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The solar wind hardly influences the plasma convection in the Jovian inner magnetospB@Rry ), because the corotation
of magnetospheric plasma dominates the convection there. However, Hisaki satellite observed that the brightness intensity ai
distribution of the lo plasma torus (IPT) located in the vicinity of 10’s orbit (J§Rhanged asymmetrically between the dawn and
the dusk sides. Furthermore, it was confirmed that this asymmetric change coincided with a rapid increase in the solar wind dy
namic pressure. This asymmetric change can be explained by the existence of a dawn-to-dusk electric field of "4-9 mV/m aroun
lo’s orbit [Murakami et al., 2016]. The dawn-to-dusk electric field shifts the position of IPT toward dawn side by "0,A-U8R
plasma in the IPT is heated adiabatically at dusk and cooled at dawn, which makes the dawn-dusk brightness asymmetry. Tl
following processes have been suggested as a possible cause of the dawn-to-dusk electric field. First, the Jovian magnetosph
is compressed by the increase of solar wind dynamic pressure. Then, the magnetosphere-ionosphere coupling current syst
is modified, and the field-aligned current (FAC) at the high-latitude ionosphere increases. As a result, the ionospheric electri
field increases and penetrates to low-latitude regions. It is mapped to the equatorial plane of the inner magnetosphere along t
magnetic field line, and the dawn-to-dusk electric field is created around lo’s orbit.

We have constructed a 2-D ionospheric potential solver in order to demonstrate this scenario quantitatively. We use a time
averaged intensity of the total FAC obtained from Galileo observations [Khurana, 2001] and adopt a Gaussian function for its
horizontal distribution in a similar way to the Earth’s ionospheric model. Also, we model the ionospheric conductivities from
collision frequencies, cyclotron frequencies and density distribution in the upper atmosphere. We deduce the collision frequen
cies from ion-H and electron-H collisions [Tao, 2009]. The intensity of the dawn-to-dusk electric field at lo’s orbit depends
on the global distribution of the ionospheric conductivities, because l0’s orbit connects to the ionosphere at a lower latitude
region than the FAC and aurora regions. The limited area of the ionosphere was observed by Galileo and Voyager, therefore w
use a Jovian thermosphere-ionosphere-magnetosphere coupling model [Tao et al., 2014] to obtain the global distributions of t
ionospheric density. The model considers ionization caused by the solar extreme ultraviolet and aurora electrons precipitation
the downward FAC region to estimate the global conductivity distribution. We use the magnetic field model of Ray et al. [2014]
when we map the ionospheric potential to the magnetospheric equatorial plane. This model considers the local time variation c
the footprint. This variation is of importance in connecting IPT and ionospheric potential distribution, because the ionospheric
potential distributes asymmetrically between the dawn and the dusk sides.

We calculate the ionospheric electric potential distribution and the magnetospheric dawn-to-dusk electric field with the afore-
mentioned FAC and conductivity distributions, assuming that the plasma in the IPT drifts along the equipotential lines. The
calculated dawn-to-dusk electric field was an order of magnitude larger than that expected from the Hisaki observations. W
consider that this difference would be caused by the uncertainties in the ionospheric conductivities and electron density (cf. Ma
jeed et al. [1999]). Then, we investigated the distribution of the ionospheric electron density that accounts for the dawn-to-dusl
electric field intensity expected from Hisaki. We will discuss the influence of these uncertainties on the conductivities and the
dawn-to-dusk electric field.

AR NG PRI 30R, ICE 2 £ T I XA HEHRA 2 Xhdd 2 5 T, T OFHEHD 7S X I iZRBRE D
WEDKRTICNWETEEZTD—RNTH S, LH Ukah, O ZEHEBHOMGEEINR R EXCEEDIC X > T,
AAHE (K 6Ry) DEFHCHIET B A A 7T A< b—F ZAFEOREE & A sAf] « S TIERFRICEZE L, TDZE
ARG R DD 2ER ML > TN 5 T EDER I NIz, T DIENFREZENI A A HUELFEIC4-9[mV/m] DFHA
BEGHIODBETHELS B ERBEE SNTWS [Murakami et al., 2016] Si1Y ELHAH S ETAA T IAIR M—F X
MEAMNCT0.1-0.3R, 7 b L. b—F ZANTT AW I THBINEZ . THRICHIEVG I Z2) %, ZORER, 7475
A =T ADFEAEOAY IERNHETNE LS L END, TT T, H\YEGORFEE U TUTOKGEZE T 0t



ADVRBENTV S, T AKEEOEHEHKICEK > TREMSENEMHE NS, Thic XD E- BB ERRD
SN, SRS EREANTRA T I BT AT 5, ZOR. IRHTREIRIC X > TR S N % BEEEY
MR U, RSN CIERREAT S, TNDHIHRZ N L TN EISEmICRE SN T & T, ZOHIBICHL
B9 51 AWELEICE THYBLEMERESNS, L0 DTH%,

Bald, COVFIAZRBIEETVICE > CERMET % 720, #@EELIETT7R 57z 2 ZOTDOAKEBEEE R T > > %
IV IVN—T2 B3 LTz IRREIRETR EIC 13 GalileoPRE /% £1C X 2 RER-E & N7z BIIAS R [Khurana, 20011z W,
Z OIKEIT AR IS HIER DO FBEEE T 7V TR SN TO R A7 A EH Wz, £z, BB OBESXUEEE S MAIEK
B E I B B ME R OEZE I YA 70 b1 Y ERE R K OEREO M Bt B U, 2RI
F 2 -Hy EZE L ET-Hy H282% 8 LTz [Tao, 2009] 1 A#HUER ., I/ IRREROM AT A — 10 I3 K O
JEDOERE LA T B DT, ZOWEE FIThH 5 4 858500 70 X B EEE B SRS L O R BRI R ZE M I K & < k7
T %, GalileoffERE> VoyagerfRE&IC X 2 S B BTN BN RE SN TV 7z, AWFZE T Tao et al. [2014]
DA N E - - SE T V2 O TR - BEEE O 2RI - IRE R 527, TOETIVIE, A—n
FETDREARINES IEAEZ2ERE L TH O G IARER O AT T H % MK O EXUREE 7z & D ERNIC
KDZDEWAEETH S, £z, BEEEART > v VORI EREmZICIE Ray et al. [2014DEEIERIE € 7 )L 72
W, 6RyINET B A AT TAR M= ZADT v v ) MRz, TOETIVIZWSE 7 v 7)Y hoa—h)b
2 A LEEHZ IR L TW5, BEHEART > 2 v )VIEEY TIERFRIC T 5728, 0—)V 2 A LEBZ %S 52 &
X, A4 TIA =T R EHERT 22 ¥ VA HOMHIICENTH %,

RIS E TS IR IRRER R - BREEE O MR VT, S EBEREONEAF TIAR N—FADT T
MEZEEH U, 72720, AT AR MN—FAND T T ARIEERT Vv IVRICI>TRY 735 L L, K
ONTEYBERE X, O EEN SR TN MR —X— IHEERE Ao, TOXEIF. BHEESUR
HEQLETREOHEREICLSZEDEEZ B5NS (cf. Majeed et al. [1999) T T, S¥2 Tk, K72y v LV
N—=ZZHWT, OE ZHEFUDE L 72 BaE 23 L 5 2 E5HEOBErHE mzE8ldsL eElc, Th
B OAED BLRAGE R & B G X % 8% 3l U725 RIS OV THlRE T %,



