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Solar wind interaction with comet Halley observed by Suisei

By

Toshifumi MUKAI, Wataru MIYAKE, Toshio TERASAWA,

Masanobu KITAYAMA and Kunio HIRAO

Abstract: The Suisei probe made a closest approach of 151,000
km to comet Halley at 13: 06 UT on 8 March 1986, and during
the enocounter Suisei passed through a strong interaction region,
where the solar-wind flow was severely perturbed by picked-up
ions of cometary origin. Plasma-flow observation shows a char-
acteristic pattern of the flow around the comet as an obstacle.
The pickup shells of water-group ions and protons of cometary
origin were clearly identified in the phase-space distribution. It is
interesting to note that the shell is incompletely filled (by 50-70
% of the filling factor). Field-line draping around the comet was
observed within 2X10°km of the Halley’s nucleus, where mag-
netic-field directions are derived from the symmetry axes of the
ion-pickup shells. Other ions, such as CO* (and/or N;*) and CH*
(and/or C*), were also identified from energy per charge spec-
trum near the closest approach. Flow turbulence was observed as
short-term (period of <2min) fluctuations of the anisotropy
direction in the outer cometosheath (2—4.5X10°km from the
nucleus), while the flow was found to be laminar near the closest
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approach (1.5—2%10° km from the nucleus). An abrupt change of
the plasma parameter was detected around 45%10° km away
from the nucleus, representing the bow-shock crossing. The
mass-loading effect was observed at a distance of up to ~1X 10°
km. Spatial distribution of density of water-group ions (identified
up to 4x10°km from the nucleus) is also presented.
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5, BEOHUA R INAEREICL > T4 L3N, BBENLTABRIE Y 7 7 v
7 (pickup) &0 3, —F, KBRRZEVWEERA AL PERN > CHEINS (mass
loading Z13R). CORBEIBERZIIE T ONTRELBZEEZONLDT, —DO0
FEREEBROERNE I R2h 0w L THE, ZOMBRLHRIREEAALDE Y
77 v 7TEEBOFHEC L > TKELEDLB I L2 EFAHEILRL T B2I1F[4],
[6]D. [Fvgw] OBEIT—5 13 20T 2 EBRT — 5 2BH# L2 DTHY,
VE#D Vega ® ESA @ Giotto & D#ESRMAREBEIHY X 7 2 0MED B, hTIRE
ARV =R T =y H> THWIKHEBHEE > T3,
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[T KERES N 3IRIT ST X~ 44788 ESP (Energy Spectrum of Particles)
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— P TRRENTV2 (ZOFMESEEM6 IR [ 7]12R) 28, "v—HErDLs
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o VEERABR ST L L BERED 7T N YOS 2EATY S, ESP OBHIBHR
12 12:32UT T, 14:43UT % Tik 2 A b ¥ — R (cometosheath) DHICH o7z T £ B3
B2 P AOE» S EETE 2, M4ORHE, BEYOE DD ICHNEES L TH
F oA TV»ERRENEICEL TWS, ZOXFREII X #2 5b 35 (4°~6°) Iy
TWwBEs, 2 BRI ABEREE 400~500 km/s £EZ B L RLBRFATH S, il
I B ESEESEE T 56+ 10 km/s I F CRE S N, EROABEEEDH 1/8 LEZ 51
3.

14143 ¥ 14 : 49 UT OKIEBBEIORIC 75 X< e85 A—F i3 R&E LKL, BEBRD
BRAEYES TV S, BEE) S OERIZH 457 km T, FREOEA3H&AK 26,000 km
(FROKIEHRIZ ) 2 %, 4 13 EREOR 2 B CEML T, £ 05mbik
25 35 F km & LTHWT WS, 2 OEEEOERT, FEid 240 km/s 2> 5 440 km/s i
RIL, Z0HAS 16° B L TARDKBEDIRIEIL 227208, ZOH T T X<
5 A= 0oL D LB LEST 7o, Blh, ERMEEOTE 40km/s & 70 b VEE
35+5em= 12 17 : 10 UT(Z D & 85 5#9 100 7 km) 1213 51010 km/s & 153 cm™
Wi otr. ZOBELIREBEAALDE Y 77 v 7iC Lk % mass loading IR EEZ 5015,
EET, ZOAERO SRR EEREED o b Y RUTOT Oy x VEE (3.2 #) 233
S&hrHEzTWS, UL, FEROZE(LH4L T mass loading 123 b D0 £ »i3E5HE
DEBIBRN 2ELRIEE SRV, FROABERDT —% £ LT Vega 1 XU 2 D PLAS-
MAG @5 —% (Gringauz & Y OFME) 2 R725BE, LD LI B RELRREMZLr o7
E3ThHB, EEFET Ty 7 ANRELROHEE[ IOV THERAT 2 LENH 5.,
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2y, ZOENELD DAL Y REEIBOEOD 2 EELIED, (HEZEEDO -7 A%
BT 2, TOSRN—FADEERMEDKRETHZ, ZDP—FARMHRT 7 AL
EEB(XRIL, TWIXVEERRET 5. I AGMOERA A YR IORTE Y F
AEELRNTY 2 LM RS, M6DMR IOy o) E BERORXBETHD, TOF
B Ve B | Vi— Ve 2% L, 22T, VeREHTHHIERXERLTBL. £72, b—
S 20Ok, - T T OHBMABRRIBHFRCKET 205, ¥ vORRIZ Ve & Ve
THF D, WHBOFREBEGER Y, Ber (—R) v orikkiug, 2O VEEER
Ve llE L <y, BEEFEOA A VP KERCHE L2 LR d, 2OYovzEy 7
7w 7« 2L (pickup shell) &S,

ST, BEBOF IR RTAH LI, BT a~c 3V —~DORBEIRI® TR 5> E XD
KO H 7 —FRThb., M7 a ZBRIEILOK 8 il T & 1.53X10° km {11 TH
el TF—Y (ELINF—F—-F)DI b5, 0.2~2.6keV/e DA+ > DOMERTDH 5.
AT —A—=RELRTOAFT N0 THEEL UESTWE, oA 4> (BEM, &
QAL TR, 2O —rid (M/q/16)* {53 24BN H 5. ’T7T aDE T ¥ 7
OREREZ2THSB . IRBKSTFIEAS 4> (HO,0H, O DEY 77 v 7+ v x
NEEZEND, A X VENOEEDRIO—>Ey 2 v Fic 0T iexiEd 2 Ve (K7 a
DXENDH B Z LT, P b H 2 CO™ Ty, HEDAT — Vi Er ol HO,
OH", O L THEWTH 2. BBROHIZ O Dy 77 v 7« v )bk LT fitting %17
STz b DT, FOEE, FiEiE (—75£10,65£10)km/s Lt HE SNz, ¥ 2 VO (<08
keV/e: O ® 27— LT 100 km/s LAT) s s i KBE 70 b > DFETY AT &
nNTwnb,

VI VDOFERE Y FARELREWI L ERET 2D TH S, RICE, 7T
BFLE Y 2 VA TRN I L b EKRD 2 TH S, ZOY 2 VEMBIT 214 >
BRSO ERAITKBERCE Yy 77 v 7E3NbDTH 25, b LIELZ DHICE(L
ThiE, BRATRRAILY 2V B3R nwThds 5. -7, SOHFZOLEREIEVE
WEE O PEIT, BEMKO EFE 30 5 km BRETH 5 5. BlElE E TORERRBIZ S XL
2500 % (Fi# 60km/s L LT) ThH 5, BEA A4 > OERFIIEL, S OEMOY 2 FIIZ
S B O T, IR IE 1000 BERETH 5 5 G OM S BRIFEH A ZwITh &b,
Vega % Giotto DBl #EE 1 20nT £ ¥ 2 &, O" DY v A v AMEKSZH LD,
1000 BRI 20 FREOEESIC R 5, ©y FAHELORIEIL 6B/B(6BRZ 7V 7 XV
OIRIE) CHET A0S, 0 BEOEERB AP THL LEZL6ND, Eo Ty =
DHDOF—HHER T AN — PR FERICEZ 20ENDH D L E2RRT S O AN
o, Bwnld, A4 Y OERENEFICE, By FARELEC ORI L DD
AREMEE LTEZ oD, EE, SMEEE LR L =T ADEDE N L I ICED
ha, UEo#EmoOEERMNRFIZSHROMETH S, IRl Ty, ZOHF—HEy =
NMEEIIE 7 a OBRICE L THIC R > Tn T, ZONMHRBIIRARERT LD L
Zz o0 b (M, 180° OARENEH ). K7 a OFITIE+ Vy @i S REFEH IS 140°
+10° TH 5.
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L oz BT, 2O EIZDOWTIE 348 TiHRS,

BEE A2 - KBEROEBICR Iy 77y 7 e 2 VOFIEK 8 IZRT. ZDF
13 RARD mass loading SR D B\EOK 1 RSO 77— 2FY L7 b D Th 5, KGR
T AER A 4 L OBHIEEROFMIZ, Terasawaetal.[3][ 9] &L Tzl &
LT, ZZTIREIE, DNEOBERMAIEERLEDO HY, REVHBO DLy 77 v 7
TIVERT I EREMT A ICEHD S, KBEEENKELS L>TWE A, 0OTDEY 77 v
Te 2 VIFE T AL F —E4r (L15.8keV/e s ESP OHIE = xVF — FR) LR 2 Tw
T,

3.3 HERRDAF K

ESP i3 = 3L ¥ —#88 CThH > THESMETIE RV, Ev 77 v 7 vz LAk
e XA A CEROFBINEEETH L, FORE, MT7TPR8EonzL o, FHK
L EW O FRE D K FEA A4 > L H Tholz. ZDOHIR Giotto DB I 5T 87 D R
(1072 &85, 0913, BT aDFEL»SHBHA BROBSHEHETLH D) 2
Yo WK TH 5, B, B9 Tk, THALF—ICL->TW3, DR 7 —vik,
ETDAACHHO ThHhHELLEXOMMEEMEETH LA, o1 A4 I L Tk
(M/q/18)* g4 & THhHs.1.7keV/e DE—=71ZHT7T adV > 7 YT L4 DT, Kor
TlEA A v £ LTS, /2, 1keV/elFTOA A IE 70 b a3 Th2 (KERE
BPHO He' IBAEL TW AR L H L), MO A A > Dy 77w ez pid L
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F—8 1T 1/2)me[| Vel + Ve PX(M/q) KM T3, 22T, me 370 VEETH S,
M7aTiE7abrDyzViZREZTHREVWDOT, KFFEA L OE—27Z&bE T
M/QDAT—NVE2FDOEHFIRLTWS, ZO—HEDTF—F 23D UWTHET LD
T, ZOMOWHEDOEENE M/q DHEWEELRET S, HELAOBEARD/NS LI FLH
D10 BDOEENCHIET E2BREZOKEEEZRTHIDOTH S, K9 T, KSTFHA A > DOt
M/q=28 Dt — 27 Z#EHNCEET, CO" I N; et s 5 bD £z o5N53, ¥72,
M/q=13+1 D/NE W E—2713 C* X3 CH OFJgEME»R H 2, licbEA A 5L EE—
IBRZBE, Tho20nTRIDVILBRMNEET 3,

3.4 MEDEN

EofiTARIZEDIZ, N —2BEEBEOESPO A NLVF —FF3ME AV F—FE—F
ERIANVF—E—FERBIRVEL TITON, EE—FD 4 AT v DT -8 %18
2O ATHELLD, 1AECOMIC (9.18%) 4 AF v 7OLAINF—ZB T 5 AE
DIEOBERBESNDIDT, 207 =5 DHEAMOAAOEERARS Z L2 & DGR
MOENC DLW TOBERIESN L LHFFEN S, K10 BZOBITOKRTHS, 27
LB—BDF—FEET, FOHOEO AN ELZD 1 A Mo EEAEFRERT. H
L, M0 X2 BIT 25, FHOHY Y MR 200c/s U EDBERZ T ERRLTH
2. 7—% No.2-5 ORIZBO AR > TOT, RNBERHNTHL I bnbd, #L
T No. 6-16 ($1Z 11-16) TIREDOHHENIZW 5 EBR 5, HANERWIC L > TwicE%
TR L TWwa, ZOMEIZN 4 T turbulent”  #BRLEEHSTH2, Ubr sk,
BEFEOTSHAITRERICZ > Tnwd s, BERET COoUTHES D L&
BRI > TWnwb Z E¥bhno Tz,

M10 DT — SO LFOHO~—7 BBEREFEOA A DEY 77 v 7oy 2 VHHH
BUCHBITE -2 e %2R T., BLEOEBTH Y 2 VIR EFRITVLEY, HFROw s ED
BIhRDIZIERICE>Tw3E (3AD~Y—), B, BEEOWNEITE, Yubro
Y r VIR EEREDIE (No.3 £ 5DEZ ALY —F—R) TOLBRAISI N, FOMNED
FHTRABE O b Y OBRBEVNEVWELRNAOWS EDAIIT T kv« ¥ VOHFIZ
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X 11 KAPTFHEA 4 EEDEMSIAA,
HALRKBER 7o ~ > OBRERFE» SWAOKB TSR D
SIS, BB TE b5 2BE XIS % (Terasawa
et al. [3], [9] &8).

HEL L,
EBRFEOMITHIEOE Y 77y 7 e Yo AT LHBITE, 22 TRHMSIIRT
E31ICH O OlADY 2 VRSN,

3.5 KDFirA A DRBE

3.3 THRARIEICY 2 NEENRZ TWBE E XA A4 VEHOHENTRET, ZD
VINEEEL TWAA A VEENEET LI ENTES, HL, ESP OHEIZ£ZM %
AN—=LTWREWDT, HMET 22 EBRETHHIRAERAVT.
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By VOBRAZY v 7 EEDMHEMEEDRAMED 10 KA LO&E T2 £ 272, 2
ARy —Z2OHTIEAREI0km/s TH 2., 2D LI L TESNIKDTFIHEA A Y DEE
Fu7 y ANV EXILIWCERT., Fu b yBEIZOWTIE Terasawaet al.[ 3], [9]2&H
Ehlwn, £F—YOBAEIR—FELY 2 VOBESCHIGL, B/IMER F—F ADEBEIC
MIET 5., BEDOR T ESP OB 2 RITE—F ORI TENLWVLL, aXAPY—2R
WNTOY 2 VOFEERR 50~70 % L T208Z L LBbhs (K7&8K). aXA by —2A
NDOA A EEER 1L TR ERBETROAZRLTWSH, ¥ 2 VOFIEF R FLOMHEIC
LA EBREERTIE 4~20cm a5, ZOfEIZ Giotto DA 4 VEESHBORER
(10) & b 1FIF—HFT 5. 7B, BEFEOT SARITREREO RIS, BEINA 4 V&
EOFEEMNMEVEEZ SN D THEETRL TWw5, EEEOIMIO KB EFESIC B T
270y 2 VOFIREFIZIFIZS0% EEZoNE[3], [9]DT, KFEA L VI
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MLUTHZOEERALE. HL, ZOEBTIE, ¥ VO—E L5 ESP OBIEL AL F
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