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ABSTRACT

Prellminsry results from tho JPA lnstrumenc on Giotto indicate that Comat Helley, evan on
the flmnks, has ● bow shock which ❑ eves backward# and forwards over the spacecraft. To
understand tho scmccure properly will requlro more detailed investigation of the
relatLonshlps betwaen thrae particlo populations, comacaq ions, solar wind ions snd
elactrons.

INTRODUCTION

One of tha moat important tasks for che plasme inacrumancsclon on Oiotto was to detareine
whathcr ● bow shock ●xincod, ● S cxpactcd /1/
Results from tha Intarnmcional Comet l!xplor~r (ICE)

aquivocaL so far /2/ about whether th~ structura
nucleus was ● bow shock or not, Soma lnvestlgstors
non-committal way ● s a bow wave /3/.

OBSERVATIONS

and , if so,co invostlgate its structure.
at comet Giacoblnl Zlrumr, have baen

obsoned ●t a dletanc~ of 10 b from the

hava praferred to refar to it h ●

The JPA instrumnt /4/ on Ciotco lncludos two three-dimensional posltlva-lon censors; one of

chc serlsors, tha Implanted Ion Sensor, usos tlmo of flight co diacrlminate between diffarent
❑asaan. XC. flv~ ltldlvfdusl censors view ● c dlfferant ●ngles ovar ● wldo ●ngular range, but
do noc prevlde continuous ●ngular coverage. In F@ura 1 the total count rate, lntagrmtud
over ion ener~y ●nd ●ngle, 1s shown for two of che mass groups. ma upper curve 1s for
comecsry ions in the mass rang. 13-25 ●mu; chs lower tuna 1s for solar wind proconm, ■sss
rmngc 0.M-1.5 ●mu. T’h dominant festura in each cuma on che inbound 1*u is the increase.

by s factor of 12.S for cometsry ions ●nd 10 for solar wind protons, which takes Pltca

becwn la ●nd 20 hrs CRT (Ground RecaLved Time).
me {ncra#5, in the co~etary io~S OCCUrI

■ore rapidly than would be ●mpected on the basis of phocoionisation scale lengths /~/. Two

ozhor proeeases, ono lnstrumentel, the other comaeary, probably Slao contribute. If the

sngular dletributlon changes, chon more of the flu cmn ❑ove into tha fields of view of cht

mansors , fits proceem could ●ccount for ●lL the increase, but we believe that ther~ could

t~SO bc S real incroaae in the comecary ion flue which should be ●ctrlbuced to another
lonlsstion machan~cm, The Lrrcreose in the solaf wind besins ●t 19:30, as indictced by the
vartical daehed Lina, but the increase in tha comecsry ion- ba~ins ●pproxlmatoly onc hour
before ●t 10:10, The period between 10:10 ●nd 19:30 coincldaa with the foreshock raglon

defintd by Memo ●tmel, /6/ wlli~h is ●ssociated in their data with ●n iltcreasc in the
916ctron temporsture , It rameins to be datcrmined wh~thar the chtnSe in elcccron

temparatura is rosponsibla fnr the ineraase in ionisation by ●lactrun collisioMB, or wheth~r

lt it ● consaquonce of the increame in cometary icn flux,

Also st 10:30 0R7, Olmultaneously with cho ●lectron temperacurt incraase, tho ●mplitud. of

wavat in tho ●olar w:nd increases ●L shown in figure 2. T’h fluctumtiotls oacur in ●LI the
paramatars plottod, but tha most oi~ntflcant changes oaaur in the speed (damina?ed by the VR
companent)l Durlns some of tht dioturbancas th~ spaed docrmases by mcm than 5Ub/s, nile
thare ●ro changoo in tosporature rarrolcted with tho tpaod chmntes, chore io no lncre~s~ in

the ●wrqe tmparature of tho solar wind diacrlbution,

bow shoak,
●s would b. ●mpocted from crossing ●

In fact initially tho tomporature dacreaceo when the speed d.creases, This my
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Figure 1.—

The total flux, lntagraced over anergy ●nd ●ngle, for two mats groups. No ●llowanca
at this staga for fluxes in tha angular sactors bocwaan tha individu~l analysars
Impltntod Ion Sensor, ~G upper panel ahovs watar-group Comatary Ions ; the lower
shows solar wind.
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.——.tzzc o the tmtthoakllko ●ntlcorrglation botwa.n .Laccron dantlty ●nd ●lectron
tomparatur~ Cd ●t ●omot Glaaoblnl ~lM6r /?/.
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~. bohovlour of tho aa~or wind IS ~ro OOmPLoI, ~iLoc initially in pon.1 D of th~

hplwmod 1~ gonoor, ●s ch. dlmtrlbuclon bra.dant LC ~CD co ponol C whoro LC ●ppcorl ●c
lowot ●ror~loo ttin tb4 amtary proton.. ho flroc oaaoalon tc doss ao aloorly 1s de lt140
omT , aolnaldant with !h. obc?-tl- Of ● saaond lor~o docroosa in sokar wind opaod bY th~



Faac Ion Sensor (panal E) ●nd LO reins ●ftar tha broadening of tho distribution of hea~

?Omatary ions. For chc following 40 ●ins, until 20:20 GET iC ●ppaars thmc this trans~tlon

movas bmckwards and forwsrds ovor tho apacacraft. In pmrclcular, &rwaan 19:57 cUT ●nd

20:03 GET, tha spac~craft 1s Ln ● ralatlvaly high spaad flow (230h/~) balow cho spcad

obsatvad ●c 19:2S (290bm/s) but WO1l sbo~c tha spaad ●t 20:20 GET (lSObm/s), aft-r which CIIe

spacecraft rammins conclnuously in ● chcmliscd solar wfnd distribution.

SOHMARY

Batwoan 19:30 CRT ●nd 20:20 CRT

(a) tho solar wind flou spcad is reducad from 290hc to 180h/s:

(b) tha dircccion of flow changes by ●pproximately 15°. in tha 9onsa ● t which It is

dafloctod •wa~ from the com.t-sunllna:

(C) ‘l’ho c.mparatura Lncraas.. :

(d) tho chan~cs occur sovaral cimas ovar distancas of chc ordar of ● comtctry lon

gyroradius or 1.ss in such ● way that it appears tho boundary is moving backward and forward
ovar tho apacocraft /7/:

(a) Tha distrib!ltion of comacary ions, both protons and water group ions, becomes broadtnad
bcfora cho #olar wind docc, with cho mora macsiv. ions showing tha ●ffect first.

Tha shock i.lcntifiad so ●n incroaso in alsctron danalt~ by cho ●lactron dacoctor in cho RPA

inscrumant /6/ coincides with cha broadening of tha distribution of c~atary iont and the

first mmjor solar wind spaad dccraata ●t 19:30 CRT.

ThG faacura obsarvod by Clotto batwocn 19:30 CRT ●nd 20:20 GkT ●ppaars to ba ● bow shock

sinca irrovarsiblt chmng~m in velocity, dansity, ●r.d compcraturc occur ovar distances of the

ordar uf ion ~yroradil S1ORS the spacecraft track. TIM acructu.ra of tha shock 1s complex,

involving thrco important particle populations with quits diffaront bahavlour, namaly

comctaq ions, colar wind ions and ●l-ctrons, in ralatiomchips which r~quiro mora

instigation to understand.
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