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Abstract DEICWAEWAIE

To study the chemistry and composition of the upper atmosphere, we can FORMOSAT-3 Data retrieve: Data are mostly saved as format in amplitude and phase.
utilize airglow emissions from the photochemical reactions of the ions in this N, = EA(CD,Z) cos|wtyr — sA + Y(®,2)| + A(P,z) |, _ 2"
region. When the atomic oxygen ions distributed In the ionospheric F region TispeTriod 24,12,8,0 hr. w = 0 when T = 0 hr.
experience an energy level transition, visible light with a wavelength of 630 nm TEC = zA(CD) cos|wtyr — sA + P(®)| + A(D) s = —4 ~ + 4, zonal wave number.
is released. We used the photometer system built by our team at NCU to perforir bhotochemical reactions: ur l;lgfui;;?j‘f,ﬁ]‘]
ground-based observations of airglow over the sky of Taiwan at Lulir 0t +0, -0} +0 jl;{s gv?plitude- [cn}*] I
Observatory (23.46°N, 120.87°E) during selected nighttimes. Ground-basec . 0F + e~ - 0('D) + 0(3P, D, 15) o latfg;";jfgggr;";iggg;gp tude. [em™]
alrglow photometer observations throughout 2016 from the Institute of Solar- - 0(!D) - 0(3P,) + hv(630.0 nm) Ais longitude. [degree]
Terrestrial Physics (ISTP) in Irkutsk, Russia (51.8°N, 103.1°E) are also utilized. «0(!D) - 0(3P,) + hv(636.4 nm) W is phase. [rad]
[22] We combined the mean values of our observations every 10 minutes with a * Counts X 0.69 = Rayleigh
photochemical model based on the formula derived from the theories of R. Link * Rayleigh = 10° photons - sec™" - cm™ - column™"
and L. L. Cogger (1988), Sobral et al (1993), and Vladislav Yu. Khomich et al. * The thickness of airglow : ~40 km = 4 x 10° cm
(2008). With these different methods, we can estimate how the density of oxygen + Data < 0.69x10%x 4 x 10™photons - sec™ - cm™* - column™ o |
o . : . . o Ol airglow and OH airglow are included in 630 nm. To expand the vertically integrated values into a
atomic ions varies with time and altitude and compare the results from empirical vertical profile, we assume a Gaussian Distribution.
models with satellite-based observation data from FORMOSAT-3/COSMIC. The (z—2,)°
airglow brightness values simulated (Unit: Rayleighs) by the empirical GLOW 2) = b xexp(-C— 7))
model v0.98 by Solomon (2017) are also applied to validate the effectiveness of V630.0 = Rayleigh x 10 = V, f exp(—(Z— 2) ) dz
the three inversion models used in this research. 2 X V630.0 | “
The tendency and variation of the atomic oxygen ion density calculated by = Vo= o\ 21
our photochemical models Is compared to the ground-based time variation of V630.0" = 2> V630'Oxexp(—((z_z )" ))
alrglow radiance, electron density observations of FORMOSAT-3/COSMIC, and oV2m 20° :
Input variables from GLOW. Similarities and differences are discussed. The
pattern of atomic oxygen ion variation resolved by our inversion model, will be With Median V630 values
[O+] Model 1 Median in Irkutsk x10° GLOW Medlan [0+] M1 at 55N,103E x10°
1. The main purpose of observing the variation of atomic oxygen ion density, IS 200 iz 200 iz
that lifetime of atomic ions Is longer than that of molecular ions. If atomic 132 61 92 122153183214245275306336 132 61 92 122153183214245275306336 —
oxygen ion density is higher, the lifetime of the plasma will be longer, e o e e s "
affecting the physical structure of the 1onosphere. 422 i _ i E
2. The airglow of 630 nm Is released from OIll photochemical reaction occurring 3 61 99 192153183214 945975300338 | © o 61 99 199153183 214 245975 306336 Z
at about 250 km, which is the altitude of F-layer ionosphere. [0+] Model 3 Median in Irkutsk <10° GLOW Median [O+] M3 at 55N,103E  x10° (S
3. With a ground-based photometer system, we get the illuminance data as counts, _ i 4°°_ i%: O
and transform it into volume emission rate (photons cm-2 s-1). 200 r——— 0.5
4, The wavelength 630 nm IS alsq same as OH emiss_ior_ls occurring between R 2‘;21;z[gf]"’;f:dﬁ:::‘:ffrfuj‘::’?’ﬁ N 1Fﬁaﬂo:??:?;ﬂ::4::;::0163:: .
80~90 km. To determine the Intensity of OIl emission more accurately, £,
Gaussian fitting was applied in the calculation. _ i E mm i
1 32 61 92 122153183214245275306336 < 1 32 61 92 12;;33;12?:10:245275306336
h V6300 = kl[NZ]ﬁ‘lZD[gf]T’z[z‘])gz;]lD““ZD 1 _ig‘:;“‘;'“:“g‘:“"‘omg;““”“” 108 ~+GLOWeM1 vs IR190
2. V6300 = 1+(k2[Nz]i';fz?Ol:l])r;{[so[z]_[]o""L[0])/A1D i m 1 e Coraton Coslor et ool and M
3 VE30.0 = 0o+0, * [07]-[02] + anotes - [INOT] - ne + dno+eD - ANDo, - [NOT] - [02] - ng E i E ::
{As20 + anpo, * [02] + anpo - [0] + anpe * M} - {1 + P, - Vol + 'B(Z;B([)Oj_]A-:Bii. o1+ Fe -ne} :'é;’ & E::
A1p: Transition probability of 630.0 nm emission. ] TR
A, p: Transition probability of 636.4 nm emission. T T Y e T | :ﬁ:o 2 | | 8 | J
pp : The quantum yield of production of O(1D) state. g solar activity | LOW Solar activily e B
¥, : The rate of the charge exchange process between 0% and 0%, producing 0. . e Ej ) o +
K : The reaction rate coefficients. ~= i :- orltion Cost o sach mocel and FORMOSAT3 Ne
a : The reaction rate of the dissociative recombination. - S
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B : The rates of the processes of deactlvatln of excited states. Lowsafa actuvutL”"” daﬁf&ff:: Nov 2018 e |
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1. According to IRl model, we can see that in Northern hemisphere high latitude, 52‘;‘;00 ; ; C o g !
V630 had a peak value during Summer. High solar agtivity auge o B g 0 e Ny 2018

2. Applied to Median V630 values of Irkutsk in 2016, model 3 has a similar j‘;‘;;o e w0 i o e o e s Mig | JSMOATION SN SE Ot AL CLOMIO i
variation as IRl model, there is a peak in June, while models 1 and 2 show m o R RS- Zﬁﬁi: -i
peaks at Spring equinox, Summer solstice and Winter solstice. T s g W [0loda2at 0% 16 GLOWIOG N w s ATSE

3. Comparing with the results of Toru Adachi et al. in 2007 and 2008, there was a ME | mmmEEm ﬂi -i
significant discrepancy in peak values of VV630.0. It might be caused by solar . ;-i o ni - hi
maximum and minimum. oo e e dwwann D muwwen o manusm

4. Future work: Figure out the way to calibrate light intensity magnitude affected S s

e ety g C — il
by peak height distance from the ground, and thickness variation of airglow. e R o oraning
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