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ENERGETIC NUETUAL ATOM IMAGING OF THE EARTH' S
RING CURRENT REGION

SHEN CHaO L IU ZHENXING
Center for Space Science and Applied Research, Chinese Academy o Sdences, Bejing 100080, China

Abgract A dmulation invedigation has been carried out on the observed propertiesdof energetic neutral atoms
(ENA) during geomagnetic sform mein phase in order to provide reliable theoretical foundations for the
development of ENA detector on board the polar satellite of Double Sar Program (DSP) of China and d o make
preparation for the future ENA observation data analyses. In this research , an approximate anaytica node for
the ring current particle digtribution including the ion loss due to charge exchange has been developed. The
dmulation shows that there are two maximum BENA flux regons, i. e. , the ring current inner boundary regon
and particle precipitation regon at the rorthern and southern poles. The gronger the dorm is the lower the
particle injection is and the larger flux of BENA is emitted from the ring current region. The ENA detector at
advantageous podgtions can measure the inner boundary of the injection region or the injection front. The BENA
detector is able to measure the inhonogeneity of the ring current ions. The features of the energy fluxesdf H,
O and He are different with each other due to the discrepancy of their charge exchange cross sections. The ENA
a 10 80keV are eader to be observed owe to the large fluxes. ENA H and O are easer to be measured
because of their gronger fluxes. On the contras, ENA He is nore difficut to be detected due
to its rather weak flux . This gmulation research has indicated that the polar satellite of DSP is cgpable of
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detecting the ring current ENA. The ENA detector at low latitudes, e. g. , on hoard the equatoria satdllite, is

a0 usful for observing the ring current ENA. More importance should be gressed on the detectability for low-

and midenergy ENA during the development of the ENA detection on board the polar satellite of DSP.

Key words Energetic neutra atom imaging, Satellite exploration , Magnetic dorms, Particle injection, Ring
current ion digribution, Charge exchange.
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