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Magnetic field draping and plasma hole in the Venus ionosphere
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Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency
(Received December 19, 2003)

We investigated the magnetic field draping in the Venus ionosphere from the data
obtained by Pioneer Venus Orbiter (PVO). The magnetic fields are originated in the inter-
planetary magnetic fields (IMF) and pass through the Venus bow shock and magnetosheath.
From our analyses, we found that the draping magnetic field directions are horizontal in the
dayside and vertical in the longitudes of 150—200 degrees. The ionospheric plasma flow
from dayside to nightside generates this longitudinal asymmetry.

Pioneer Venus Orbiter has observed plasma density depletion “hole” with a strong
magnetic field in the nightside Venus ionosphere. Two types of electron temperature
distributions in the hole were also observed; one is lower than the surrounding ionospheric
electron temperature and the other is higher than that temperature. The heating mechanism
of electron for the different types of hole has not yet been discussed in detail. We suggest
that the different types of electron temperature is caused by configuration of draping
magnetic filed in the ionosphere. The magnetic field line in the hole with high electron
temperature connects to the outside magnetic field line of the ionosphere, but the field line
in the hole with low electron temperature is looped around the ionosphere. The looped
magnetic field disturbs the ionosphere heating by the solar wind plasma.
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SRIREBAOBE L2 > ChWwWI bdf A=TF T4 —F 2 - A~ 55— (PVO) &
BN X V> 572 (Russell et al., 1980 ; Phillips and Russell, 1987). HiEK T3 K& &
ERABOMEERIZ LY, MABRE CRBR L BAEE CERIE - AX—0R) L) &4T
9%, BEMEDLWER CIIEBRERE - KA EBEMEEEMA%24T) (Russell and Vaisberg,
1983 ; Cravens et al., 1997).

IR CEET 2 KB 77 X< REMZEES IMF) % - TEE~KEFT 5, &84
ETKBBROEEIRE &% 400 km/s, 777 XEEIRX 10—15cm BETH 5. KERICHEL
T 5 IMF OEEITTFH 1InT BETH ), Kiphmsr» LFEENTE & £ 40 BEMWv-72J71mic
BGHE T b, KEGEEIRAIICB W IRBEA 77 X<REL 1.5X10°K Ok, JFiK, T
TRV, BABTEBOBOD~= v~ #3 6.6, 6.1, 4.7FE T%H 5 (Phillips et al., 1986).

KEBBIC & > CTERIIBEEWTH b720I2, X7 a3y 7PEREOKEEMICEREI NG, ~
Ty 7 TMBAINZKBRIZEEZTN A Ly iciinsg., Kpa e REET 5 IMF §
SEEZMN BB 2D, FvATHEVGSEORBICERI NS, $EEREOESRERIIX
ENDTF VA 7HGZEHBACEERNICAYVADZ LB TEY, SEEHBNECHAEL >
72 IMF i3B5%) T 2R T 5. AN Tz, KBR 79 X2kt 4 EBHEN
WHERATLZZEXTELW, HHOBBIIZDOF LA T L IMFIic L > TERENS. £h
LN—IZT = 4 7HSERE L BET 5 (McComas, 1987).

BB R I3 K REE & BEEE S XeEHho N & 5 ME Ik & 115 (Elphic et al., 1981;
Fig. 1), HEHEE R H SR IL K BEEA MERV35E 0 —F & < (Fig. la), KEBEBELE %5
otz i DKL % 5 (Fig. 1b,¢). L2 LBIEI BWIEAIE, 77 X<l iZT Tldz s &
N d, ZOREMMAEL -2 IMF (BE/N) 7) 2 & ) BHUERBE KT BLENns

(Russell et al, 1983b) »T, ZOMBLRKEREE2 X2 52 L2555 (Elphic et al,
1980). /N7 3 v 7 L BEBRER O > — AR TR 77 X2 HidE o TREG RS 3 B
ZFHHRBOBATLE) THAH) E#FZ L1b (Marubashi et al., 1985), K5 EENTE AW
Ha BRI ELE N T, KBELHEE %> Tviv» (Luhmann and Cravens, 1991).
BB INE LR —NOBEER (77 7 Aa—7) & L CEEBEMNICEAL T < (Russell
and Elphic, 1979). L7 L, BEEE~EAL BB BHENTIDL T FL A7 LTS
HAICBEI N T, BRI ARBONTA S 5 (Miller and Knudsen, 1987), E#EH
7T X2 DEB T EHEENORG Mo OFEE 252 552 5050, 4F THMICERS
nTwic\,

KIGHE L BREBOMEEMICLNEI 2 EEZLNTWABRRIITTICW L DrBESINLTWY
% (Luhmann, 1986), Z)—2I2h— L EMHIN BB H 5. K— /U3 77 =B R
BT LHRT, #Z TOBEHHEL, BENOFMIZHMEICN L CEETH 5 (Braceet al., 1980 ;
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Fig. 1. Measured magnetic field strength and electron density in the ionosphere.
The ionopasue altitude decreases as solar wind dynamic pressure increases.
Small scale magnetic fields (flux rope) were observed in the case of low solar
wind dynamic pressure. Large scale magnetic fields were observed in the
case of high solar wind dynamic pressure {modified from [Elphic et al., 1981]).

Brace et al, 1982). H®—NWEBIC &R RE DR EFHEH IS L T 3 HEM b » % (Luhmann
and Russell, 1992) 7%, HIEREEA 735K L&, X2 — VREFE WL OBFREITFET 5
ZEi3EL v, IMF o A~ AN TREAIZ LGB —KT 52 25, Kh—LAD
F3 IMF IR Th 5 &2 5N Tv 5 (Marubashi et al., 1985), w— WV CEEEI N2 ETFE
BEIdE A LIERWAH°H % (Brace et al., 1982). Z M Aik— R E o & 5 L BIfRIc
HLPEAIN TV, BEOERE DT 7 X2 L h— VN TOBKERIZITOVNH-T D

Zrhb, R—UIEBLZBER TH L LEZ LN T3 (Brace et al,, 1982). x—AATHTF X
COBERR SN T v, ERFEIEET 2 WIS 1T 5 (Hartle et al., 1990).,

EFBRELXRRNICHBEELHMIEL LT D2ETANEL LN TS, FL AT LK
BB LT AR T X2 BHEY LHEE S (Brace et al, 1980), ML T
FEEICL > TV AIBARIH > T7 I X2 PREXED ZWVREEICBE LAERETLZ LT
Z X2 & MiE S¢S (Grebowsky et al,, 1983), IR E FATLEBHIc L) 77 X3 FHEH
j28% T 5 (Grebowskyetal, 1983), % &ETHb., LA L LU OREMN L ETNMIEITEER
N\,

B 75 X~ DIRESHIIET &4 4 > DR LME - H BRI L VT 5, B
EHEETOZZHFEIEEUVICL 2 EBBIC LIV ELZRETTH ), BHEETSHEAR
EDHERICEVHHEING, A4V IZEHEOETICL > TINAI N, FHERALNERIZLY
HBRENG, —7, BONLZLLWEHOBRIZEM S L OBRE » EHEFE THORBERIC &
BMBATH 2 EHEZ LN T2, BHERTOMIKBENENT 7 X2 TililzENTWENDT,
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TN BB R A U CERERE 2 AT 5, R EHERE TIL S 300 km LU TIRERI» 5
BRE, TNUENEE CIXBHEBRE D 5 OB EETH S (Hoegy et al,, 1980). BEF N
BREI BB B AN BT 5 0T, Hoegy et al. (1980) D#E I3 7% B EEE O E X 2 BB D
MEEZRLTWDLEEZDLZELTES,

R—NFEBICBL T, ZFRRIEE{ER > T D, FIoh— LV THRAUZI NI ETFEESMICE
LT R — BRI 2 b2 BEELFTRTH2ICL20bb T3 A BRI LTI N TN,
ZHIZEBBETO PV A TRBEOTERIFHL (D> T nwZ L LEELTEY), Furvd 7k
HGOHKEZHTHBL T BED D 5.

II. EBHEF LA TS

BHERE T F v A TBEBNOER %

“ Orb§t|58'0 . . . .

2o, 19784 12 kE 3

NASAI<5 0315 L bkl ] T
A& #E Pioneer Venus Orbiter o b ]
(PVO) 7 — 2% # W CEMEE T @ \ 3
DT ERGOM S 2, B S F ]
Mric A v 72 8 8B R 13 orbit 1 " 1ooo ] 3
(1978/12/5) —600 (1980/6/28) T gt [
b WHLLT-s BTEE g P N \\\\J/Mff _
BFEECAVHROT— %), B © | 5
ASMBOT—2), KBEOET @ b s mr  wa o wr hE
W, BTEE, B, S (1M @ 88 W8 %5 %7 1) )

Mo 7T—2) Tthd, T—Fn—
. . _ Fig. 2. Inclination of magnetic field, electron number
#1 (orbit 580) % Fig. 2 \oRd. b density N. and electron temperature 7. observed by

LRGSR, BEFEE (cm™), & Pioneer Venus Orbiter (PVO). Magnetic fields were
horizontal in the ionosphere.

FREK ¥ RLTW2, BETYEE

2710° (em ™) BRELL Ld 280 EBE TH 5. WHEN CRBIRIIHIE L ITITKFICL - T

BY, SEEHEICH S EELEICFLATLTRRI LD SR E,

SR EHRS 2 F 2 o CEBEE CRI X ARSI KB AEIEORYE, H 5z KBE
ERBBOMAERICIVERL22LDTH Y, KEBRORBICHE BELZTE, ~7iay
7 LEMBREANORO L —AFIR T, MIREIFLATLTwaZ Ly ErHLNEY

(McComas et al.,, 1986), 20 F L A 7RIS EMBENLBAL TE T3 %52 5n 5, Phil
lips et al., (1987)ic & O A EMERE TR S N 2B OWMED IMF O L 3§ 2 2 & 135
POHLTWEY, FHLVEIRDOBRZ TEFARLN T,

Wi, XEE KBS, Y eSS, 2 AREICEELSME T2, IMF 5 BEEE
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ZFvA47LTw3 &, IMF-Y
B OB & - T PV A 7THSG
nmEEHHIch 5 (Fig.3), 22
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Fig. 3. IMF dependence of magnetic field line in the Venus

Z2Y, IMF-YBRSH»&Th-> ionosphere. X axis is sunward, Y axis is in the
PEA, BRENTORSE X B opposite direction to the orbital motion and Z axis is
- - north.

VY RGnFTE RER /2,

Z9F5Z&T, IMFomEIcL s, MEAFEC FLA 7L EBIROERERANL Z &25T
&5,

B EIIZ 100 km A2 &5 250 km X470, EHFFICIIRBETHE 0EL L, 20 ERGIN 0
B &, IMF-Y B afis L T & 282 7 BMEBRES 2 £ OBE R & S THRIBILL, £
NZENDRGF Z LI FH R - 72,

_ 2(Bui/Bx)
Bi="Tg— M
_ 2(Byi/Bx)
B=T—F— @)
_ 2(Bu/Bx)
Bu=+ B+ Bzz/i+ B% {4)

I ZTCBzy By, B:3FNFURENX, Y, ZRT, B: \3REEBRE, NiZT—s s L
7z,

KEEEEIC L D BEBENTO FL A TRIBOERIIEIT 2 &2 5T\ 5 (Marubashi
et al., 1987) DT, FEHEZWABRICKBEBEIC L » TRS L2, WAL RERABETH 5
5.0X10°N/m?* LI En b 2 EEE, FhRBEHOLOFEEBNIEL L1,

FREFHL (—0.4 Rv<Z<0.4 Rv, Rv ! &£B38]) niE57 % Fig. 4, Fig. 5 iR $. PVO »%&
BHEETH L 2DIEBENT—F I FEEL &\, KBREIEHITEVEA (Fig. 4) 13, BH%
DI = (3 EEEE 1000 km BUF 0B THIE & 1ZIZKTFIC % - T b, Las L, BES 150—200 4
ETHIBOBENEL L, MEEKEL > EAKRIIEEICECMELZMC LI IR S, KB
BENEDEVEE (Fig. 5) 13, BVYBE L VRO FEEREL 30 RABENOERE L T 5,

BAHE(Z< —0.4 Ry, 0.4 Rv<Z) BE)E TORESIG OB % # Fig. 6 12R¢. &EH 1000 km LA
TOARGIERT Tl Fig. 4 % Fig. 5 LR U { BB F RIZHE IS L COKETH D, BRI
R LT B BATHRRE 150—200 DRI B SN 5, Lo L, BE 1000 km LU Tl A7 i
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PUOR L T 2EFRCE D CIcDEIC A LEBEICH L )12, BREES 180 BEfhE Tidid
ITEEZMC. Zb % Fig 7IERAICR L 72, 2 KRG EREED MR Rb s,
BAHLEEE CL BB D7 7 AV HOMBIIRE N L ERLTW5, FETHEREDEN
7w, FRER T L FBROMERICH 5 L 0 EHERE N5, BEEDORE L IZIZRBORR TH -
7.

Y77 T T ]
2000 fe—1-—3i .
"5‘1500 . ]
N .
1000 [ 7 \ ]
2 | y e
oped i
- A TN N\ TS
2 500 { .
" \—)ﬁ—)-)‘ - *—)*"—W\
| T T'f/‘.'.\.’f‘f’?~# .
°75 100 200 300
Longitude

Fig. 4. Distribution of averaged magnetic field vectors normalized by total
intensity at each observation near the equator in the case of high dynamic
pressure.
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Fig. 5. Distribution of magnetic field vectors near the equator in the case of
low dynamic pressure.
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Fig. 6. Distribution of magnetic field vectors near the pole in the case of high
dynamic pressure.
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Fig. 7. Draping magnetic field line model.
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R— AN THREZ N BETEEDHHIL, BTHEEIENE L5 R PO TETFRENE
e DA L& I B3A D H B(Brace et al., 1982). Fig. 8 i3 — LAYEH] & 2172 orbit 530 M
Yok, BTFEE, BFRE?

orbit 530
P AN S - S R - Y VY LI QR SRS
940:56:%&”?“(‘/36%‘& é -sg ........................................................
LBERLTHDL, 9121 DKR— L A ' ' S 3
LCHEFRER EALTOEY ] :
DiIxL, 9:400F—NTidiE 2
2 1000 F 3
BErLEALTWEZ 905,
_ 100
ETEENDENC L 2R EHFAX } } f f f T
‘[ J
pr, BFRENECA—AE, ° :
B MR A CEIR X 1, & 5000 [ .
BRI & 3 30T 12 3 L 50 B o b . , . ,
. . ur 9:15 9:21 2:27 9:93 9:41 9:48
REED 5 KFIECHAD S\, g B un & & i £
LAT e 61.5 3.9 8.9 -28.8 -50.7

BEFREIEWR—ILTIE, SE

BB BAEL, BAOEom & Fig. 8. Inclination of magnetic field line (top), electron

- . number density (middle), electron temperature (bot-
T LR BT S 210 tom) observed by PVO. Two holes were observed at

WTWg, 72770, HEREERICU 9:27 and 9:40.
W CROP» R — B L T
BTN N L ORIz IR -,

IOENEFRHLPICT DI BHE 77 XA-BELHEL 2. B ECN L TEET
HY, THEHEES TOL>TwbEEL, BEBRE,ILBT T 72525272 f—1
THBRHU S5 10nT LI EDREENE I 2B ALE, BRI 72 Fmic L Eb oD
T, BF LA A VICDWTLUTIRRT 1 RIEOBILEFER L H\ 5,

Z Nk L —a—i< oL )= 0oL 3 (T, — T~ 2% 34 (T, ~ Ty) (5)

2 aT; i aT: — __ _PiVie o - PiVin o

Nk SL-2 (Kl L )— Vie 3 Tom T) = S ¥n—34y( T,— T) (6)
2

uﬂ:5452%§ ()

Ver=145X 10" Nu(1—1.35X 10~ T%) T, (8)

Veo=8.9% 10~ No(1+5.7X 10~ T,) T, (9)

Veco,=3.68 X 1078 Nco, (1 +4.1 X 1011|4500 — T[>%) 10
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vorn=6.61X10"" Ny T:*(1—0.047log 10 T:)* {1
Vo+0=3.67 X 107" No T>"*(1—0.063log10 77)* 12
Vo+co.=8.95 X 10" N, 13

Tr=(Ti+ T»)/2 149

72720, Ne l3BFEEE (cm™2), N idA AV EEE (cm™), kb 3R y2rEf, T 38 TR
EEK), T.34+ REK), TridbERRREK), K idEFREEE(eVem 'K is™), K
134 > BIREE (eVemK-lsec™?), m; 134 4> DEE(Z), ma 3P HRKRNEE(g), 0128
FOEE (gem™), 0 (24 AV EETH 5. vedd B TAOR T LIS 2 HRBEE (D T, 2
Fe, i, n3ENENETF, 14>, FEREREERL T 5, (28, sidBOBAFENEREE L
2. A F VNS O DA TH L & LIz, BEFEESE 727 74 )1, orbit 530 outbound T
BHE N ETEEL2H72(Fig. 9). v— AP BRAUE NI oW T R—AANDEED L
Tl BIRELAAVEEISFLWETEPEEULHV 5, PHEXSMRKIL O, CO,,
H &Lz PERREBEE7TT7 7413, EE 150—250 km i\ TiZ Venus International Refer-
ence Atmosphere €7/ (Keating, et al.,, 1985) ZFIH L, #NLILOBEEICDOWTL, BKEFE
Brosg Y Sio HEEL 72 (Fig. 9), MHEARDBE—ETHL E L7, THERE 100km &L, 22
TIRETEE, A48, PHARQEET T 127K & Lz, EEBER% 2000 kmice ), 414>
BEZEHHEER L, BFEEICE, —EBO#T7 Ty 7 2% AN SERM 50 km TEHEL 7.

R—NOFTCRETEEZRAROBHBEI NES Lo T3, BE7a 77403 E( 5
PoTWiv, 22T, dh—NVEABEOBHBENETEE 70 77 A Vi —EDEETRIEE5
ZETHR=NHNDEBEFEE a7 AN0nE LT,

Fig. 10 ICEHIC k-2 L ENBFRELTY. AHEL EFRELFHEICHCZETRENE
BILIORLT, BTHEMES 22 2>NEFREN G L5, A XY BEFLOHERICL -
THDAIZRNKE—RTHREIT )., F—NHANT T XvEERBEALDIZEFEDIRINT—THIT
BEAERILEWEDAF i

2000 rrwr—rr
S Y, PHRREEURE I
2% b, ZOREIRR—APEW 1500 L i
SR CAMS NG AT BES)  F ]
7 DK, HEME TR A A ;;; 1000 | ]
VIRERIFECE, ETRE: ‘g‘ i ]
FREEDEEIZZ 5 (Miller et 500 k- ]
al, 1980). KT & EHF : '
i T B T
B2 L)@ A F RESHERE Density(1/cm3)
NTVwdEEZ2bNTW3 Fig. 9.dAétitude profile of electron density (Ne), H, CO,

an .

(Bouger and Cravens, 1984), #
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DIEDEATER D H 2 R — VN TRBESWGIT SN Z XiC & » T F VIREXKL 4o 2 W HeH:
BHD, R—NVHNTBRREINAFVBREFRABN7 I X< & NEWEWI#HEDSH 5 (Luh-
mann et al., 1982). BFHFEIZEE 200 km T3 10em™ RBE L h Wi, 4 4 ViBEIEE
BRENDEELVES CLBETFEEL2THICARTEZLIZTE LY, Z0LHETERE 0
TP A NI TEERDBE L EERADPLNET T v 7 ADNT 2L > THhE D, A4 0%
PHEARREDBHRICL ZHHIZIZ LA LD, Lied»T, BFREZRPDSEHE, B
PARIEL - ) DET Ty 7 AHHERZ 52 L TEFRERRAL L) EE7T 077 A Veko T2 F
FHMT 5, 2F0, BEVFRILL T LTLEHBERA*BLTEIONB T Iy 7R
BR—NEZDFLT—ETHL, "— VPO TEFREFSCHBE%HHHETES, L LE
TFEEFERNESRED L 5 1SR TR iR e k2 ook, BEFREZABNE
BRI VBESTE2ZLIBEEL Y, EDRHET 7 v 7R ZDIDFBIL T Tk 6%,
KRICETFHEE® 50%S L7258t R L 2 EFRENRMBER 2R ¥ (Fig. 11). EFRER
HELBO T, L 0 WBRETERRBISET 2, —HA F REREEREBICET 51213 1000
MUEDORE2ET 2, BROCITPEAREE IZBRALICZ 2. SEMECIT ) » SR
ZTO DTHVWEETIIEEREBICGET 2103 EIKRE» P> 5, A4 4 iRESEKEL D
Bl -7 LCHOBETEREICRITILEAGEEL25E 2 TW W L0905,

2000 —T T T 5 =
i — %10 /f / ;o
| - X(.8 / ¢ / /' 'l'
l —-=X 0.6 / ,l /! Il' ’ll
— 1500 k ——-Xx04 / 1 ; A
T e A A
) o Sl s
— .I / / 'l/ ';'
9 [ A
S 1000 1 !/ / /o -
"I:I‘ " // /" 'l'
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Fig. 10, Altitude profile of calculated electron temperature.
Electron temperature 7. increases as electron number den-
sity decreases. Ion temperature 7: becomes almost the
same as neutral temperature Th.
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Fig. 11. Calculated electron temperature 7. and ion temperature

T:.. T. reaches steady state in about 10 seconds, but 7%
requires more than 1000 seconds.

v, &

B

BT — Z B & UCBEERIL, LR 6EZbNTERRBAIR VA TETFLER LT
WBHBIZ EHRRLTWES,

KRG RATERK & fHT 585 0 BEMHRIZE] - 20 - AR EFEICHENL 5 KBERN72HIC F
VA7 UHIE & KIS . BRI 150~200 BEAHE CEBBOMKIT L Tw 5. ZofkR
(2, LIEIA> 52 5T % %7 )1 (Marubashi et al., 1985) & 121F—3¢4 5 (Fig. 4, Fig.6). X
W BEIE AL IBE T RO RE» B L1 (Fig.5). 72770, BASOFHEEISLEL T
D, KBABEIRAHEL) LEEDI—EL Tk, BIESMECEHAICD FL A 7TEEEHTF
¥ % Z &1 Marubashi et al. (1985) D€ 7V & (2 B 7% 4. Marubashi € 7 /Ui EBEBICR 5
FFVATERLNELTC—RTDT T XPHRIBETHD L2 TWD, KEREIE W
BRI —ATOT T X2Fnwm e VERP A E CRETE 3, BNkt > CEHELKE
WP FVvA 7L, FvA 7 L5 BHEENPAAS T, KERBESFCBSEZIN
OB EiEILT, HBREMBRAEGZZY » 7L T O TEEBENIC PV 4 7RIS 2 1E
DHTZEIETER, Lrl, Br 0B THL N ERIIKEESEECEETY FLA
THSENHET DI EERLTWS, DF), P —ATH7T XS HEIE 2 i Fu
A7E3RLBRAH B L ERL T B,

BHBICIRBRM 77 X2 Miird b, 2077 X ifificid K 2 LB B
FBR—r—0—F 3 g v OBBTH B EEZ 5T 5 (Miller and Knudsen, 1987, Fig.
12). MBOWCRAZHFT FIZ TN TEY, KBREM 150 EHED 5 ELFIKIEBIC 7 2. ELFCRE
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SUN

£z Eastward Flow
EIWestward Flow

Median 5 km/s

Ionopause

1000 km |

Fig. 12. Average O* velocity field in the ionosphere. The dashed radial lines
represent the points where the velocities become chaotic. Asymmetricity at
low altitude may be caused by a neutral atmospheric super rotation (modified
from Miller and Knudsen, 1987).

127 ) B BB, BENBATKTES b BEICELT B E —BKT 5. ZOBFIER—L2E
BENBBAE—BL T3 (lilkizs, 2000). ABABIELME A T BEITRO 0L HE
ERFIC A ) 160 BEMECIGET 3 & v 5 BRI, BHBENTO7 T XeRIBIR FL 1 7
BIZHS L TWa 2 E2RBL TWw5,

MU A 7B R— L CBASNZETERE:L WO BAY LE L Ta L, BETEEIEN F—
ViE, 1) BRISBEENE, 2) B S NBREEIKEISE:, v s S, E72,
EFRENBEER L VETEELEC T2 2OIRBRT Ty 7 24 EMT o LESNH B EH
Strote, RAEBRENOELBIEL LTELLNTRERBET 7 XN EF+ ERENICRA
SELWIOIITHMEIRKE LB IRV EETHIZ I, ZoBIE» 10nT BESNITET
Sy 7 ARBEMTE D, 0L RRMEBRY 51 IMEBECEET 2 FL A TR L—7
LCwild d v, ZHEREST— 7 OBIRER & FE L o, BFEESE R —/UL, 87 7
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Fig. 13. Magnetic field distribution in the Venus ionosphere.
Magnetic field line loops at low altitudes, but high altitude
magnetic field lines connect to IMF outside of Venus iono-
sphere.
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