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lon upflow with observing N2+ resonant scattering light by Auroral Spectrograph
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We report the ground-based optical remote-sensing of molecular ion upflow by measuring 427,8 nesdhant scattering in
the topside ionosphere using the data obtained with the Aurora Spectrograph (ASG) at Longyearbyen, Svalbard for 13 years. Ic
uplow plays an important role on ion outflow which provide oxygen and other heavy ions from the ionosphere to magnetosphere
A plasma upflow speed at the topside ionosphere is typically less than 1 km/s, with which ions cannot reach at escaping velocit
(11km/s) from the Earth, and therefore additional acceleration processes should be required. In fact, in addititnetth€avy
ions such as N™ and NO" were also observed in the magnetosphere during geomagnetically disturbed condition (e.g., Yau et al.,
1993), and escape processes of the heavy ions are still open question. Satellite optical remote-sensing of 427.8 nm demonstra
the clear dependence of the 427.8 nm intensity on geomagnetic activities. However, the ground-based optical observation
427.8 nm emission associated with the ion upflow has never been reported so far.

To measure the N resonant scattering emission caused by ion upflow, we examined the ground-based data taken with the
ASG in Longyearbyen, Norway (Geographic latitude : 75.2 deg and geographic longitude: 16.04 deg). The ASG consists ¢
fish-eye lens, slit, grism and a cooled CCD detector which covers the wavelength range of 420-730 nm with a 2.0 nm spectre
resolution and field of view of 180 degree along the magnetic meridian. We found 65 events during the period from 2004 to
2016 on which the Kp indices were greater than 4 for more than 9 hours. Furthermore, we extracted 25 events in the period on
months before and after the winter solstice. Considering the geometry of geomagnetic field and the field-of-view of ASG, we car
regard the auroral distribution in the southward direction as the auroral height profile assuming a single auroral arc. Since it i
reasonable that the 557.7 nm emission is only caused by aurora, and it can be used as a reference of auroral appearance. Tht
the 427.8 nm emission distribution is enhanced compared with the 557.7 nm emission profile, additional emission process, suc
as the resonance scattering in the sunlit region, is required. We found that such typical enhand@d 8 nm emission events
on December 20 and 21, 2015. The 427.8 nm emissions extended to the side of higher altitude than the 557.7 nm aurora arou
7:20 UT on December 20. Besides, on December 21 event, the 427.8 nm emission was stronger at high altitudes compared wi
the 557.7 nm aurora trend around 4:10 UT.
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