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1. Introduction

Publication of the results of plasma and magnetic miasure~
ments nade by the Soviet artificial satellites of Mars (Mars-2,
3, 5) [1-15] and of Venus (Vensre-9,10) [16-23 has broughs
about a disoussion, not finished yet, on the nature of obvetacles
creating near-planets bow shocks and on the intrinsic magnetic
fields of these plmete[24—31. 58-60_]- .

In particular, in 1976-1978 Russeil [24-23] revised the
data of magnetic measurerments near Vemup an& plasma and magne-
tic measurements near Msi-a, carried out by the Soviet space-
craft and contrary to the oconclusions mede by ‘the authors of
these expor.lmnts‘[h 2, 8, 16] , he stated that Venus' intrin-
sio magnetic field must be more intense than that of Mars (Ao~
cording to Russell [26-28] , the magnetic moment of Venus. is
larger than estimated in [16] and the megnetio moment of Mars
is smaller in [24, 25] than estimated in [1, 2] and [8_] )‘.’ In
Hussell's opinion the Soviet satellites of Mara never did enter
the Mertian magn.etosphem.

Along with this, in those and more recent papers by Rus-
acllf[24-29ﬂ end in ihe papers of the other authors published
ia 1979 (Intrilligator [303 » Cloutier end Daniel [31] ). it 1e
cleimed that the mechanisms of solar wind interaciion with Venus
and Mars should be aimilar ,and the magnetic field near both pla-~
nets is generated by the currents induced in the ionospheres by

the seclar



winn .,

"It might appear at firet sight that there are some rea-
sons for such s oconclusion, However, the more detailed analy~
sis Of the data charecterizing the regions of solar wind inier-
aotion with Venus and Mhrs ehows that thome regions differ in
some substantial features which was either nct mentionsd or
undereatimated by the suthors of the hypotheeis about the ei-
milarity of ihe mechaniems of solar wind interaction with both
planetis,

Russell's pspers [2@—29_]03 well as some other papers deal-
iaug with the problem considered used only part of the experi-
mental Aate obtainad by Mare- and Venera-type Soviet space-
oraft, even of the data pu lished at the time of preparation
of these papers.

Some papers [17, 20, 21, 32, 33| were published atter
the papers [24-28]; in 1979 the first results on the proper-
ties of the megnetic field, plasma, the characteristics of ihe
stmosphere and of the ionoephere of Venus, obtained by the
Pioneer-Venus mission were published [34-37_} .

The objectives of the present pape * ares

1) to compare the typicel features of the regions of
solar wind interaotion with Ve.ue and with Mars takix;g into ac-
ocount: the data not used in [24-29];

2) to consider arguments of the authors who deny the dif-
ferent mtuﬁ of obstacles t0 the solar wind near Venus and
Mars, with the use of the available experimental data {includ-
ing the latest); and '

3) to anil;yuo the peoculiarities of solar wind interaction
with the Venus and Mars atmospheres.
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II. S8imilar features of the regions of solarv-wg,nd. ;n_t.g;
action with grs end Venus

4s is imown, bow shocke near Mare and Venus are located
mich eloger $0 their surfecee than in the case of the Earth end
‘the obatacles creating them havs dimensions reletiveiy closs »
¢o eaoh other. Ths {xpper atmospheres and the ionoepheres of the
plenets have alec a large degree of similarity. '

In some ceses the mwesurements onbcﬁfrd the Joviet artifi-
cial satellites in the vicinity ¢f both planzte showed that the
psculiaritiers of the magneiic fieslds deep in the zone of the
#o0lar wind interaction with plunst depend on the interplanstary
magnetic field. This dependence obserwed in five mnanrzmnt
runs sboaxd the Mare satellites (Mars~3 an 21.1.72; Iara-s on
- M.2.74, 15.2.74, 20.2, 74 and 24.2.74) led to the statement in
[24] and [25] that the Soviet artificinl satcnnes have nevor
entersd Mars’ magunetosphsre fomed by ite intrinsio magne t10
nua N , ,

The very sawe date wers ussd ta (247 and [25] %0 get ®
lower estimate of the megnetic moment of Mars sa eompared with
those 13[2. B]and an assumption was made sbout the 1onosp_herio
nature of the obetacl& near Ears.

Lot us duouu this question in more details.

Pig. 1 ebows two magnetograms and lon spectre of February
13, 1974 (Pig. 18} end of Pebrusxy 14, 1974 (Pig. 1b) from
Mares-5 [8'_] . Note that the psriod of Mare-5 revolution sround
the ploxet i almost equal to thst of the planet's rotation,
heuce the arecceniric osordinates of the aatéllita in the seme
phase of revolution were practically eimilar for ita m@igxﬂ/y?
orbite. It impliee that if Mara has an intrinsic megnatic field
thea tho dietribution of the magnetic field measured along the
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satellite orbit should remain the same for all the orbite if
the effects due t0 the veriations of the solexr wind, flowimg
around the planet and of the interplmtarx fisld can be nsgle~
oted. |

That 18 why the region 2-3 in Pig. la (for February 13,
1974) was defined as a megnetospheric regiom produced by the
intrinsic dipole magnetic field of the planet eince the fisld
pattern In region 2-3 typical of the‘13.2.74‘ session was ob-~
served at areographic latitudes of abéut-is to 20° in five ous
of nine pesses of Mars-5 independently of the orientation of
ths interplanetary magnetic fisld. o : , ,

The Martian dipole's exact molinattién‘ 10 the eoliptie
plane is still an open gquestion. Smirnov et al. [”]utumcd
to the original essumption made by Dolginov et al. [2]aboui
the low (-17°) inclination of the Martian dipole and gave ex~
amples of the magnetic-field topology observed im three measu-
rement rune, which resembles the low-latitude »éusp in Mars®
ngnetoapﬁaro.W/'ﬁ,' fhe o//;oo/e axis inoliration -/7°

Let us note, that in our opinion at present, it is only
possibie 10 say that the angle the dipole forms ~v:it‘.h the planbf
rotation axis is apparently more than 20° and that the polari-
ty of the dipole is opposite to iths cdipole field of the Eartih
‘ {(i.e, in the southern hemisphare the By -oomponent is ‘eunward’,

B> Q). _ .

In the 4 pssses of Mars~5 mentioned in the beginning of
the section the pattern was observed aimﬂar to Pig. b (Peb-
gu'ary 14,.1972)! There the B_-component. inm region 2-3 st the
senme areographic latitudes lontinpu had a direction urusuai
for the expeoted dipole fiold (B,<0), 1t 6fton‘ changed ite

orisntation, in some parts of region 2-3 ite orientation co-
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inuided with that of the intsrplanetary msgnetio fisld {l.s.
with B, erientatiun up 50 peint ! and after oeimt 4).

Eu;sgliigiz 2180 mantionad that on the dayelids oif ths pla-
gt bhe time whar the wpextmuz Tis1d valus wag ssasured on
#are 5 {21,.71.92} 4id not corprespond io the mindmum dissance
from tha satellita iu ¢hw planet, l.e. it 44 nut colacide
with the moment 1% casasd the pevicsnier of i3 eorbid, in his
spinion, thiz would poi iz occur in the dijole Tisigd of the
Bigtringic® megnsiozjnere o ¥eram,

snd § giva sowme resuite 5 msznetlc Field and plas-~

[

Ples.
oA EASAUTEBALLS 2ads on Vensra-% and -1C¢ dsep in the umbra
peri of the regisn of sciar wind intersciloen with Venus,

A2 jurmed cut, mogs messursments during 4ifferani pssses oF
Yenera~4 and -1l gave tb:vgattﬁrn similay %9 tha oue in Plgs
“and 3 (Y6, 17, 211, thet 18 5 the B ~compenent of the mag-
netde tield in region 7-~3 of sthe 1gil ofien bad a direction
diffarent from ibnx sxpaciad for dhe dipole field [17, 23} R
shanged 1is direczion over some paritd of orbits and i{s ori-
sutation desp in the region of 3olar wind - planst interadtion
sften corresponded io that of the interplanstiary magnetis tield.

Ilet us taks, Tor szeample, Jecember 1, 1975 {Veners-10, Pig.2)

or Uctobar 8, 1:75 {VYensra-9, Plg, 3)i diffsrsnt symbcls cor-

respond t¢ 4iffsrent dirscilons of the waaﬁmponant in the

plene LQE'}ISE messured along the trajsuiory when the vehicle
emeryed from the dapthe of the iall and entered the itxansition

isyer {pelnt 3} =znd then the solar wind (point 4) {16«], In the
gouthern hemisghere tihe Bx-componﬁnt averywhers ghould have

teen directed %¢ the Sun D (Bx;?o} in the dipels filsld which
contradi-ts the cobservaticas: deep in the tail the Bx~ccmponent

wa artisuneard 8, then it changed ithe Bign before entering
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the trapsition layer {J , then ia the solar wind it elther
preserved that diresiion (28,10.75) or again besame ‘snii-
punward' ® (1.12.75)

The pattern of the Qx~oampeneni direction chenges in thoss
chservetion sessions is like that in #ig. b which is patiarn
for Mare®' m.gnetosphere taken on 14.2.72,

Pleome characierietics messured when ihs vehicles 2niered
the teils of Mare and Venus were alsc similax, Charges in the
propertiss of the soler wind - planat interﬁatieﬁ region when
the wvehicle orosged ite charucteristic boundaries wers detacted
similtaneously in the plasaa snd megnetic flald dats, for ex~
ample by a decresse of the megnetic field fluctuations and by
a draatié decrease cof ion fluxes whan the vehiole passed from
the transition region into the obatecls (see #igs 1 and 3,
from region 1-2 and 3-4 imte 2-3).

Fote that Russeil's statement [24, 257 that tho mateliites
Mers-3 (on 21.1,72) snd Mars 5 (on 15.2.74} and 20.2.74) ¢id
not enter the intrinsic Mariian megnetosphere was basad only
on megnetic measuremonis dats. Plaema specirs, however, obtain-

~ed simulitaneously wiih megnetic field date gave a pattern ps-
culier ¢0 the entering into the magnetosphere similar, for in-
Btance, to the patitern of Barih's magnsiosphere boundury crose-
sag [39 ] .

* Thus, the simlilarity of the macrostrucsure of the magnetic
“field observed in ihe tails of the three planete, Hars, Venus
snl Earth as well as similar plasms formations made it more d4f-
ficult to interpret the results and to determine the nature of
an obmtacle ueing only the deta about the teil. The laboratory
experiments by Dubinin et el. [40}clearly 11lustrate this con-

glusion;
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Magnetic field properiies in the nesr-Venus tall, detected

by Venora-9 snd Venera-10 were explainsd - and rather convine-
ingly ~ by the induction effect produced by ionoephsric cur-

1
rentes thet are oreated b, the eleciric fisld B = - "?T”(Y‘Binter

(where V—4is the sclar wind velocity, and Bintorpl ie the in-
terplanetary megnstic field} [17, 21:]. The dsta of magnetic
measurements on the Ploneer-Venus spacecreft obtained by Rus-
gellover the dayeide [34] and pignteide [ 36 | of the planet
confirmed, in feot, this conolusion bmsed on the remilte of
Venera-$ :ad -10. Henos it is obviously.the lonosphers and the
magnstic field created by currenie 1huuced Hy the soler wind
in the lonvephere thei act am an obsiasie i1 the case of Vanua

S0, the appsrent similarity of the resuiiu of peagetic and
plegoa msasursments made during 4 pesses of bMers-5 snd of the
data cbtained in the wost passes of Venuas'® eovizi ssiasilites
gave groundg o ssmume & slmiler ovigin 0f cbutauvles vesr the
two planste.

Efter the resulis uf the Plomer~Veous expeximant we«s pub-
limhed Closier and uLsanjal i}iv}, proceeding from thel:r esrliav
calouletions end models of & *magnetic berrier" snd induced
curranie in the lonoephere of both planete, proposed ideniioal
models of fonusphaere parpiers to ihe svlar wind near Mare and
Venum, taking mc account of the role of intrineic megueilc fi-
elda of the plenste iu the tntepmption with the solar whnd
(Intrilitgeioy LSO} shavred simligr concpte ). Bers hae,
socording 1o the esilmetes by Cletler and Dacisi {31’}¢ T
ipiringio meguetic field which is too wesk tc 7 ¢ iarﬁta ihe
soler wing 2&%5 an the curface of the planst) and tle eirsoy

WF o thet fasld can be oboerved only in the plsned tail.
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III. Differunces bstween the roler wind-planes interactjon
ong M d near V

Despite the above-menticned similarities of the Mars and
Venus ohetacle propertisa there aye essential differsnces in
cises and some properties of those obstaoles that conirudiot
the conclusion made in previous seciion.

1. The icnopauss [21, 35] , 1.8, the upper boundary of the
Venus ionosphere is the obstacle dayside boundary the iononause
was observed at 280 to 300 km as & drastic deersase of iono-
spheric electron denaity, which takes place on the altitude
interval about 50 to 100 km[33 .

If 1t 1@ ansumeC sccording to Russell [24] ard to Glotier
and. Deniel [_31.]1 thet the Mars' obstacle (as well as the Venus®
one) is ite Lornephere, and the ionopsuss, detscted at 280 to
300 km with direct VIKING-2 wmeasurements of Ne{h)-profile is
the obstacle boux;dary,thon it i8 intereeting to compare ihe Ob-
stacle propertiee by oomparing the ioncapherio properties of
the two plsneis.

1% should be expesoted in thiu case that the topside jone-
spherus of the hoth planats wmat be expoded to the solsr wind,
and their propsrties must differ from those of the ionosphere
protected by the intrineic megnei.o fleld, in partiocular of'thn
Barth's ons.

Let ue use for comparison stetistiioally risch dats on Ne(h)-
profiles obtained by the eame group of experimentaliss® rn the
Boylet sstellitee of Mars end Venus [33, 42-447) by ‘he redic
ocoultation techn wuee.

Prc  ocomparison of Ne{h)-profiles in the Mare snd Venus iono-

epherss (Plg. 48, b) the following conclusions cen be madae:
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a) a sharp upper ionospheric boundary-ionopeunge was dis-

tincily obmorved near Venus but within the limite of errors of
Ne(h)-memsurements by the radio-ocoultation technigue there
was no distinct boundary near Mars which could be distinguished
on the bac.ground of Ne-density fluciuations at the threshold
of this techniqgus,

b) the diurnal variations of rediococcultation Ne(h)-pro-
files at Mare show (Fig. 4a) that with en increase of the Sun
zenith angle J( s 1.2, with moving from the dayside regions to
tbose nsar terminator, Mars' ionosphsre became less extended
uad Ne variations were well described by & eimple law typiocal
of the Earth's ionosphers both in the ionization meximum, and
in tha topside ionosphers i(phoicchemical equilibrium in the me~
ximw region and the influencav of diffusion at some helght above
the maximum [44, 45 | .

The experimental Ne(h)-profiles obtained from direct measu-
rements made on Viking apacecrafi in Mars' loncsphere were used
by Clotier and Deniel to construct a model L}{} implying at
h»250 ka the 1onoa§heric plasma convectlion in the field of
a 'magnetic barrier' created by the megnetic field compressed
above the ionopauée.

Bere the magnctic field of a "barrier’ at 250 km should be

NGOK to preserve on the ionopause the pressure balance with
the eolar wind rem pressure ﬂ\izﬁ%l'(’m‘a,ﬁ 1078 dyn/cmz. sxand

J\/e'((-fg +T'L 0.5 10~? dyn//(cmzsec) [46, 4’{3. However,
the magnetic field of the same order of magnitude st the iono-
pausge height, csn correspond tc¢ the intvinsic field of the pla-
net if the field ﬁVBOKJE:16‘] wmeasured in the Mars-2 . orbit
perigentar at h = 1000 kn withuf = 35-45° is extrapolated %o

these heights. In this case tne convection in the Glotler and
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Denial model [31?] can correspond to the plasms conveotion in
the dMsrs magnetosphers oreated by intrinsic magnetic fislé and
Here' ionopause can be a bou.dary similer to the Rarthtu plasme
pauss. 48 it hes been mentioned above the properties of the mar-
tian dayside ionosphers wers cousiptent with those of the iono-
aphere 0f the planst protected by the intrineic magnetio field
from direct axposure %o tha solayr wind. Aléng with this ‘Mers-2°
regorded drestic changes in the properiiss of plasms and magne-
tic field of the transition layer typical of the entry the day-
sde mgnetosphiers for K = 34 to 37° 8t 1000 to 1500 lam. This
boundary was considered as W boundary of an obstacle, i.,e. of
Mars' "intrineic® magnetosphere.

The spituation in the VYenue ionosphere is somewhat different.

Radio-ocoultation data show that unlike Mars' ionosphers the
sxisui of the Venue' daysids ionosphere increased with the zenith
angle growth; %the ionopeuse height lt“ inoreased, and ku tf)

up to ,J( ~ 60°.70° almost corresponded to '/oosif [33] deter-
mined by the ionopeuss balance with the solar wind dynamic pres-
sure Jo\l Qm‘zf E21 1. Topside ionosphere of Venus (in partiocu-
lar 'ionolayer' forming there) cannot be described by purcly
lonospherio mechaniems without consideration of the soler wind
#irect influence upon the ionosphere [21.' 48] .
h Thus the Maxrs end Venus topside ionosphere properiies are
different; At the Venus an immediete contact of the solar wind
plesme with ionosphere is obvious, i.e. the loncpause is really
& ‘boundary betﬁeen thermal iocnospheric plasma and solar wind.
14+ should be emphasized that the Ne(h) profile caloulation
technique used by (lotler and Danlel [31i}for Mars® ionosphere
which took iato account the convection and ‘magnetic barrier!

turned out 10 be lees successful then in the case of Venus'
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1oponph.ro.

The suthors explain it by great wobility of the Verms ionc-
sphere uprar boundary due tu influence of the solsr wind, in
fact admitting the diffarence betwsen the upper ionossphere pru-
perties of the two planets.

Thus, 1f the obstacle upper boundary on the dayside of the
planet had an altitude/V1000 km ('Mare-2' deta[6 ) then in
the given case the obstscle & ze nssr Mars in the noon regicn
3 times sxcesded those of Venus

Mars obviously has larger oross sises compared to Vemus
near the terminator an cbstacle lltitudc near Msre i 2000 km
(Valsberg st al.[:14. 15] , Dolginov, Gringeuz et al. [16:],
and A-1000 km near Venue {Verlgin et al..[bQ] ). The ethorse
[JBJ who es_umed the sxietence of the low-letitude ocusp in Mer:
magne tosphere, noted that ". . . the Mors intrineic field ia
obviously = fficient to ilucrense the msgnetospheric oross-seo-
tion near terminator and in the tail compared to atmospherio
interaction -barmcterictioc of Venus”,

As ‘s known the bow shock near Mare is farther removed
from the planet than that near Venue. It in an eesentiml a3 £fa-
rence between the Martian and Venusian solar wind-planet intear

action reglone,
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Russel1[24, 25) and Vaisberg ot al. [ 13, 14] belteve
theat the avereged pocition of the Mars bow shook vwas nearex
40 the planet than the authore of the ‘iantrinesic Nars' magne-
tosphere conoept (Dolginov et al.,[49, 50] , Gringaus et al.
[143 bas eveluated, i.e. nearer than it could be if Mars haw
an intrinsic msgnetic field with the value consietent wiih the
eatinates made by Delginov et al, [49. 50] .

The mean bow phook position does not charecterige the ob~
atacle nsture since the obmstacle model must be consistent with
all bow shock positions observed (including the farthest from
the planet). The faot that Veisberg et al. [13. u] and Fussell
[24. 2@] used the averaged bow shnck pcsition to analyze the
obstacle nature was repeatedly ocriticised by Gringaus {7] ¢
Gringsuz et al., [51 1. nolginov[:la] , Breus L21l ). However,
even a oomparison of the averaged positions of both bow shocks
shows that ths bow shock near Venus is much nearer to the pla-
net than that of Mars. Pig, 5 showe the mesan position of the
front near Mers (Vaisberg et al.,[13] ) thet is nearer 1o the
planet than according to measuremenis made by (Gringauz et .al.
[52:3 and the msan front posltion of Venus, according to the.
dete of the 32 bow shock crossings by Venere-~9 and Venera-10
{(Verigin et al.[2§) ). The bow shock near Venus ig obviously
closer to the planet than the Mars bow shook. It is quite con-
sistent with the above-mentioned lower size of the obstacle
near Venus as compared to Mare.

3. Followlng the hypothesis on the ionospheric naturs of an
obstacle of both planets Ruesell assumed however that an obsiacle
near Mars might have larger sizaabthan that near Venus due to
a higher conduciiviiy of the Mars ionosphere as compared to the
Venus one [28] .
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Comparison between the atmosphere and ionosphere proper-
tiez of tha iwe plenets is not in favour of such e conclueion.

Table 1 gives the characteristics of the plenetary .ono-
epheres and neuiral atmospheres, the magnetic field values
acoording to Rnssexl[?ij&and Dolginov et al. {ﬁ&, 49mxas well
se the Larmuc frequencies Odi sad- (J: which can be used %o
estimate the conductivity snd the ccllision frﬁquenoiamt}gh
and'~§th of sloctrons snd ions. To calculate %ey, and Bln
the dats of most recent etmospieric models were uged dassd on
exporimental data {obiained in particular from Viking's data)
which imply that the atmoephsres of both plansts in the region
of thse zein jonizetion maximum ocompletely comneiss of 002, and
the lonospheres of O§ Eﬁﬁa &é} « In addition to CU, the Venus
atmosphers containe atomic oxygen at h = 160 km n [ QJ.‘505
n ﬂccﬂ Bﬁ:& N 555} 3 considerable concentrations of O in the
Venus aimosphers that wers ignored here ¢an only incrsase an
eviimats of the gonductivity of the Venus®' atmosphere.

Twe f£ipal columms of Teble 1 give the estimates of Pedersen

G% and Hall 6%_ fonospheric conductivities in the main maxi-
aum ¢f fonization for various estimsies of planetary magnetioc
fields. To compare the estimates we can obviously restrict
oursgelves o the values of 65 so.aductivities in the maximum,
é;nca the upper atmospheres have sufficiently oclose extent and
properties for such & comparison (Mg. 48, ).

According to the PIONEER-VENUS date ¢he ionosphere magnetic
field value must be lower than B - wx measured by VENERA-&
st height of 20U km [49] . The uge of the lower values of 1
will increase the estimate. conductivities of the Venus ionosphe-
re as well as teking into account other components (in addition

%0 CO;) of the atmosphere.




17

Table 1 shows that sccording to the maegnetic field values
.for both planets (Dolginov et al.) the conductivity of the Ve-
‘nus ionosphere exceeds by en order that of the Mars ionoaphere.
vor B~ gx near Mars (Russell [:’25] ) the conductivities are
abgut the same. It should be also mentiioned that the elestiric
fineld E-—{—[\i l‘%‘ : 1ntorpl] inducing currente } = 6E

(where \J 48 the solar wind bulk velocity, 6 1, 18

interpl.
the interplanetary mmgnetic field) in the Venus ionosrhere sho~
uld exceed the slectric field inducing currents in the Mays’®

iopcephere hecsuse of the Q) decrease by about of

interpl.
factor of 2 to 3 with the increase of the heliocenirio distanoce
between Venus to Mars.

Thus, the ides about more intense induced magnstic field
near Mars which incresses the size of an obstacle more than
3 4imss agalnet that of VYenus due to & higher conductivity of
the Mars’ upper atmosphere is unconvincing. ' )

The above-given conaiderations on the bow shock position
and the obstacle 8izes near Venus and Mars confirm a view-
point of the "intrinsic® lagnetosphere of the Mars,

4. Different vaeriations of Mars’ end Venus'. bow shock
positions are éssential for finding out the obstacls mature
{Gringauz [jib

Plg. 5 distinotly shows & stable position of the bow
shock neer Venug and a large amplitude of variations of bow
shock position near Mars. According to the data of Bogdanov
and Veisberg [ﬁz] a change of the subsolar point of the bow
shock near Mars was up to 1R.

A large amplitude of bow shock variations, by the order
of magnitude corresponding to the magnetosphere sizes in the

front region (AL__u.BEE£SEBQ§£! ) ie known to be obeerved on
R megnetosphere '
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the pleneta with the intrinsic msgneiic field, such as Barth
and Jupiter,‘ln [32, 38} i assumed thet such an asmplitude
of variations could be velated to a changs of orientat.on of
greatly inclincd magnetic dipole while rotating. The authors
[ﬁZ. 38] , however, oould not reveal this dependence.

According to the date of Ne(h)-profile observations from
the Soviet Mars satelliites and the Mariner Mars vehicles con-
siderable variations of the Mariian ionosphere extension and
the upper boundary height were not detected. Along with this the
Venus ionopause altitude varied from 280 -~ 300 km %o more than
1000 lon with & relatively stable bow shock position (Pioneer-
Veniis data).

Thus, the removed orossings of the Mars bow shock and a
large amplitude of {i¢ varietions caunot be explained in the
framework of the concept on Martian cbstmole of ilonospheric na~
ture.

5) The bow shock of Mars{like the Barth's one} has a
trend to move farther from the planet when the aclar wind ream
pressure _f“fL decresses {and vice versa).

As to Venus the cases were observed when the front posi-
tion hed an unusual dependence on J3vz(Verigin 8t al.[263 ).
Thus, in Mg. 5, points (a), (b) .he bow shock position cor-

8

responded to dynamic pressures 4.10 " and 4.2.10"a —ng— and

. N )
in the point (e¢) /P“ sufficiently increased (8.410 8 %ig )

the bow phock, however, removed from the planet.

Such a difference in the behavior of bow shock nesr the
Venus and near ihe Mars can be explained by the céntribution
of the induced fieid 1nd to ths pressure balance at the

obetacle boundary near Venus {Breus [zf] Je



Since the fleld Eb is produced by the curcents ge-

A [_ X }
ne.ated by the electric field E ol V Bﬁ.nterp .
then with an inoreasss of solar wind velosity aad j3V3” s res-

pectively, EB mue’ alsc inorease and the pressure balance

nd
oan sustain if the bodunary position is ths seme., S0, the be-
haviour of obstacle boundary oreated by the induced meznetic
field can be different than the bshavior of the magnetopause
of the magneiosphere created .y the intrinsic magnetic field.
The Mare intrinsic magnetosphere, however, has relatively smmli
elges. :

It has been sarljer mentionsd (Dolginov, Gringsuz ot al.
[ﬁG} } thnt the magnetosphers boundary because of relatively
small sirs of the magnetosphsre when ithe dyramiosl y-essure of
the suler w;nd wae high sould approash the surfacse at'roﬁher
short distances and in such & cese the iransision lageér plasma
might immed’ 1tely internct with the ionosphars. In such cssgss
intense currents wight he induc-d in the ionoaphere and the meg-
netio field ¢ thess surrents could be mores distinot in the
atructure of solar windeplanet intsraotion ropion, changing tha
dipole'fiéld pattern near Mara. Thus during the Mare-% pass on
20.2,74 the B -component sign changsd im region 2-3, that is %y-
plcal of the induction effect, 1. fang, the asolar wind dynumis
presc .re was maximunr tuat day in comparison to the other satel-
lite psaads {Dolginov, Gringsus st gl. {ﬂéj&) anté the induotion
effect could be dips'inot in the Maprtian intrinsic’® maguetoaphers.

f. Aocording %o Huseell the faot that t" g magnetlic field
mxivum velue was observed noi al the shoriest dis snoe of the

satellite orbit from thie planet (fthe ‘Mars~1’ measurementa on

21.1.,72) v ove more nrgvment against Mays “intrinsie” magne o~
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sphere, 1t should be emphasized, lowevar, that if the planet
has & dipols magnetic fleld and the magnstoaphere hae dayside
cusps whose position and sises depend on dipole inclination
and the distance from the megnetopsuse to the planst, the sa-
tellite Oorbit pesricenter oan occur in the deyside cusp region
(magnetic fleld depression zone). "n that ocase the meximum
magnetio field will not be in the orbit pericenter. Bince &
periceater of Mars-3) orbit during the passs on 21.1.72 was at
the areogrephic latitude-40° on the planet dayside [32] the ef-
feot noted by Russell could be avmooisted with the Mers' magneto-
fiphere dqéida ousp.

T. Mnslly, to strengt! Sn the viewpoint of a non-magne-
tospharic nature of & Mars’ obstnole Russeli uses the Vaisberg'e
ot al. cormunication on heavy ion fiuxes at the obstacle boun-
dary layer and in the transition region behind the bew shock
tront {567 . ‘

Additional enalysis of the expsrimentsl dats [13,56]
mede by Besrukikh et al. [5‘? }ohond that the pecnlisrities
of data used by Vaisberg et al. for the conclueion on the de-
teotion of heavy lons can be explained without an apsumption
0f heavy ione present in the plammn recordaed.

It should be mentioned th- ¢ there sursly 1s a principal
poseibility of charge-exohangs hstwoen the solar wind flow and
fho uppar atmosphere and heavy iong in the solar wind-planet
interaction region probably do exist both near Vonus and near
Mars irrespective of a charwater of their obestacles bescause of
the direct contsot of the solar wind ione with Venus' atmosphere
an . lorcephsre and with the Mars® aimcaphere and ionosphere in
the d¢ 3ida cuep regions. Thie effcct is obviously present in

the Earth's ocuep regions alisoc,
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IV. Gongiueio,

It has been mentionsd above that in mddition to consider-
able similerity there are essential differences between the ra-
gion of 30olec wind-planet interaction near Veous and near Maru,
Among them are, in particular, lesser siges of a Yemis obsieole
compared to Mars' one, ruspectively, ihe bow shock near Venus
is closer to the planet; there are different dependences of the
dayside Loneephere properties on the Sun's zenith angle.

Lnalyeis of the totel sxpsrimental date makes 1t possible
t0 draw & conclusion that Venus' jonosphere and respesctively
induced magnetioc field are decisive for formation of the bow
ghock and of the picture of solar wind flow around the planct.
As to Mars, it is the intrinsic field of this planet that is es-
sontial in forming an obstmcle decelerating the solar wind.
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