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He* + N2 -> He + N2*
->He + N + N+
total rate coefficient 1.2 x 10° cm3s! (Ferguson, 1970)
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Previous VVorks

In-situ measurements of several satellites have provided some
characteristic of He+ structure in the topside ionosphere. (ex.,
H.A.Taylor. Jr. 1971, the winter bulge )

R.]. Moffett and W.B. Hanson 1972 and |.A. Murphy et al. 1984
explained these He+ structure with numerical models.

However, examination for theory with observational data is not
perfectly done because of limitations of in-situ measurements.

Altitude change of a satellite along its orbit cause difficulty in
getting precise horizontal structure at fix altitude.

The movement of orbital plane of polar orbit satellite prevent
getting seasonal dependence at fix local time.
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December solstice

North Equator

The momentum transfer collision frequencies are, in s~ with N and » in ecm—3
1966; ScHUNK and WALKER, 1970)

Het — OF: »,, = 1-3 x 10-5 (T,/1000)-%2 N, SUb_SOIar pOlnt
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Winds

South

Het — H*: 9,3 =63 x 10-%(7T,/1000)-32 N,
Het — 0: = 14 x 10-° (7,/1000)2 n(O)




Previous Work
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The calculated distribution of ion concentrations to examined
the the influence of neutral winds
the deffrence is ~3 [Murphy et al. 1984]
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The scope of this study

® Resonant scattering of He+ at 30.4 nm observed from
the ISS is utilized to analyze the horizontal structure of
total helium content.

® \With this new data, that is different from in-situ data,we
examine our understanding of the dynamics of He+ in
the topside ionosphere.
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Extreme Ultra Violet Imager (EUVI)

Resonant scattering:

83.4nm (O+)30.4nm (He+)
Limb observation in backward.
FOV 13.2 deg.
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The ISS orbit

- .

« EUVI observes In the
night side.

Night Side
. He+ distribution in du
sector in each differe
longitude can be
observed.
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June solstice
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Northward Wind
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March Equinox
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September Equinox
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Comparison with SAMI-2 model

SAMI2 model
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2013-02-20 ~ 2013-04-20 SAMIZ2 2013-03-20
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HFM93 wind model (Empirical model) may not be valid.
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GAIA (Ground-to-topside model of Atmosphere and
lonosphere for Aeronomy) is an Earth’'s atmosphere-
lonosphere coupled model that treats seamlessly the neutral
atmospheric region from the troposphere to the
thermosphere as well as the thermosphere-ionosphere
Interaction including the electrodynamics self-consistently.
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[Mean Count/bin]

_ ‘ ‘ ‘ - 0.0e+00 1.3e+11 2.7e+11 4.0e+11 5.3e+11 6.7e+11 8.0e+11
I | 1 | 1 |

3.0 6.7 10.3 14.0 17.7 21.3 25.0

SAMIZ+GAIA 2013-03-21

e

=

[cmA-2]
B

5.0e+10 2.1e+11 3.7e+11 5.2e+11 6.8e+11 8.4e+11 1.0e+12

This document is provided by JAXA.



SAMI2 Result Local time Total He ion content 2013-03-15 LT =18 SAMI2 Result Local time Total He ion content 2013-03-08 LT =18
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Altitude (km)

longitude = 060 deg longitude = 165 deg
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F1G. 4. THE TOP PANEL SHOWS THE He™ TRANSEQUATORIAL
FLUX AND THE MAGNETIC FLUX TUBE CONTENTS OF He™ as
A FUNCTION OF INTERHEMISPHERIC TRANSPORT VELOCITY.
The lower panel shows the variations of the He™
concentration at the tip equator and the magnetic meridian
component of the neutral wind.

[Murphy et al. 1984]
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