plotted in Plate 3 with corresponding colors
The error bars are defined to be the statistical deviations
of 1o. The counts from two sectors neighboring the red
and purple sectors (shown in black in Plate 2) are regarded
as background signals including interstellar/interplanetary
background emissions and sensor noise. We subtract them
from each sector’s raw counts to have the EUV signals. Each
value is the running average over one day. Thus the displace-
ment of the plasma sheet due to the Earth’s rotation can be
neglected.

The EUV intensities get higher as the view directions
come closer to the magnetic equator of —40Rg < Xasym <
—10Rg. In addition, the closer the view directions to the
magnetopause is, the lower the EUV intensities are. Al-
though the data included large statistical errors, it is un-
questionable that signals as strong as ~0.02 Rayleigh came
from the plasma sheet.

During the observation, the geomagnetic activity was
high with the maximum Kp of 5+. At this maximum,
a magnetic storm occurred. The minimum Dst reached
—70nT at 23UT on October 7. The averaged solar flux of
Fio.7 during this period was 122 [x10™?*Wm~?Hz~!]. Like
Nakamura et al. [2000], by using the relationship between
Fio.7 and EUV solar flux we estimate the g-factor for cold
He™ ions to be 2.1 x 107° [s'ions™"].

Discussion

The relation between the intensity of He II (304 A) emis-
sion [Rayleigh], I, and the number density of He® ions
[em™3], n, is given by I = Los 9 ' nds. We assume that
there are two populations of He™ ions in the plasma sheet,
hot and cold He" ions, and that each has a constant density
in the plasma sheet. We apply Chappell's examination to
the volume of the plasma sheet in an active magnetic condi-
tion, i.e., 25 Rg in the tailward, 30 Rg in the dawn-to-dusk
direction, and 4 Rg in the thickness [Chappell, 1987]. The

[Yosikawa et al., GRL 2001]
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Fig. 4. Scnematic viewing geometry for the observations dis-
2400 cussed in this paper. The spacecraft is situated at OBS and the

line of sight of the telescope oriented along LOS. Pl and P2 are
UIF ( Seconds] the intersections of LOS with the shadow cone and the

Fig. 2. (Top) Intensity of 304-A radiation in rayleighs observed plasmapause, respectively, while R is t‘he gffocenlric distance of
on July 20, 1975, as a function of UT. (Bottom) Corresponding P1, and D the pathlength through the plasmasphere.

values of R and D in earth radii as defined in the text and in Fig-

ure 4.
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WEMNASTH. Y59 fir: Discovery of Mercury’s
Sodium Exosphere

| bv thE ground-based telescone [1985]
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Line width of sodium emission is several tens mA. The intensity is
a few Mega Rayleigh at the maximum. [Potter and Morgan , 1985 ]
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