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Abstract 3. Data Analysis 4. Results and Discussion
The Michelson Interferometer for Global High-resolution Thermospheric = Data period: January 2020 — December 2021 = ODR analysis
Imaging .(MIGHTI) onboar.d the NASA lonospheric Connection Explor.er (IFZON) = Data boundary: near the Korea Peninsula (36.2°N +5°, 127.1°E +5°) v' Figure 4 shows the results of the ODR slopes for each of 6-time segments and cases.
has rgtrlevgd neutral winds .at altitudes of ?38 km =~ 300 km with limb- . v' The MIGHTI winds show better agreement with the KASI-MR winds at night than day.
scanning using the Ol green line (557.7 nm) since November 2019. Neutral = KASI-MR winds . . .
: ) : : v" The zonal component of the MIGHTI winds more matches the KASI-MR winds compared to the meridional component.
winds measured by MIGHTI are helpful information for studying the v 6-time segment Y In the davti he ODR veis 3 <h hat the MIGHT! winds b th the KASI-MR winds th -
dynamics in the thermosphere and mesosphere. On the other hand, it is | | | n the daytime, the analysis in case 3 shows that the winds better agreement with the -MR winds than the
essential to verify the wind data from MIGHTI, which is a relatively new and » KASI-MR winds at 91 km and 94 km were estimated using only meteor echoes observed for 10, 20, other cases, which used winds measured at the same altitudes (case 1 and case 2).
most up-to-date instrument, using reliable data such as wind from a meteor 30, 40, 50, and 60 minutes (e.g. 60 min.: 30 min. before and after the MIGHTI observation time). v’ At night, the MIGHTI winds coincide the most with the KASI-MR winds in case 2.
radar. This study compared winds at altitudes of 91 km and 94 km over the 0 N LR AR !Eli&é‘%'%lm no—(B) Meteor Echo on Aug/14/2021 Case l:migHmi91kma MR91km Case 2:MiGHTI9akm & MR9akm CaS€ 3: MIGHTI 91 km & MR 94 km
Korean Peninsula measured from 2020 to 2021 by two instruments: the w00 o e T WA c ur: o ) ODR slope R 0a LODRSIOPE MR 04 Lo PRSOPE
MIGHTI and the meteor radar operated by the Korea Astronomy and Space MR zonson T W peervation ime o T ey T e e T (bt [ o by - NSRS T
Science Institute (KASI-MR). We found that the MIGHTI and MR winds were S 50 minuess0 mingted . ' Mot o ' T Mot e ' — e e
generally similar at night, but there was a significant discrepancy between Egs_' : "l ‘/ ‘/ . Figure 2. N I I I R R L2 N I SO I R R
the two winds during the day. To understand why the two wind \ F R el e Ct FLITIUY (Z) Data b;’“”da’y. [ —— - \4‘_‘\ - \,,_\
measurements are similar at night and differ significantly during the day, we BT R L SRS L_J = (b) Exa;?pd“;)f&_t'"le Segme”i ) o Ul i R e et R I S G
investigated the maximum altitude and slope of the green-line airglow. As a . . sesom I A LI TR P L Metnod, SLmmInJEe segmen (red), 3 It 3 v 1 T 1 1 Figure 4.
: : : : 22h37m  15n40m A SR PUREPPEPL £ > gl 1 30-minute segment (blue) 0.8 | | | | | 0.8 | | | | | 0.8 1 | | | | | g
result, it was confirmed that the effect of airglow on the limb scan of the o _ SN I L I I the MIGHT! observation time is _ I N SR B SR | The results of the ODR analysis using
MIGHTI, that is, the vertical difference in airglow emission during day and 15hasm 22n3am |ty : e e 15:50 on August 14, 2021 06 - R Y S S A ol T MIGHTI winds and KASI-MR winds with
night, is one factor contributing to the nighttime similarity and daytime e e e S B A AP LT (c) Exc'lmp/es ofwindp;'ofiles of | | | 6-time segment in the day (red) and at
discrepancy between the MIGHTI and KASI-MR winds. Therefore, especially h e 15:“ T B e hm e —— MIGHTI and KASI-MR at 15:49 on 0.4 S S S — 0.4 S U N — 0.4 [N S S — night (blue).
when using the daytime MIGHTI wind, it is suggested that special attention _(C_)zﬁn‘é{%@i 202115 _ﬁi&i?ﬁ@wm _( _)Zf;g%fif}fl 20%49%5 August 14, 2021. zonal wind (left) ° lotiméosegn’?gnts [4r?1in.]50 % ° mtimiegnfgnts ?r‘?‘nin.]SD > ’ mtimémsegn?gnts ﬁgﬂn.lm >
IS reqUIrEd In USIﬂg It, reCOgHIZIHg that the effECt Of thlS faCtOr IS InCIUded- 140 - o:. 140 - -:. 20m 140 -:o 20m 140 -:o 20n and mer[dlona/ W[nd (r[ght) [ Volume Emission Rate profiles and Illustration of MIGHTI Observation
e o a1 odp-ull| I ol il o (d) Same as Fig 2c but for MIGHTI v : : : : : : : :
E o bservation time at 01:20 on The |.nten5|ty ;)f tf;e tghreenlllne (dSSt77 nm) during the day is stronger than that during the night since the number of oxygen
1. Introduction . August 9, 2021. ions mcrgase ‘ue 0 . 'e solar radiation. | | | o |
o _ _ . v The maximum intensities appear at 100 km in the daytime and at 94 km in the nighttime (Figure 5a).
"A \./vm.d n thg MLT region (70 km — 150 km) where jche lonospheric _E Ia?ye‘r 50 - H a0 v' The altitude change of maximum intensity would be a result of an atmospheric motion during day and night.
exist is too high to be measureo! by ground based instruments, while it is “aoorhorhs Jv ¢ b imsdun “soorborbodo § b adordomo “d G S isordomn sootboriedo o b s v" From Figure 5b, if the intensity of airglows changes rapidly in the width (Ah), the wind estimated by weak airglows could be
o e ot o i ic-E usi = The Pearson Correlation and Orthogonal Distance Regression (ODR) analysis contaminated by strong airglows (daytime).
There is a limit to study the effect of vad on Sporadic-E using onI.y meteor Ca5e L miorm ot em g im o1 1 CASE 2. sichrrt o k. & 1 oa ks CaAS@ }MIGHTI%W&gMRMkm 5 y v' On the other hand, during the nighttime, winds at an altitude other than 94 km would not much affect on the MIGHTI winds at
radars aIthough, the remotg observation using a meteor radar WhICh IS (?ne o OOt st Somsnen .y, (B Ut st €O Vs om0 i 2 4 0 ki At e 94 km because the intensity of airglows is a maximum at 94 km.
f)f t:e I\g/IrI?Tund .mstr;ments :S azov;elll-known method of measuring the wind i g " <5 S Avoid wind data around terminator (+ 2 hours) » The difference between the ODR slopes of the daytime and nighttime (shown in Figure 4) comes from the characteristics of
. :\r;IItGIjTI saizﬁ:'?en i(ns?c:zri\tei’: is abl)é to measure neutral winds in altitudes E ° E > E ° > Case 1: MIGHTI and KASI-MR winds at 91 km each instruments.
. ’ ’ 2 ol 2 a0 Case 2: MIGHTI and KASI-MR winds at 94 km » KASI-MR provides winds steadily at 94 km regardless of observation time but the MIGHTI winds at 94 km are affected of the
higher than the 100 km. | | | I =t .. Case 3: MIGHTI winds at 91 km observation time.
* IVIIGHTI has measured neUtral Wlnds Slnce December 2019 and Some >15(-)15’;‘-1‘00‘ -_':;Ol CI) 5b IIZ:OZ?IQISO 415?15(; -lbOI -SIO‘ 6 ‘ Sb ‘12‘):4'66150 -15915';‘-1[00 -5‘0‘ (Il ‘ SE) 1:):024‘56150 . M . . .
Studles Valldated MIGHTI W|nds (Chen ot al.’ 2022; Dhadly ot al.’ 2021; MIGHTI wind at 91 km [m/s] MIGHTI wind at 94 km [m/s] MIGHTI wind at 91 km [m/s] > - t andl KASI-MR V.\tllnds at 94 kr: iig v : ('a\ |\1||GHT| Volume Emission Rate Pl;Oflle Id = (b) daytime
150 (d) Nighttime U with 30m-segment 150 (e) Nighttime U with 30m-segment 150 (f) Nighttime U with 30m-segment Tl ~ N N — aytime
Harding et al., 2021; Makela et al., 2021). B L B -/ B epeat analysls eVery Hime segments T :1“1)92) j R —— nighttime
* However, only Chen et al. (2022) validated the horizontal winds of MIGHTI % . % % Figure 3. Examples of ODR analysis, X-axis and Y-axis % doe :‘\ - iiagyh:ﬁae';n nighttime
but, they did not mention what makes differences between the winds 3 o 5 o 3 . represent MIGHTI winds and KASI-MR winds with 30-minute 3 100—\ 100 km —do XTI T TR T =
during the day and at night. 2 oo 2 a0 2 oo segment, respectively. (a, b, and c) zonal wind component in 2 900 AN O . - ——— T
' i i - : £ 100- 00| 00l the day (red) and (e, f, and g) at night (blue) in each case. g] | Mz » O
*we intend to reveal the reason what gives rise to the difference in i o 88 I I , , I I WM == mm e e et e e e m ] 2
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MIGHTI wind at 91 km [m/s] MIGHTI wind at 94 km [m/s] MIGHTI wind at 91 km [m/s]

agreements between MIGHTI and meteor radar horizontal winds. MIGHT! VER [phot/cm?/s]

Figure 5. (a) The Volume Emission Rate (557.7 nm wavelengths) profiles measured by MIGHTI in the day (red lines) and at night (blue lines).
The thick red and blue line represent mean VER during day and night. (b) lllustration of MIGHTI observation.

2. Instruments 5. Summary and Conclusion
i . [ ] [ ]
* MIGHTI (Michelson Interferometer for Global High luti v We compared and analyzed neutral winds measured by KASI-MR and MIGHTI from January 2020 to Interquartlle Range (IQR) anaIyS|s
gh resolution - - v Figure 6 sh tter plots of a diff bet the KASI-MR winds and the MIGHTI winds and airglow diff
Thermospheric Imagine) December 2021 at an altitude of 91 km and 94 km near the Korean Peninsula. Igure © shows scatter plots of a diiterence between the i winas an € winds and alrglow daiiterence
v board lite | hed ber 10. 201 v From the Orthogonal Distance Regression (ODR) analysis between a VERg, 1 or 04 km @nd the VER, .
:\i/lnlj:_rl]zltioir.] zgiror;§9~N6ogalfri)lte aunched on October 10, 2015 > The nighttime winds measured by MIGHTI are pretty similar with those measured by KASI-MR. v' During the day, the IQR value decreases from case 1 to case 3 in both components.
L, X rel - ’ ) e > But, there are disagreement between the MIGHTI winds and KASI-MR winds during the day. » The daytime MIGHTI winds at 91 km altitude are interfered with by winds measured at higher altitudes such as 94 km.
MIGHTI 5 two same sensors (MIGHTI-A and -B) that are installe v The airglow intensity reaches a maximum at 94 km in night and at 100 km in day. v' On the other hand, at night, the IQR value decreases from case 1 to case 2 and then reaches a MAX. in case 3.
having 90° offsets and toward the northern limb direction (Harding et al,, v The Interquartile Range (IQR) of wind differences between MIGHT! winds and KASI-MR winds > The nighttime MIGHTI winds at 914 km altitude produce winds that are not interfered with by wind measured at other
2017). : i
v MIGI—)ITI 3 ob " | 8 mi I . " » The IQR value decreases in the day from case 1 to case 3. altitudes.
-B observes the same volume 5 to 8 minutes later than the > While, at night, the IQR value decreases from case 1 to case 2 and then reaches a MAX. in case 3 v" A large IQR value occurs when there is a significant vertical difference in airglow intensity between an altitude where the
MIGHTI-A observed it. T o . . L . ' ' - ; ; - - TP
. s _ > Observational evidence that the airglow intensity is one factor reducing the accuracy maximum airglow intensity exists and a specific altitude.
v’ The sensors observe an oxygen atomic emission (557.7 nm green line v The airglow intensity can have an impact on the accuracy of wind measurements Case 1: MIGHTI 91 km & MR 91 km Case 2: MIGHTI 94 km & MR 94 km Case 3: MIGHTI 01 km & MR 94 km
(a) Zonal wind at 91km, 2020-2021 900 (b) Zonal wind at 94km, 2020-2021 200 (€} Zonal wind at MIGHTI: 91km, MR: 94km, 2020-2021
and 6300 nm red ||ne b |Imb-ScannIn . . . . . . gjzz i MEAN:1§1a.>(/)4 Zilg.]?é 85°'§ MEAN:M?%g %i.gzgt et | alks &l B MEAN:1§Z?.>(/)4 Zilg?;
_ ) by , _ 8 , , v" We should pay attention to the observation time of MIGHTI when we use MIGHTI winds. §1§er11 w b, i A - ( 7‘1 s
v’ Version 05 uses the on-orbit calibration processes to determine o [ =SOSR OSSN |7 sama-<. =" LASEPURNS o [
zero wind. e ] P i I | g
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Transmit power 24 kW
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Table 1. Meteor Radar spec




