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We report the ground-based optical remote-sensing of molecular ion upflow by measuring 4278 mesdhant scattering
in the sunlit topside ionospher&tormer[1955] has summarized his work on sunlit aurora during the period from 1918 to 1943.
He observed the sunlit aurora extending to 700-1100 km altitudes and found the strong emissionBfiés[1949] suggested
that the N emission at 427.8 nm is resonant scattering in the sunlit regigalace and McElro)f1966] supposed that ;N\t
ion is generated in F-region by the charge exchange reaction betwean®N,. Besides, satellite data showedNemission
in the altitude range from 400 to about 1,000 km. The MSX satellite observed firstthe@ission probably caused by N
upflow from the topside ionospher&pmick et al, 1999]. lon upflow is essential for the source of ion outflow observed in the
magnetosphere. Oion upflow occurs mainly during geomagneticaly disturbed conditidMegn et al, 2004,Abe et al, 1993].

While, the molecular ions such asNwas considered to be difficult to outflow from E-region. However, these molecular ions
were also measured at about 10,000 km altitudés: et al, 1993], and the influence of these ions on the magnetic dynamics
and the evolution of planetary atmosphere is important.

Thus, we focus on N 427.8 nm emission data taken by Aurora Spectrograph (ASG) at Longyearbyen, Svalbard (geographic
latitude : 75.2 deg and geographic longitude : 16.04 deg) for 13 years to investigatepflow in the topside ionosphere. In
addition to ASG, we use ESR data if it is operated.

The ASG consists of a fish-eye lens, slit, grism and a cooled CCD detector which covers the wavelength range of 420-73(
nm with a 2.0 nm spectral resolution and field of view of 180 degrees along the magnetic meridian. The ASG have beer
operating since 2000, but measuring™emission 427.8 nm since 2004. In many cases, the field-of-view of ESR directs toward
the geomagnetic field line (elevation angle : 81.6 degrees), and we can get the ion temperature, electron temperature, electr
density and ion velocity from 100 to 600 km with spatial and time resolutions of 2.2-4.5 km and 6s.

The preceding study figured out that there is a high probability that the dutflow occurs in geomagnetically disturbed
condition (Kp=4) Mizuno et al, 2005]. Therefore, we selected the data in the period one month before and after the winter
solstice during from 2004 to 2016 in which we could get the auroral data even in the noon because of the high-latitude of the site
and the Kp indices were greater than 4. As a result, we detected 10 events gfithesdnant scattering light. On 22th January,

2012 (15 UT, Kp=4+), although the auroral arc which has Mesonant scattering light passed over ESR, rfidd upflow was
measured. Furthermore, on 21th December, 2015 (7UT), the stable single auroral arc stayed in the same region for about one ¢
a half hours. Assuming the peak altitude of auroral 630 nm emission to be 250 km altitude, we estimated the altitude profile o
N, emission. We found the auroral 630 nm emission at 250 km altitude correlated well witd2¥ nm emission at altitude

of 300 km and 400 km with correlation coefficients of 0.749, and 0.641, respectively. These suggests thaviilisQenerated

by low energy electrons in cusp region and N2+ is generated by the charge exchange betveaehNpin the lower F-region,

and (2) that N* ion goes upward from F-region (not from E-region).
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