®)
2018 2023

International study of responses of atmospheric escape from Mars against extreme
solar events

nternational study of responses of atmospheric escape from Mars against extreme
solar events

Seki, Kanako

13,100,000

NASA MAVEN

40

MAVEN

In order to understand the evolution of volatiles such as water and carbon
dioxide, which are key elements in defining planetary surface environments, it is important to
understand how atmospheric escape to space varies with solar activities. This study was conducted
under close international collaboration with the science team of NASA’ s MAVEN mission to examine
how ionospheric ion escape from Mars responds to solar wind variations associated with extreme solar

activities, such as CME (coronal mass ejection) and CIR (corotational interaction region). As a
result, we statistically derived the escape rate of each ion species through the tailward escape and
polar plumes, which consist of two major escape channels for low-energy ions from the Martian

ionosphere. We also clarified the regional dependence of the dominant acceleration mechanisms of
escaping ion.

MAVEN



# XL C—19, F—-19—1 (L&)

1. WFIEBHAR S DO 5

NEH TIVEBRRICE N T, KRIFFRHCEERMEZ D5, 2872 61E, (a) KEITKE
WNEX TNRREZHL, T0#%, Thakol-b W) KEEAKBELEEOREY 2 BET
HY., (b) ZORBEEEEI 2 &E 2 T Lz & E 2 BTV D IERMEERE D D DO K& EE )
BELETH, 2o, (o) FHWELERSC KRR A, BEEEDO - DICiEE 40 EFL 2D
KBRELBEORGE (RN 28 < B2FENTED, LW IBEENHIZINTWVENLTH
5, Flo, KBITERKOGANFEEDON G TH Y, KEBRREOBEMIIZ AN EREFFO,

FZEBR AR MR DIF T, K E NASA DK ETRAE MAVEN 2512 K - TAREBEREEICOWTEZ L O
FEARWHER DT DD d - T2, BUEO R 7 KGR T2k 2 RauueRiL, Lok
EORBEEEZHATERWNW BWHPETHDLZ ENREND>DOH D [e. g, Brain et al., GRL,
2015] — T, = v FE &KL (OME) RO KBk O NN [ Jakosky et al., Science, 2015]%°,
KpE VX —hF SEP) 12Xk > TEl & Z A A4 —1 7 [Schneider et al., Science,
2015172 EDFEFIX, KBGHIEFRER CME 72 ENZE 5 il 72 KBGEEY S, KRB OFHEECK
SERRICKEREBELE 2 A2 L2/ L TW5, IO KRG CIZEE X Y KBTI EFR
LML EH L TV EHEE SN TWA =D, KGO LWEBI~DIGE Z iR L, KEDO B
2T NVERBEE RIS T 5 KGIGEh OB Z BT 5 Z &3, E~OFEFEIZ AT 7B DR
Lo TV,

2. WO HBY

B X o1z, KEITH 40 BEIMNIIEE 272 22 X T REEZ /DL, T O%OEL
DBETENE RS- EZEZ LN TS, RERBREEZHET D2 EERELETH LKL R
(bR 7 & DR HEME O 2 BRT 5 72 D12IE, KBEENCLE > TFEEA~D KK O
ED X HICEFT D0, 2R 5 2 L DANETH D AZEL IR E OEEFERTT L 28z,
KIE NASA D KRR MAVEN F— A & OFRE R FEBRELRN LA LT 52 &1k, kKEND
DRZBCERIEED KRG THIE LT B2 5N TV AR KGEENC & D L ) ISET D0
OfRAZ B L T\ 5,

3. WDk

ARFZETIE, U E TSRS E TR E BT LT = KB R-kERGSHEEER O 70— 31
BIEY I =2 L—3 3 »FF )V [Terada, N., et al., Astrobio., 2009]3F X NHPIEKRRDIEEZ
M2 2 b— g T V[ Terada, K., et al., JGR 2016]Z#Mic, iRk EIEAHE MAVEN
T — b & OB FE B ILRINFIE 2 520 L TR & Bl 52k O LB IE & FEEBL 9 5, ARRFSEIE,
FUNGECETE ST K B YEA 1 MAVEN @ PS (Participating Scientist) & L CEAER T -
[EI B s 2 JLpE L, RS EI A OEBBERR & FHERKOFME Y 2 2 L— 3 U ET VO %
&2y L CHEBILREFZE 2 (b2 2 & TR 2 34T L7z, 85I, RRBGROF CTEETHDL L&
ZONTWVAHIERER L —A AUl KO FHERREAT 2 BET 2 OICEE 24— 785
[ZOWTC, BHAMICHZEETT -T2,

FIRIED 2018~2020 FEITIL, KGR ORFR 2MEEHH SR CTHh D OME KB — R /L ¥ —
K7~ (SEP) , FE[EIEAFH A EFREL (CIR) 122U T, MAVEN EEREIC & 2 BBl rERs (R it lls
MAG, K B5 EEE 1+ A A > FHHES SWEA < SWIA, & =% /L —#HIEs SEP, 1 4 > B &40 Hr#s STATIC,
th P R B NGIMS, =R ELHI TUVS) OF — # fiffric B3 & . KM A X2 hHFo> MAVEN
F AR L OREEEIT o7z, £72. 29 LA X MERTEIINT 5 KB RENE 25 5 KK
BORHERE DIKTFEMEZ IR D 720, IR R VX — A AU Bk O 9 LF BB R D EIHH
I5 TRET Ak (Tailward escape) | (ZOWTHET — Z M7 2 32056 L. K2 ERIKIE D
HONEIZ L DB A = X AOENE FZIEICHH~To, £z, MFEFTEL Y- TlE, Ko R
— A F RO OB TH KRB OEELZ TV (Ml 7V 22— 24 1I2onT, BillF—
H AT D . KRB EAB) e & ~OKKECERDISE BT 0P8 2 50 LTz, BRI,
AP CH R ERAEEI TS T2 E Y R 2 b — 3 VBT V& EEEIC KRGS B S vz 1 =
MR L, fEROMRERD T,

RS2 CEEL & 70 DB S N BB ORI FHE IR DT — ¥ OFEHIRNT 2 EfiT 5125
7= o> T, WA OILFEIIZEE (Jakosky, Luhmann, Brain) M0 & 72 T. BH OB F
— A RA U= LW N B T o1, F DT DITERIICITIHOILS MAVEN FHE ORI FTF — s
PSG) Iz L, BREKOEHE— ROWSREOT — X EORNLR E 2 EMICHEET b
W2, KEOBH OB YE & OMEITEEEETR L TITH Z & &2FHE Lz, 72, BT 25K
RS AR 2 7 DN S BB R R LRI SE & FEhE T D 72 DI Brain it (v T RRFRALF—K
LASP) #WFFERFRE ORI 6 » A MRS 5, FHERBEMRICEZE /2 AR A —1 T I2ER
T, WA OKEIFEE b & O - BfRE B RTE CEREIT ) oDV — 27 v a v 7 EBIE, K
EA—u T OBUR AT 5 & & HICRRIE O T 75tk 2 £ Lo 5, 72
EZ ko TEBEIERE 258k LTz,



4. BFFERER

KEDEBREE S DA A BRITIT, FIC 2 SOFHRE. +7bb RS AR (Tailward
Escape) &7 U =— 2 (Polar Plume) 3d 5, F7-. IR & 72 2 BHEE D2 8) % (7 2 B
T 52, ZNHOKEMGA XY NEDISE ZBET 572 DICEETH 5, AMFEORE:
M. KB LT, BE 7k (Tailward Escape) . f38 7"V = — A (Polar Plume) . EEEEZ#IC
B9 2 32 ETE D, LT TIHEXIZOW T, BIRSZ AT 2238, 3L <i3xhcd 2w
WY A N TSR IEE T, el AWFRERHENC BT 2 EEEILRFCIE, b oA
DETFRLDO—HER>TEY, AMBERIZHLEBL TS,
B¥H Mk (Tailward Escape)

AT MR B LTI 2015 4E 7 H 765 2017 Current sheet
12 A ETO MAVEN OFFERSE AN O H [ g | Yo Yo e )
IR TR DT — & 2 L= se et ighT &2 52 RIS A
B L7z, ZORER, BE T MERIZE HEA A4
TOBGERT 7 v 7 ZADH (01:0,7:00,7) 1% 29:68:4 B@ @B
ThHO, ZOBGRRIL LG ET SR IT A D= W -
VN LIZRT X 9lz, KERES HmcHl Large velocity
EINDHEMKIERTNONEIKTT 5 Z N & Cmall density
ERABME R, ThbD, KBRESO ) (357)  (2.40) Voup < Vo
M CTdh D Z NIEDE FER TSR ST OB, Yuse
-E PERTIE, BA L7 REMZERIBE & EHIC
K2EH R 7 b Y=0 HOEWEN TITHEAE \ s £ hemisphere
FIB, KEENE A H = K BT B = & DR S (584) P donety
iz [Inui, Seki, et al., JGR, 2019] 191:7 30* ’“‘>U\</>2+&Vo*"‘voz*
ik~ Y =—2 (Polar Plume) (2:88) A

Wit 7" 1) = — 0%, MAVEN OBLHIC L - TR
BRI B T 2F0BEEME MR INT-HRETH

Y [Dong et al., GRL, 2015], TERIT OA A 1M 1. MAVEN 8 #12 5 Tailward Escape
FEEFIEEEZ BN TV, L L, ABFFETIT gl RoEeo(in et al., 2019],
ST AT TV a— DOFEREATIC L D |
00y A AL BEMIIN IR DBAN DD = LIRS

Nic, 3FAF TV a—bg X0 MIGbEE % CO,’ from 244 km altitude, 030
Zua—sL MHD YR al—YariwAF—A s "o 8 oo 8 o" oo
7 DR FHAIEE B R FHE &AL A D T RN RS
EBHIL LB L2 2AH ZNHEDT Y a—hid 0 et 088 S ee b 8E g oonT 020
ZERFICRTEL LTV A 2 L, BEOUE BB 5 frdabliagesss. [ oetogsosthty |
W 307 FHEZRLCRAT S KBEBESRN A 8 ) Beetenae | Jeeel teSenoeniiid
FLONMERE 72> TNDZ L BHABNE Ao JGaoodiEecen” - esezesels Checnoniuoecy i 010
7= ("2), S5IT, 20144 11 A A5 2019 4F 10 BeSbeoaontbco - ocobaaaonoocol Mo o
AETORBE LFIE I~ 7% by —aT ol it
55407 MAVEN 7 — & % F VN CHREGHIRNT & 2 MSE longitude

L?{f%°@ﬁ7”fA%@5MM$w X 2. 531 AA4 LTV 2— AOFRHIFALE

(07:0,7:C0,") 1349 45:53:3 TH Y, Z3F A2 PN Sl . 15— JLEID
8 o ~ > ~ k=] o

DORIE 7 v — 2 OBLIHERIL, KR OB 2 SRS T A AL T Y o IO — A

0.6nPa LU FDLEITIE. KB RTEA 20° LIND ;5;;;[/(1, 2 o

PR RS IR 5 Z Ll ERB B & °

72 o7~ [Sakakura, Seki, et al., 2022],

EREE B

KEGEDIEE NG FA A DR TH D EEEE OB E 2 28 L | Z O M RO
B EBET D702, KEOERERE O T — Z T £1T - 72, & 225km 7> 5 325km DB H]
TRIEE RS 15 5 Au7- STATIC/MAVEN O F —# % 2016 4F 2 A 25 2020 4F 12 H £ TOHRIZ W
THEAT U T2 RE 5, EBBERE OB AR IR0 X A A b — ARG T D08, & OURIFIEIZA
FUREIZ L o TR D Z & KA %L X —hi+ (SEP) 1T X 58 FEH5R & WrkehIic R o5 2
TR SN, BRSO BT 0.7 COCRHE 2 DITKI L, # A M A h— A DRI H, €0,
THEICARONDZ LR EBRA LN o7z,

T ZDIENCKEA—0 T OH B ET T V&R L C IUVS (2 X B8 & g4 572 &,
KEA—v FHFRAHEE L To, 2023 F2REIZIEZEILIZ T SWCMA 2023 (International workshop on
Space Weather and Climate at Mars with a focus on Martian Aurora 2023) Z EfEL . K&
F—a FMRICEREHTOD, TNETOMNERREEZ L Ea—325 L &b, FEOBR &R
AR L, A% VT L SN OBIHSCRERE 7 E O RERE A EHET — A THET 5
B L0 | Bl REEBEEFEMEO S — X 7o TN D,

|E| [mV/m]



27 27 21 11

Nakamura, Y., N. Terada, S. Koyama, T. Yoshida, H. Karyu, K. Terada, T. Kuroda, A. Kamada, I. 75

Murata, S. Sakai, Y. Suzuki, M. Kobayashi, F. Leblanc

Photochemical and radiation transport model for extensive use (PROTEUS) 2023

Earth, Planets and Space 140
DOl

10.1186/s40623-023-01881-w

Nakamura, Y., F. Leblanc, N. Terada, S. Hiruba, I. Murata, H. Nakagawa, S. Sakai, S. Aoki, A. 128

Piccialli, Y. Willame, L. Neary, A. C. Vandaele, K. Murase, R. Kataoka

Numerical prediction of changes in atmospheric chemical compositions during a solar energetic 2023

particle event on Mars

Journal of Geophysical Research: Space Physics €2022JA031250
DOl

10.1029/2022JA031250

Harada, Y., Y. Nakamura, B. Sanchez-Cano, M. Lester, N. Terada, F. Leblanc 21

Radio absorption in the nightside ionosphere of Mars during solar energetic particle events 2023

Space Weather €2023SW003755
DOl

10.1029/2023SW003755

Seki, K., Y. Matsumoto, N. Terada, T. Hara, D. A. Brain, H. Nakagawa, J. P. McFadden, J. S. 11

Halekas, S. Ruhunusiri, D. L. Mitchell, L. Andersson, J. R. Espley, D. N. Baker, J. G. Luhmann,

and B. M. Jakosky

Characteristics of plasma boundaries with large density gradients and their effects on Kelvin 2024

elmholtz instability
Frontiers in Astronomy and Space Sciences accepted

DOl
10.3389/fspas.2024.1394817




Hara, T., K. Masunaga, N. Terada, S. Sakai, T. Osanai, K. Seki., C. M. Fowler , K. G. Hanley, 129

J. P. McFadden, and S. M. Curry

On the periodic variation of the ion density in the Martian dayside ionosphere during the 2024

regional dust storm in September 2016

Journal of Geophysical Research: Space Physics €2023JA031848
DOl

10.1029/2023JA031848

Sakata, R., K. Seki, N. Terada, S. Sakai, and H. Shinagawa 129

Effects of an intrinsic magnetic field on ion escape from ancient Mars based on MAESTRO 2024

multifluid MHD simulations

Journal of Geophysical Research: Space Physics €2023JA032320
DOl

10.1029/2023JA032320

Gershman, D. J., Fuselier, S. A., Cohen, 1. J., Turner, D. L., Liu, Y-H., Chen, L-J., Phan, T. 220

D., Stawarz, J. E., DiBraccio, G. A., Masters, A., Ebert, R. W., Sun, W., Harada, Y., Swisdak,

M.

Magnetic Reconnection at Planetary Bodies and Astrospheres 2024

Space Sci Rev 7
DOl

10.1007/s11214-023-01017-2

Sakakura, K., K. Seki, S. Sakai, R. Sakata, H. Shinagawa, D. A. Brain, J. P. McFadden, J. S. 127

Halekas, G. A. DiBraccio, B. M. Jakosky, N. Terada, and T. Tanaka

Formation mechanisms of the molecular ion polar plume and its contribution to ion escape from 2022

Mars

Journal of Geophysical Research: Space Physics €2021JA029750

DOl
10.1029/2021JA029750




Sakata, R., K. Seki, S. Sakai, N. Terada, H. Shinagawa, and T. Tanaka 127

Multispecies MHD study of ion escape at ancient Mars: effects of an intrinsic magnetic field 2022

and solar XUV radiation

Journal of Geophysical Research: Space Physics €2022JA030427
DOl

10.1029/2022JA030427

Haibo Lin, Jianpeng Guo, Kei Masunaga, Kanako Seki, Christian Mazelle, Dan Zhao, Hui Huang, 934

Juan Zhao, Yong Wei, and Libo Liu

In Situ Observation of Solar-flare-induced Proton Cyclotron Waves Upstream from Mars 2022

Astrophysical Journal 183
DOl

10.3847/1538-4357/ac7d4f

Sakai, S., K. Seki, N. Terada, H. Shinagawa, R. Sakata, T. Tanaka, and Y. Ebihara 128

Enhanced ion escape rate during IMF rotation under weak intrinsic magnetic field conditions on 2023

a Mars-like planet

Journal of Geophysical Research: Planets €2022JA030510
DOl

10.1029/2022JA030510

Esman, T. M., J. Espley, J. Gruesbeck, C. M. Fowler, S. Xu, M. Elrod, Y. Harada, J. Giacalone 127

Martian lonospheric Magnetic Fluctuations below 200 km 2022

Journal of Geophysical Research: Space Physics €2022JA030470

DOl
10.1029/2022JA030470




Bowers, C. F., DiBraccio, G. A., Slavin, J.A., Gruesbeck, J. R., Weber, T., Xu, S., Romanelli, 128

N., Harada, Y.

Exploring the Solar Wind-Planetary Interaction at Mars: Implication for Magnetic Reconnection 2023

Journal of Geophysical Research: Space Physics €2022JA030989
DOl

10.1029/2022JA030989

T. Hara, Z. Huang, D. L. Mitchell, G. A. DiBraccio, D. A. Brain, Y. Harada, and J. G. Luhmann 127

A Comparative Study of Magnetic Flux Ropes in the Nightside Induced Magnetosphere of Mars and 2022

Venus

Journal of Geophysical Research: Space Physics €2021JA029867
DOl

10.1029/2021JA029867

K. Ogohara, H. Nakagawa, S. Aoki, T. Kouyama, T. Usui, N. Terada, T. Imamura, F. Montmessin, D. 74

Brain, A. Doressoundiram, T. Gautier, T. Hara, Y. Harada, H. lkeda, M. Koike, F. Leblanc, R.

Ramirez, E. Sawyer, K. Seki, A. Spiga, A. C. Vandaele, S. Yokota, A. Barucci, S. Kameda

The Mars system revealed by the Martian Moons eXploration mission 2022

Earth, Planets and Space 1
DOl

10.1186/s40623-021-01417-0

Shoichiro Yokota, Naoki Terada, Ayako Matsuoka, Naofumi Murata, Yoshifumi Saito, Dominique 73

Delcourt, Yoshifumi Futaana, Kanako Seki, Micah J Schaible, Kazushi Asamura, Satoshi Kasahara,

Hiromu Nakagawa, Masaki N Nishino, Reiko Nomura, Kunihiro Keika, Yuki Harada, Shun Imajo

In situ observations of ions and magnetic field around Phobos: The Mass Spectrum Analyzer (MSA) 2021

for the Martian Moons eXploration (MMX) mission

Earth, Planets and Space 216

DOl
10.1186/s40623-021-01452-x




Yoshida, N., Terada, N., Nakagawa, H., Brain, D. A., Sakai, S., Nakamura, Y., Benna, M., & 126

Masunaga, K.

Seasonal and dust-related variations in the dayside thermospheric and ionospheric compositions 2021

of Mars observed by MAVEN/NGIMS

Journal of Geophysical Research: Planets €2021JE006926
DOl

10.1029/2021JE006926

Harada, Y., Halekas, J. S., Xu, S., DiBraccio, G. A., Ruhunusiri, S., Hara, T., et al. 125

lon jets within current sheets in the Martian magnetosphere 2020

Journal of Geophysical Research: Space Physics €2020JA028576
DOl

10.1029/2020JA028576

Hiromu Nakagawa, Naoki Terada, Sonal K. Jain, Nicholas M. Schneider, Franck Montmessin, Roger 125

V. Yelle, Fayu Jiang, Loic Verdier, Scott L. England, Kanako Seki, Hitoshi Fujiwara, Takeshi

Imamura, Nao Yoshida, Takeshi Kuroda, Kaori Terada, Hannes Groller, Justin Deighan, Bruce M.

Jakosky

Vertical Propagation of Wave Perturbations in the Middle Atmosphere on Mars by MAVEN/IUVS 2020

Journal of Geophysical Research €2020JE006481
DOl

10.1029/2020JE006481

N. Yoshida, H. Nakagawa, N. Terada, J. S. Evans, N. M. Schneider, S. K. Jain, T. Imamura, J.-Y. 125

Chaufray, H. Fujiwara, J. Deighan, B. M. Jakosky

Seasonal and Latitudinal Variations of Dayside N 2 /CO 2 Ratio in the Martian Thermosphere 2020

Derived From MAVEN IUVS Observations

Journal of Geophysical Research €2020JE006378

DOl
10.1029/2020JE006378




Hiromu Nakagawa, Atsushi Yamazaki, Keigo Enya, Naofumi Fujishiro, Naoki Terada, Kanako Seki 59

Design for stray-light reduction to a Martian ionospheric imager 2020

Applied Optics 9937
DOl

10.1364/a0.401523

K. Masunaga, K. Yoshioka, M. S. Chaffin, J. Deighan, S. K. Jain, N. M. Schneider, T. Kimura, F. 125

Tsuchiya, G. Murakami, A. Yamazaki, N. Terada, and I. Yoshikawa

Martian oxygen and hydrogen upper atmospheres responding to solar and dust storm drivers: 2020

Hisaki space telescope observations

Journal of Geophysical Research €2020JE006500
DOl

10.1029/2020JE006500

Sakai, S., Seki, K., Terada, N., Shinagawa, H., Sakata, R., Tanaka, T., & Ebihara, Y. 126

Effects of the IMF direction on atmospheric escape from a Mars-like planet under weak intrinsic 2021

magnetic field conditions

Journal of Geophysical Research: Space Physics €2020JA028485
DOl

10.1029/2020JA028485

Sakata, R., Seki, K., Sakai, S., Terada, N., Shinagawa, H., & Tanaka, T 125

Effects of an intrinsic magnetic field on ion loss from ancient Mars based on multispecies MHD 2020

simulations

Journal of Geophysical Research €2019JA026945

DOl
10.1029/2019JA026945




Sakai, S., Cravens, T. E., Andersson, L., Fowler, C. M., Mitchell, D. L., Mazelle, C., 124

Thiemann, E. M. B., Eparvier, F. G., Brain, D. A., & Seki, K.

Low electron temperatures observed at Mars by MAVEN on dayside crustal magnetic field lines 2019

Journal of Geophysical Research: Space Physics 7629-7637
DOl

10.1029/2019JA026961

Inui, S., Seki, K., Sakai, S., Brain, D. A., Hara, T., McFadden, J. P., et al. 124

Statistical study of heavy ion outflows from Mars observed in the Martian nduced magnetotail 2019

by MAVEN

Journal of Geophysical Research 5482 7?5497
DOl

10.1029/2018JA026452

Nakagawa, H., S. K. Jain, N. M. Schneider, F. Montmessin, R. V. Yelle, F. Jiang, L. Verdier, T. 47

Kuroda, N. Yoshida ,H. Fujiwara, T. Imamura, N. Terada , K. Terada, K. Seki, H. Gr [ller, and

J. 1. Deighan

A warm layer in the nightside mesosphere of Mars 2020

Geophysical Research Letters €20196L085646

DOl
10.1029/2019GL085646

200 16 86

Shotaro Sakai

Effects of intrinsic and interplanetary magnetic fields on atmospheric escape from a Mars-like planet

2023 International Conference of Deep Space Sciences

2023




Three-dimensional simulation of the Martian diffuse auroral emission in the crustal magnetic field regions

2023

2023

Study on effects of an intrinsic magnetic field on ancient Mars with a new multifluid MHD model

2023
2023
MAVEN

2023
2023

Effects of magnetic field structure on the Martian diffuse aurora based on Monte Carlo simulations and MAVEN observations

2023

2023




MAVEN  MEX ULF

2023

2023

Yuki Nakamura

Numerical prediction of the ozone depletion in the Martian atmosphere during solar energetic particle events

Japanese Geoscience Union Meeting 2023

2023

Yuki Harada

HF radar blackouts at Mars: A preliminary data-model comparison

Japanese Geoscience Union Meeting 2023

2023

M. Yan

A multifluid MHD study on three-dimensional Kelvin-Helmholtz instability at Mars

Japanese Geoscience Union Meeting 2023

2023




Shotaro Sakai

Effects of stellar spectra on atmospheric escape from a Mars-like planet orbiting inactive low-mass stars

Japanese Geoscience Union Meeting 2023

2023

Hiromu Nakagawa

Identifying atmospheric waves and solar wind impacts in the Martian thermosphere and ionosphere

Japanese Geoscience Union Meeting 2023

2023

Shotaro Sakai

Enhanced ion escape rate during IMF rotation under weak intrinsic magnetic field conditions on a Mars-like planet

Asia Oceania Geosciences Society 20th Annual Meeting

2023

Yuki Harada

Partial Absorption of Surface Echoes Observed by MARSIS During the December 2014 Solar Event at Mars: Initial Results from a
Data-model Comparison

Asia Oceania Geosciences Society 20th Annual Meeting

2023




Naoki Terada

Thermosphere-exosphere DSMC (full particle) model

International workshop on space weather and climate at Mars with a focus on Martian aurora 2023

2023

M. Yan

Kelvin-Helmholtz Instability at Mars and Venus by a Newly-developed Multifluid Model

International workshop on space weather and climate at Mars with a focus on Martian aurora 2023

2023

Ryoya Sakata

Effects of an intrinsic magnetic field on ion escape from Mars based on multispecies and multifluid MHD simulations

International workshop on space weather and climate at Mars with a focus on Martian aurora 2023

2023

Yuki Nakamura

Simulation of SEP-induced diffuse auroral emissions and photochemistry on Mars

International workshop on space weather and climate at Mars with a focus on Martian aurora 2023

2023




Ryoya Sakata

Effects of an intrinsic magnetic field on ion escape from Mars based on newly developed multifluid MHD model simulations

37th URSI General Assembly and Scientific Symposium

2023

Yuki Harada

Data-Model Comparison of SEP-Induced Radar Signal Attenuation in the Martian lonosphere: Initial Results

37th URSI General Assembly and Scientific Symposium

2023

Takuya Hara

On periodic variations of the ion density in the Martian ionosphere during the dust storm in September 2016

MUAN/MAVEN PSG Joint Meeting

2023

Wen Sun

Comprehensive comparison study of two global multi-species MHD models of Mars

MUAN/MAVEN PSG Joint Meeting

2023




Development of a photochemical model for the impacts of solar energetic particles on prebiotic chemistry on early Mars

154

2023

M. Yan

Kelvin-Helmholtz Instability at Mars by a Newly-developed Multifluid Model

154

2023

Comparison study of two global multispecies MHD models of Mars

154

2023

Effects of stellar XUV spectra on atmospheric escape from a Mars-like planet orbiting inactive low-mass stars

154

2023




Strong bulk plasma acceleration in the Martian magnetosheath under low Alfven Mach number solar wind

154

2023

MAVEN MEX ULF
2023

2023

MGS ULF
2023

2023
2023

2023




Effects of magnetic field structure on the Martian diffuse aurora based on Monte Carlo simulations and MAVEN observations

2023

2023

Yuki Nakamura

Impacts of Solar Energetic Particles on the Atmospheric Composition on Present-day Mars

American Geophysical Union Fall Meeting 2023

2023

Ryoya Sakata

Effects of an intrinsic magnetic field on ion escape from ancient Mars based on MAESTRO global MHD simulations

American Geophysical Union Fall Meeting 2023

2023

Wen Su

Comprehensive Comparison of Two Global Multi-species MHD Models of Mars

American Geophysical Union Fall Meeting 2023

2023




David A. Brain

Which star-planet combinations lead to atmospheric retention?

American Geophysical Union Fall Meeting 2023

2023

Kanako Seki

Molecular ions in the magnetospheres and their supply mechanisms: Comparison between Earth and Mars

American Geophysical Union Fall Meeting 2023

2023

Taishin Okiyama

Study of variation mechanisms of the Martian diffuse aurora based on Monte Carlo simulations and MAVEN observations

American Geophysical Union Fall Meeting 2023

2023

Takuya Hara

On the periodic variation of the ion density in the Martian dayside ionosphere during the regional dust storm

American Geophysical Union Fall Meeting 2023

2023




25

2024

DSMC

25

2024

Simulation study of carbon and nitrogen ion escape at Mars

25

2024

Effects of the XUV spectra on ion escape from a Mars-like planet orbiting inactive low-mass stars

25

2024




From MACH to RHAPS: Retention of Habitable Atmospheres in Planetary Systems

25

2024

Study of variation mechanisms of the Martian diffuse aurora based on Monte Carlo simulations and MAVEN observations

25

2024

Fuv

25

2024

25

2024




Effects of dust storms on ion density variation in the Martian ionosphere based on long-term MAVEN/STATIC observations

2022
2022
2022
2022
1IN
2022
2022

Simulations of ion escape at ancient Mars based on a new multifluid MHD model with the cubed sphere

2022

2022




Study of atmospheric ion escape from exoplanet TOI-700 d based on global multi-species MHD simulations

2022

2022

2022

2022

MAVEN and MEX Quasi-Simultaneous Multipoint Observations of Solar Wind-Driven Waves in the lonosphere of Mars

2022

2022

MAVEN/STATIC

2022

2022




Numerical prediction of changes in atmospheric chemical composition by precipitation of solar energetic particles at Mars

7th Workshop Mars Atmosphere modeling and observations

2022

Modeling of diffuse auroral emission on Mars: Contribution of MeV protons

44th COSPAR Scientific Assembly

2022

Simultaneous Remote and In-situ Observations of Irregularities in the Martian lonosphere: Origins of Diffuse Echoes on
lonograms

AOGS 18th Annual Meeting

2022

MHD : XUV

2022

2022




2022

2022

Open issues for future Mars aeronomy exploration

ISAS Planetary Exploration Workshop 2022

2022

152

2022

Effects of planetary intrinsic magnetic fields on the atmospheric ion escape from exoplanet TOI-700 d

152

2022




Multifluid MHD simulation of the effects of a dipole field on ion escape at ancient Mars

152

2022

Study of plasmasphere formation at terrestrial exoplanets around M-Dwarf stars and its detectability

152
2022
MAVEN
152
2022
MAVEN MEX ULF
152

2022




Simultaneous observations of ionospheric irregularities at Mars by Mars Express MARSIS topside sounder and MAVEN

152

2022

MAVEN/STATIC

152

2022

Effects of dust storms on ion density variation in the Martian ionosphere based on long-term MAVEN/STATIC observations

AGU Fall Meeting 2022

2022

Study of Atmospheric lon Escape from Exoplanet TOI-700 d

AGU Fall Meeting 2022

2022




Plasmasphere formation at terrestrial rocky exoplanets around M-Dwarf stars and its detectability: Possible evidence for the
intrinsic magnetic field and thick atmosphere

AGU Fall Meeting 2022

2022

MAVEN

24

2023

Study of variation mechanisms of the Martian diffuse aurora based on Monte Carlo simulations and MAVEN observations

24

2023

Effects of an intrinsic magnetic field on ion escape from Mars based on newly developed multifluid MHD model simulations

24

2023




Study of atmospheric ion escape from exoplanet TOI-700 d

24

2023

SEP

24

2023

MAVEN  MEX

ULF

24

2023

24

2023




Mars Express MAVEN

24

2023

MAVEN

24

2023

Properties of molecular ions in the ring current and their supply mechanism from the low-altitude ionosphere

VEGU 2021

2021

Effects of the magnetic field configuration in the ionosphere on solar energetic electron precipitation into the Martian
upper atmosphere observed by MAVEN

2021

2021




2021

2021

David A. Brain

Magnetic Fields, Atmospheres, and the Connection to Habitability (MACH) ? Using Team Science to determine how magnetic
fields influence habitability

2021

2021

Dependences of ion escape from Mars on the intrinsic magnetic field strength under CME-like solar conditions at 3.5 Ga

2021

2021

Study of atmospheric ion escape from exoplanet TOI-700 d

2021

2021




MAVEN MGS

2021

2021

2021

2021

lon escape mechanism from a Mars-like planet under weak intrinsic magnetic field conditions: Dependence of IMF clock angle

2021

2021

Effects of the IMF direction on atmospheric escape from a Mars-like planet under weak intrinsic magnetic field conditions

Workshop on Influence of a Global Magnetic Field on lon and Atmospheric Loss and Planetary Habitability

2021




Reconnection Jets Observed by MAVEN Around Mars: Implications for lon Escape

AOGS 18th Annual Meeting

2021
2021
2021
2021
MAVEN MMX
2021

2021




Martian explorations: Science background and open questions

ISAS Planetary Exploration Workshop 2021

2021

Oxygen ion modulation by magnetosonic waves in the upper ionosphere of Mars

150
2021
MAVEN MGS

150
2021
MAVEN Mars Express

150

2021




A new global multifluid MHD model with the cubed sphere focusing on Martian ionosphere and magnetosphere

150

2021

On plasmasphere formation around terrestrial exoplanets: Possible evidence of exoplanetary intrinsic magnetic field and
atmosphere

150

2021

Impact of the CME-like IMF rotation on ion escape mechanisms from a Mars-like planet under weak intrinsic magnetic field
conditions

AGU Fall Meeting 2021

2021

lon escape from ancient Mars during CME-like events: Dependence on the planetary intrinsic magnetic field and the solar
conditions

AGU Fall Meeting 2021

2021




Plasmasphere formation around terrestrial exoplanets: Possible evidence of the exoplanetary intrinsic magnetic field and
atmosphere

AGU Fall Meeting 2021

2021

23

2022

Enhanced ion escape rate during the CME-like IMF rotation under weak intrinsic magnetic field conditions on a Mars-like
planet

23

2022

Roles of an intrinsic magnetic field and solar conditions in ion escape at Mars and its implications for habitability

23

2022




Study of atmospheric ion escape from exoplanet TOI-700 d

23

2022

2022

Magnetosonic waves driven by proton ring distributions in the Martian magnetosphere

JpGU-AGU Joint Meeting 2020: Virtual

2020

Survey of dayside reconnection signatures at Mars with MAVEN

JpGU-AGU Joint Meeting 2020: Virtual

2020




Low electron temperatures observed at Mars by MAVEN on dayside crustal magnetic field lines

JpGU-AGU Joint Meeting 2020

2020

Seasonal variation of neutral and ion compositions in the Martian upper atmosphere observed by MAVEN/NGIMS

JpGU-AGU Joint Meeting 2020

2020

Stability of atmospheric redox states of early Mars inferred from time response of the regulation of H and O losses

JpGU-AGU Joint Meeting 2020

2020

Full PIC simulations of the surface charging on the night side of Phobos

JpGU-AGU Joint Meeting 2020

2020




Zonal wind acceleration in the Martian mesosphere during the global dust storm 2018 observed by IR heterodyne spectroscopy

JpGU-AGU Joint Meeting 2020

2020

The influence of carbon escape on the evolution of the Martian atmosphere

JpGU-AGU Joint Meeting 2020

2020

Evolution of hydrological and glaciological activities on early Mars before late Tharsis formation

JpGU-AGU Joint Meeting 2020

2020

Sensitivity of the difference of cumulus convection schemes to the precipitation distributions simulated in a Paleo Mars GCM

JpGU-AGU Joint Meeting 2020

2020




A warm layer in the nightside mesosphere of Mars

JpGU-AGU Joint Meeting 2020

2020

Study of ion loss mechanisms from ancient Mars with a focus on effects of the global intrinsic magnetic field

JpGU-AGU Joint Meeting 2020

2020

Study of Molecular lon Contribution to the Polar Plume from Mars Based on MAVEN Observations

JpGU-AGU Joint Meeting 2020

2020

Study of proton escape from Mars based on MAVEN observations

JpGU-AGU Joint Meeting 2020

2020




On possibility of visualization of Martian space environment with diffuse aurora: Relations between magnetic field structure
and solar energetic electron penetration into the upper atmosphere observed by MAVEN

JpGU-AGU Joint Meeting 2020

2020

Effects of the IMF direction on atmospheric escape from Mars under weak intrinsic magnetic field conditions

148

2020

Modeling of SEP induced auroral emission at Mars: Different behaviors of electron and proton in the presence of crustal
fields

148

2020

Seasonal variation of dayside ionospheric compositions coupled with neutral upper atmosphere on Mars

148

2020




Full PIC simulations of the surface charging on the nightside of Phobos: The effect of surface-plasma interaction

148

2020

Intense zonal wind in the Martian mesosphere during the 2018 planet-encircling dust event observed by IR heterodyne
spectroscopy

148

2020

MAVEN/IUVS observation of the Martian ozone layer during solar energetic particle events

148

2020

River simulations on early Mars in the Noachian and the Hesperian periods using the global river model, CRIS

148

2020




Day-night variation of 02/C02 in Mars lower thermosphere

148

2020

Dependence of ion escape from Mars on ancient solar XUV and solar wind conditions

148

2020

A survey of ion jets within current sheets in the vicinity of Mars with MAVEN

148

2020

148

2020




Statistical properties of solar energetic electron penetration into the Martian upper atmosphere observed by MAVEN

148

2020

Study of proton escape from Mars based on MAVEN observations

148

2020

Molecular lon Contribution to the Polar Plume from Mars and its Dependence on Solar Wind Parameters

148

2020

Reconnection jets within current sheets around Mars

2020

2020




EUV

2020
2020
EUV
2020
2020

Global survey of ion flow acceleration within current sheets in the Martian magnetosphere with MAVEN

American Geophysical Union 2020 Fall Meeting

2020

Effects of the IMF direction on atmospheric escape from Mars under weak intrinsic magnetic field conditions

American Geophysical Union Fall Meeting 2020

2020




Modeling of SEP induced auroral emission at Mars: Proton contribution to the low altitude peak and effects of crustal fields

American Geophysical Union Fall Meeting 2020

2020

Seasonal variation of dayside ionospheric compositions coupled with neutral upper atmosphere on Mars

American Geophysical Union Fall Meeting 2020

2020

The formation of 02-dominated atmosphere under high EUV flux on early Mars

American Geophysical Union Fall Meeting 2020

2020

Day-night variation of 02/C02 in Mars lower thermosphere

American Geophysical Union Fall Meeting 2020

2020




Effects of an intrinsic magnetic field on ion escape under different solar XUV and solar wind conditions

American Geophysical Union Fall Meeting 2020

2020

Statistical properties of solar energetic electron penetration into the Martian upper atmosphere observed by MAVEN: Effects
of the magnetic field structure in the ionosphere

American Geophysical Union Fall Meeting 2020

2020

Molecular lon Contribution to the Polar Plume from Mars: Effects of Solar Wind Parameters and Crustal Magnetic Fields

American Geophysical Union Fall Meeting 2020

2020

Effects of an intrinsic magnetic field on atmospheric escape from a Mars-like planet

22

2021




Modeling of SEP induced auroral emission at Mars: Contribution of precipitating protons and effects of crustal fields

22

2021

Seasonal and dust related variations of dayside ionospheric compositions coupled with neutral upper atmosphere on Mars

22

2021

Intense Zonal Wind in the Martian Mesosphere during the 2018 Planet-Encircling Dust Event Observed by Ground-based IR
Heterodyne Spectroscopy

22

2021

EUV

22

2021




MAVEN/IUVS observations of the Martian ozone layer during solar energetic particle events

22

2021

Nightside wave perturbations in the Martian thermosphere

22

2021

Effects of solar XUV and solar wind conditions on ion escape from ancient Mars

22

2021

Study of formation mechanisms of the molecular ion polar plume and its contribution to the ion escape from Mars

22

2021




Seasonal variations of N2/C02 at 140 km altitude derived from MAVEN/IUVS

European Geosciences Union General Assembly 2019

2019

(JpGU)2019

2019

Effects of the IMF direction on atmospheric escape under a weak intrinsic magnetic field at Mars

(JpGU)2019

2019

Effects of the intrinsic magnetic field on the ion loss from ancient Mars

(JpGU)2019

2019




Study of ion composition in the polar plume from Mars based on MAVEN observations

(JpGU)2019

2019

(JpGU)2019

2019

Global characterization of wave perturbations in the middle atmosphere on Mars

(JpGU)2019

2019

Water cycle and its evolution: Hihg-speed H20 transport to upper atmosphere on Mars

(JpGU)2019

2019




Seasonal variations of N2/C02 at 140 km altitude derived from MAVEN/IUVS

(JpGU)2019
2019
MAVEN

2019
2019

2019
2019

DSHC
2019

2019




DSMC simulation of slow hydrodynamic escape from Earth-like exoplanets

Planet2/RESCEU Symposium 2019, From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019

Effects of a weak intrinsic magnetic field on atmospheric escape from Mars

Planet2/RESCEU Symposium 2019 From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019

Atmospheric escape from Mars and its relation to habitability

Planet2/RESCEU Symposium 2019 From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019

Effects of an intrinsic magnetic field on the ion loss from ancient Mar

Planet2/RESCEU Symposium 2019 From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019




Composition of the ion escape from Mars: Polar plume observations by MAVEN

Planet2/RESCEU Symposium 2019 From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019

Study of proton escape from Mars based on MAVEN observations

Planet2/RESCEU Symposium 2019 From Protoplanetary Disks through Planetary System Architecture to Planetary Atmospheres and
Habitability

2019

Effects of the intrinsic magnetic field on the ion loss from Mars at 3.5 Ga and 4.5 Ga

146

2019

Study of ion composition in the polar plume from Mars based on MAVEN observations

146

2019




Study of proton escape from Mars based on MAVEN observations

146

2019

Unexpected warmlayer in the nightside mesosphere of Mars

146

2019

Effects of the IMF direction on ion escape mechanism under a weak intrinsic magnetic field condition at Mars

146

2019

On contribution of minor ion species to the ring current of Earth"s magnetosphere: Arase (ERG) satellite observations

146

2019




2018

146

2019

Atmospheric composition in the Martian ionosphere/thermosphere observed by NGIMS and IUVS on MAVEN

146

2019

Roles of interaction between the ULF waves and energetic particles in acceleration of relativistic electrons in the Earth’ s
inner magnetosphere

3rd Asia-Pacific Conference on Plasma Physics

2019

Effects of the IMF direction on atmospheric escape from a Mars-like planet under a weak intrinsic magnetic field

American Geophysical Union Fall Meeting

2019




A Coupled Atmosphere?Hydrosphere Global Climate Model of Early Mars: Reproduction of the “"Cool and Wet" Scenario and the
Formation of Water Channels

American Geophysical Union 2019 Fall Meeting

2019

Effects of the intrinsic magnetic field on the ion loss from ancient Mars based on multi-species MHD simulations

American Geophysical Union Fall Meeting

2019

Introduction of the space physics and heliophysics education at the University of Tokyo

American Geophysical Union Fall Meeting

2019

A warm layer in the summer night side mesosphere of Mars

American Geophysical Union Fall Meeting

2019




Zonal wind acceleration and atmospheric heating in the Martian mesospehre during the global dust storm 2018 by ground-based
IR heterodyne observation and MAVEN/IUVS

American Geophysical Union Fall Meeting

2019

Seasonal variations of N2/C02 at 140 km altitude derived from MAVEN/IUVS

American Geophysical Union Fall Meeting

2019

Effects of a weak planetary intrinsic magnetic field on the ion loss from ancient Mars

144

2018

Statistical study of heavy ion outflows observed in the Martian induced magnetotail by MAVEN

American Geophysical Union 2018 Fall Meeting

2018




Generation mechanisms of Martian diffuse aurora and possible visualization of the space environment around Mars

Symposium on Planetary Sciences 2019

2019

Study of Heavy lon Outflows from Mars through the Induced Magnetotail Based on MAVEN Observations

American Geophysical Union 2018 Fall Meeting

2019

Escape and evolution of the Martian atmosphere: Influence of carbon escape

Symposium on Planetary Science 2019

2019

Escape and evolution of the Martian atmosphere: Influence of water and carbon escapes

The 1st International Workshop for Aquaplanetology

2019




Water cycle on Mars revealed by space-born and ground-based observations

Symposium on Planetary Sciences

2018

Mars mesospheric zonal wind at global dust storm 2018

Society of Geomagnetism and Earth, Planetary and Space Sciences

2018

MAVEN

144  SGEPSS

2018

2020

280




(Terada Naoki)

(70470060) (11301)
(Harada Yuki)
(90823386) (14301)

(Jakosky Bruce)

(Luhmann Janet)

(Brain David)

(Hara Takuya)

(Inui Shogo)




(Sakakura Kotaro)

(Kurosu Akira)

(Nakamura Yuki)

(Okiyama Taishin)

International workshop on space weather and climate at
Martian aurora 2023

Mars with a focus on

2023

2023

LASP(




