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Result 2 : Periodic analysis of NO response to HSS

Electron precipitation from the Earth’s inner magnetosphere transfers solar wind energy For the analysis, the data as below selected for the Arctic winter from October 27 . O smWadsed ]

to the upper atmosphere and at last may affect climate change. Here we conduct an analyze (day=300), 2007 to February 4 (day=35), 2008 at magnetic latitudes of 65°-75°N = L WM S e
on NO production at high-latitude upper atmosphere due to precipitating electrons during NO concentration: MIPAS/ENVISAT satellite (http://share.lsdf kit.edu/imk/asf/sat/mipas-export/) ) Zoo(b)ElectrB(ms' — '_E:}glg(}kev'_l;sokevzjl
high-speed solar wind stream (HSS) for northern wintertime of 2007-2008. Fluxes of Electrons (30-300 keV) : MEPED/POES satellite (ftp://satdat.ngdc.noaa.gov/sem/poes/data/) g0 S M ]
orecipitating E > 30 keV and E> 300keV electrons increase immediately in association Solar wind data : OMNIWeb (http://omniweb.gsfc.nasa.gov/) " ’ ’ 7 eoor R e
with HSS onset and remains elevated during the passage of the HSS. Response of NO % ?E}jfiig?;olm o /\_J\DHY ~ Night -
concentration to HSS is seen to down 50km altitude at nighttime but 80km altitude at T ; Lo NN
daytime. The difference in the penetration depth of HSS effect may be attributed to the Result 1 : Variation of NO in upper atmosphere by HSS ?E(dm%_mkm) /\Q/ﬁ\
longer lifetime of NO at nighttime in no presence of sunlight until its reaching 50 km. The @ Sofar Wind Speed ?g __(e)<90-1001<m; o B j
results of this study can contribute to a better understanding of the direct/indirect effects of - 3% | IHSS 2HSS  3HSS 4HSS  SHSS GHSS N w _]
HSS on the NO chemistry change in the upper atmosphere. :_5_, TE{MO'QOW S
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are produced by energetic electron (g'f.EPP 270ct  16Nov. — 6Dec  26Dec  10Jan 4 Feb e ./~ using Lomb-Scargle periodogram.
precipitation through interactions with the 9 O] (c) Night Time, NO<65N-75N> ppmv 204y<3040km> | Horizontal dashed lines (gray) represent
T ewm/S” * e 120 [ e | — | | 10 - the 90% significance level.
background atmosphere. The increased " 4 ‘ =
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NOX owing to energetic particle E 90 Period
precipitation are the major drivers of ’E o This study finds that high-energy (30-300 keV) electron precipitations in a link to HSS
catalytic ozone loss. The chemical = 60 possibly have effect on NO increase as low as 50 km. Above 50 km periodicities of 7, 9,
. . . Impact on wave
Iifetime of NO In the lower thermosphere P romical couplingl and 13.5 days in NO concentration well correspond to those of HSS and electrons
IS approximately 0.8 day (19 h) in sunlit ' feedoackmechanism Seppél ot al, 2014 30 o
- pd? TR yh 1992y_ (B ; 20011 Especially. it h o i 27 Oct 16 Nov 6 Dec 26 Dec 10 Jan 4 Feb precipitation.
ondition {Barth, - barth et al, I Especially, it has a quite long lifetime in (d) Day Time, NO<65N-75N~ * An increase of NO concentration occurs down to 50 km at nighttime but Is retained as
darkness and can be transported downward by polar vortex at high latitudes. In the 120 T — —— - far as 80 km at daytime as linked to the effect of HSS.
thermosphere and upper mesosphere NO, exists mainly In the form of NO, but below 70 _ o= + The HSS effect of NO production penetrating as low as 50 km at nighttime likely
., : : : 90
km it s converted to NO, [Solomon et al,, 1982]. The major source of producing NO In % Ea Include both direct and indirect effects. The latter is likely relevant to the NO
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lower thermosphere( > 90km) is auroral electron(100eV < E < 30keV) precipitation. In the E sropagating downward with time delay (see Fig. 1 ¢) from the upper altitudes through
meanwhile electrons in capable of penetrating into the mesosphere(75-90km) to product < 00
the polar vortex.
NO is required for as high as 30-300keV [Meredith et al., 2011; Lam et al., 2010].
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MOthﬂthl‘l(Ol’ Plll"pOSé) Fig. 1. Day-to-day variations of (a)solar wind speed, (b) electron count rate for >30keV and >300keV
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