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I. Introduction

The information now available about the nighttime iono=-
sphere of Venus has been obtained Efom single observations of
Mariner-5 [1] and Mariner 10 [2]spacecraft radio occultations
and from multiple cbservations of the same kind, made by satel-
lites Venera-9 and Venera-10 [3,ﬂ o The observational results
demonstrate considerable variability of Venus?! nightside ionc=-
sphere, i.e, height distributions of electron concentrations
ne(h) have one or sometimes two maxima at heights of about 120
to 140 km, Usually (though not always) electron number density
in the upper maximum exceeds n, in the lower,

It is rather difficult to interpret how Venus! nightside
ionosphere forms, the details of its étfgcture and its variabi-
lity. Possible sources of ionization in the Venus nighttime io=-
nosphere have been discussed, they are solar wind proton fluxes‘
turbulized behind the near-Venus bow shock that partially psne-
trate the nightside stmosphere of the planst; cosmic rays; scat-
tered solar radiation L, » 602 charge exchange with He' - ions
transported from the dayside ionosphere, meteoric ionization
‘[1, 5 to i] » All the hypotheses mentioned have not either in-
terpreted satisfactory ne~values observed or (and) have not

used as a basis direct experimental data about lonization



sources, .

Direct measurements of an electron plasma component made
on Venera-9 and 10 sstellites in the optical umdra of Venus at
gltitudes of aboput 1500-2000 km revealed that intense electron
fluzes exist there, with energles exceeding severai tens of
electrop~volts [9—1EL Electrons with such erergies, when collid-
ing with neutrals in the nightitme atmosphere of the planst,
can ionize them and, therefore, can be one of the sources pro-
ducing tha nighttime lonosphere cf the planet, As was shown in
[11 , the electron number-fluxes detected ik'~ 10%cn™2s™! are
suffficient to produce & nightitme iorosphere with an maximm
electron number demsity B__~ 10%ca™ which coincides with the
data of radio—-occultation experiments [ﬁ to 4} .

The present paper shows that in the nightitime lonosphere
nél « value obtained by radic occultaica methode obviously de-
pends on the intensity of electron fluxes with the above men-
tioned emergies, measured sbove 1500 to 2000 km. It implies
that such electron fluxes reach ionospheric altitudes znd do
play an essential part for nightiize lonogphere fermation,

Below is given the procedure used for calcualating profi-
les of electron concentration n (h) in the nighttime ionosphere
from the measurements of electiron fluxes in the optical umbra
of Venus; electron density values n;' in the calculated pro-
file maximun are compared with the data from radioc occultastion
‘measurements n_, o |

Calculations of n (h)-profiles were made in this paper
under the ggsumptions somewhat different from those used inm

I}ﬂ and iz some aspects they describe the process of loniza-
-tion more sccurately.
These calcalations snd comparison of the nb(h) profiles
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thus calculated with experimantal'fill be given after a brief
description of the procedure and basic results of the_VeneraPQ .
and Venera-10 radio oécultation measurementé. Part of the pre-
liminary data of these measurements was published [3,4] and
part of them was kindly supplied to us by M.Koicsov, N,Savitch
ghd their colleagues, |

II. Summaxy of the procedure and basic results
of radio occuliation experiments of Venus!
satellites

‘Duwrring the flight of Venera-~9 ;nd Venera-10 satellites
multiple duali-~frequency radic occultaiion of the nightiime
ionosphere of the planet was carried cut, Heasurements were
gﬁda during 19 radio occultation sessions Trom October 24 to
Pecember T, 13575 [3,4] °

| During these sessions the satellite transmitter was send-
ing to the Earth two coherent monochromatic signals in
L (A, =32 cr) and S ( A, =8 cm) - RF regions. The ground-
based center received the signals, digital computers were used
for measuring their frequencies, and analog computers for mea=-
suring their reduced phase difference Y =(A{/A¥i-%H ’
Pige1 from [4} ghows examples of raw data on ¥{t) « The en=-
tire variation of Y  from the recording of the ionosphere
effect and until the given time {(t), is proportional to the
integrated electron concentration Ha(t) alcng the radio path
in the ioncsphere of the planet. As Fig.1a shows during the
October 28, 1975 session, Y (i) (and therefore He(t))had one
- distinct maximum and during the November 2, 1975 session twd
distinct time spaced maxima, Hence ithe solution of an inverse
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problemcwill obviously result in n (h)-profilos having on these
days one and two mexima, respectively.. Y(t) -value recording |
on Bovember 4, 1975 (PFig.1) radically differs from the first
two racordihgs by the width of its upper maximum, The recordings
mentioned illustrate considerable varisbility of Venus? night-
time ionosphere. '

The electron concentration profile n,(h) in the jonosphe~
re was calculated by solving the inverse problem under the
sssumpticn of spherically symmetric ionosphere and with refrac-
tion neglecteds To reduce the effect of plasma, present along
the radié—path, on n,(h) determination the mean variation of
the reduced phése difference over the path portion whsre the
ionosphere did not effect the measurements was extrapolated to
the subseguent path portion. This was done during z period
equal to that of radio occultation, then these mean variations
were subtracted from the messuremental results, Preliminary
ballistic data were used provide heights for measuremental
results; possible height shift for ne(h) profiles obtained can
be +10 km [4] . The Venus radius was teken as 6050 km for cale
culations. Remess errors of neuvalues calculated were determined
et heightas where the ionosphere still has no effec;, they were
90 to 250 cu™’ from session to session [3] .

Pige2 fronm [ﬁ] shows ne(h) profiles calculated for three
sesaions, their W(t) recordings are given in Pig.1,

211 n, (h) profiles obtained during 19 sessions can be
provisionslly subdivided into two major groups: with two (13
profiles, e.gs Pige2b) or with one (3 profiles, e.g. Pige2a)
ﬁiatincb~ne maxima, Electron concentration values in the upper
maximum, Do (3 to 16)'1O3cm'3 are usually higher than those
in the lower maximun (2 to 11)+10%cu™ which is shifted rela-
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tive to the upper by 17 to 24 kme

Between the maxima n, are 3 Yo 10 times lower than within
them and not more than (1 to 3)+10°cm™>, The characteristic
height of the upper maximum is about 137 km, If a profile has
one maximum the latter is usually at the height characteristic
to the upper maximum of two-maxima profiles, Emphasis should be
given to the profiles with narrow upper maxima (4 to 6 km) and
‘several narrow maxima with ng ,(Svto 7)o103cm'3, those were
received on November 4 (Pig.2c) and 5, 1975, The navrow layers
seeng to be éimilar to spo..dic formations typical for the E_-
region of the Barth's ionosphere. A.typical feature of the Venu-
sian nightitme ionosphere is its small extent from 30 to 50 im
in different sessions, 7

Thus multiple radio occultation measurements in the night-
time lonosphere of Venus made on-board Vénera~9 and Venera-10
satellites have yielded phenomenological classification of
height profiles n (h) over the nightside of the planets In the
' context of this information it has become obvious that diffe-
rent results of radio occultation experiments obtained by Ameri-
can Mariner-5[1] and Mariner-10 [2] vehicles are also the evi-
dence to the considerable variability of nighttimé ioncaphere

paremeters,

111, Calculations of an electron concentwation
profile

Ton production rate in the 1oncs§here, due to electron
fluxes measured in the optiscal umbra of Venus, was calculated -
under the assumpiion of a flat and one-component nightiime

atmosphere of Venus consisting of neutral 002 molecules concen-
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trationon‘(h) of which near a height of h (approximately
equal to that of electron concentration maximum hm) cen be
written s follows: ,
. n, (h)= n,,-exp(-(A-A)/H), -
where 11,, and H‘o , are the conceniration and scale height
of neutrals at height ﬁo respectively, This approximation can
be justified since CO, is the maior component of the atmoaphere
st lomospheric heights [12 . Contrary to [il , where emay
00, ionization by electrons with an ionization cross-section
independsnt of their emergy B was regarded as & dominent non-
elastic process, while ionization by electroms slready smbject
to one nom-elastic collision was not taken into mcoomnt, over
present calculations take into account the loss of energy by
lonizing electrons due to excitation and ionization, ss well
as ionisation produced by these electrons in repeated non—
elastic collisions, Energy dependences of cross-sections of
various excitation processesa G;(E) end differential mas-»aec-i
tions si(x,fr) of ionization by a primary electrom with energy
B, which produces a secondary esleciron with energy T ware
taken in parametric terms according to ﬁﬂ e Besides it was .
agssumed in our calculations that the velocity of the primary
electron did not alter its direction in elastic and inelastic
collisions. The calculations in [11] wers made for another
extreme case i.e, imoiropic angular distribution of electrons
after a collision,

Calculations for two extreme cases of angnlar &istribu-
tion uf electrons after their collisions with neutrals in the
atmosphere, cerried out in this paper and in [11] were made
due to the fact that experimental data ebout angnlar distribau-
tion of electrons after s collisions st different E, are scarces
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How the assumptions different from those in [11 effect the
calculational results is discussed in SectV of this paper,
Since we have assumed that the velocity direction of
electrons does not alter in collisions and the energy an elec-
‘tron loses during elastic collision svent is very low '
( Shm/MIE = 510778 [14] where Mm is the electron mass,
M is the CO, molecule mass), in the spproximation comsidered
elastic collisions cen be neglecteds In this case variations
in the electron distribution function f( E, & , B ) over &

layer df thickness can bt written as followsz

dfEsR . nah 1;12
Henl = 20 [4e.m, 8’[2“&”?“ E 7] (2)

= S H(Ewwy 0, R+ W /BN (Evig) - ;IHM T,f’,5)l1~fIi+T)/E),S;lE*I,+TT)dr
where & - is the angle at which an ionizing eleciron enters

the atmosphere, W; 1is the mean enargy lost by the eleciron in

the 1'? excitation process and Ii - is the threshold energy
of the i*! ionization process (from Tables in [13] ).

Phe first and the second terms in (2) describe the decrea-
se of the number of electrons with energy E due to losses of
electrons energy in excitation end ionigzation acte; the third

and the fourth terms describe the increase of the number of
electrons with energy B due to the influx of electrons which
initially had higher energies and losté engrﬁ W;as a result of
excitation and energy (11+'r} because of ionization. In the
equation (2) we neglected the electrons with emergy B, produced
by ionization and consequently the additional lonization they |
produced, -

The équation (2) integrated with use of computer. As an
initial condition an isotropic dist~ibution was assumed consist-
ing of two groups Aof elecirons with concentrations and tempe~
ratures n,, T, and n,, T,, respectivelys '
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The equation (2) illustrates that f should be .(
known at height £ up to energies equal to max (E+¥i,2E+I,)
' to determine the values § with E energy at height f-df , Hence
at high energies the initial oondition (3) was replaced by the
follov:hig oconditions

| f(E,0,8) = 0, E>Epay - (4)

The caloculations were done under the assumption that

Eax"300 ev (the measurements of electron plasma component cn
Vensra—9 and Venera-10 were carried out with retarding poten-
tial Uas 300 V of the electron analyser smd, thus, the ioniza-
‘tion of the Venus atmosphere by electrons with enexrgy > 300 ev
was also neglected,

o After the determination of f(B,0,h) at height h the
rate of ion production at this height, q(h), wes calculated
by the formulas - (e-nz W2

g th) = ywn,(R/m* ! E[fq(ﬂ%..m*f Js;rs,wr] oj #(e, 5, hsinvavde(5)
where P, suto is the efficiency of autoiomization in the jth
procese of excitation (see [9] )e e concentration of iono-
spixero electrons, as in [4] s Was assesged from the condition
of local equilibrium of ion production and recombination:

4 -«n. =0, thus
. n(h) = W , (6)
where o is the coefficient of 003 dissociative recombination
with elsctrons was considered to be equal to 3,8¢10 lem sec™! ¢
(1 5] and its electron energy dependence was not taken into

acoount,
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IV, Comparison of electron concentration in |
nighttime ionosphere calculated from electron
fluxes measured in the Venus umbra with

deta of radio occultation meesurements

In Pige3 in X,W coordinates (x-axis passes trough
the Venus center and is directed to the Sun) the circumplanetary
section of the Venera-9 orbit (November 25, 1975) is shown by
a8 full curve, and of Verera-10 (December 3, 1975) is shown by
a dash end dot curve, Fig.+ illustrates results of measurements
of plasma electron component made &t the abové mentioned sec-
tions of orbits during their deepest penetration in the optical
umbrae. The coi‘responding parts of orbits are shown by a thick
lines in Fige3e In Fige4 the lengths of vertical straight lines
demonstrate within which limite currents I, recorded by a wide-
angle electron analyzer (+40°), oriented in the antisolar direc-
tion, varied for 10 seconds with the constant U, - retarding
vpltage at analyzing grids of a sensors, In Fig.4 smooth ‘curvee
give valunes of Ie’ calculated similarly to [16] based on the
characteristics of the electron analyzer [17] undesr the condi-
tion that the distribution functionof electrons aroﬁnd the sa-
tellite is isotropic and can be approximated by the erpresaioni
(3) with n, =0.8 cu™>, T;=13 eV , N, =0,04 ca™>, T, =100 ev
is a full curve and with Ny =3,3 em™3, T, =15ev , N, =0,2 om™?
T, =100eV  is a desh-and-dot curve, Pig.4 illustrates that
with this spproximation of eclectron distribution function the
estimated vé.lnee of electron currente agree with the measured
value of I  over a wide range of VUp,

Using the above given distribution function paremeters
£3), according to the methode described in Section III, the
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electrol concentration profiles hy(h) were calculated; in Fig.5
they are vshounv by smooth curve; by a dashed cturve - for elec-
tron measurements on Fovember 25, 1975, and by a dash-and-dot
curve with two dots - for measurements on December 3, 1975,
The ulenlsticn of proﬁ.las was carried out with the rollm.ng
values (formula (1) ) of parametere of the Vemus night-side
neutral atmospberssf, =2.10%ca™>, £ =140 km, H =5 kme In
Pig.5 the full and dash-end-dot krokem lines illustrate the -
profiles n (h) from the data of the redio ocoultstion experi-

. ment made on November 25 in sbout 12 minutes end on December 3,
~in sbout 18 minutes after the deepest messurement of electren

Pig.5 demomstrates ihat with chosen atmosphere parameters
n,(h)-profiles calculated by the messured electron fluxes are
in agreement with redio ocecultation profiles by the height of

m, by the value of electron concenw
tration in it and by the profile width,

The increase of velnes n max (see Fig.4 and Pig.5)
determined by rediomethod, coincides with the growth of measured
slectron fluxes,

" Let us make more comprehméiw comparison between the hem
electron concentration in the maximum of estimated profile
and the data of radio occultation measurements Ng, o In Table 1
for the dates, when it was possible to meke a compariscn thera
were given the parameters of electron distfibation funstion n,
P hz. o) deterﬁ.ned from elestron spectra, measured in the
despest available mt of Venus opticsl umbra, Us.T.~time of |
spectrun’ messurenent, average hnght h end senith engle Xe¢
‘of the corresponding satellite orbit section end electron m
centration value ﬂ.. in the profile maximum calonlated from
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distribution function parameters given in Table, The Table also -

demonstrates the values n, in the maximum of radio occultatibn
profiles for the same dates, UT-time of rad.to occultation obser-

vatiom, N - zenith angle of points of tangency of fha planet |

- surface by a radioray. | o o |
. _In Fig.6, nam dependence of n . is plotted acerd,ing. to -
data of Table I, As Fig.6 illustrates, the values of electron
‘concentration ng, in profile n (h) maxims caloulated from the

electron flux measurements in Venus optical nmbra. correlate ;

with the results of rad’«; occultation measurements n o The cér-f :

relation coefficient ia appromﬁ,tely, equal to +0.6, according
to data of Table I, '

| V. Discuseion

Thus the above n, (h)-profiles calculations as well aa
results [1 1] heve shown that the measured in the optical Venus .
nmbra electron fluxes can result in the nighttime ionosphere

formatim with n__ ~ 10%mn™> in accordsnce with the radio occul-

em
t [1-4] (see Pig. 5,6 and Table 1).

o The correlation of the ionization source intensity -
(n“:‘l values) with the n, redio occultation measurements (Fig.6)
glves evidence that several iens ev electrons are important
ionization source in the nighttm‘ Venus atmosphere and seem
to be responsible for the upper maximom in n,(h)-profile at
peights ~ 140 km, However, the electrons with energies consi-
dered cannot reach the height of the lower maximum of the iono-
sphere obeerved by 17424 km (i.e. by (3¢5) B) lower than |
v;pper maximm {3,{] » and other ionization sources should be
used for its explsmation. .

tation




14

At th> same time it follows from the correlation of ngm

an@ Dop that as far as the electrons with energies of several
tens ev reach maximum altitudes there is no any mechanism that
effectively prevents electrons with such energies from penetrat-
ing inside the night-side atmosphere, The magnetic field paral=-
lel to the Venus surface in a major part of its night-side at-
mosphere could be such a mechanism., The measurements of the
Venus magnetic field at the discussed ionospheric heights were
not carried nut (at the heights of Venare-9 and Venera-10
flights (2 1500 km) the magnetic field behind Vemus depends

on the interplanetry magnetic field, it stretches towards the
Sun [1 8] and consequently mainly is not parallel to the planet
surface); the correlation of n:m and n_, indicates that appe-
rently there is no stable magnetic field parallel to the planet
surface at height < 1500 km.

The estimates obtained in ‘31] and these results givem in
this paper show that the electrons with energy of several tens
of electron-volts interacting with the 002 neutral atmosphere
iill produce an ionization maximum at heights where n‘-20109cﬁ3.
This consequence of the ionization source properties makes it
posaible to estimate the concentration of the night-side neu-
tral atmosphere at the height of ionization maximum (~ 140 im)
also as ~ 2¢10%cn™>, In daily averaged models of the Vemns at-
mosphere charecterized by the upper atmosphere temperature
7 =450° [12] and T_ =380°k [19] the neutral concentratiom
corresponding this value is located at heights of about 170 and
165 km, Lowever, for example, in [20,21] where the daily varie- .
tion of ths upper atnaspherg temperature with the average leval
of soler activity, is considered the value of T, varies from

abort TOO ¢ 800° in the daytime to sbout 300°K at night. The
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period of Venera-9 and Venera-m operation is close to the solar
activity minimum (flux of solar.radiation with a wavelength of
10.7 om during the period considered in this paper was within
(76 + T7) - 10~2%m2g,~1 [22] ), therefore it can be aésumed‘_
that in the Venus atmosphere T_ was <300°K, The paremeters of
the neutral atmosphere in the neighbourhood of h~ 140 km, used
in the calculations, can be obtained, for example, h=100 km is
taken as a datum level from the model [12]‘ and the calculation
(from the barometric formula) of the neutral concentration.with
T~200°K for higher altitudes can be carried out,

Some cases given in Table 1 ‘demonstrated the discrepancy
between the height of the calculated maximum h:‘ and the radio
occultation profile maximum height h ( on the October 31 hg -
h) = 5 km, on October 3- and on Rovember 1 h° = h = 15 km),

In oui- opinion this discrepancy has no physical sense and is
agsociated with possible height estimation uncertainty, in radiq
occultation data, which according to [4] can be + 10 km,

The estimates of the Venus night-side atmosphere ioniza=-
tion produced by meteors [7] showed that the intemsity of the
source comsidered in effect can be sufficient for producing io-
pization in the atmosphere with n,, also coincident with expe~
rimental date. According to these estimstes meteoric-ionization
maximum is at a height where .~ 1012010 cm™> [_7] As was
shown above the electrons with energy of several temns e,v, can
produce an ionization maximum a height where n ~ 20109em™> and,
concequently, meteors can contribute only to a production of
lower n, maxima. ,
| Let us consider the ressons, which can lead to notcoine
cidence of values of n__ calculated end observed by radio occul=

em
tation method, It may be caused by time variations of ioniza-
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tién souyce “intensity end by horizontsl gradient n, in the

; night;-side ionosphere., As Table 1 illustrates, tiinés of electron
spectrum messurements and radio occultation times differ by 10 ©
to 20 min, The cherscteristic time for establishment of n, in
the lonosphers T=( & ng,)” % 6 min with n_~ 7+10%cn™> and 1f

~ ionizing electron flnuxes vm in the time-intema}. between plm-
me and radio ocoultation meassurements, the.icmoaphere can be
considerably changed to the moment of radio occultation, Time
varistions of plesms conoemtration slong the radio ocouliation
path and possible horizontsl gradients in the Vemus night time
ionoaphere can lesd to errars of n, observation by the radio
ocoultation method (see, for sxmmple, the review in [23] ). on
the other band, the Wﬁ values .cf'n:l can coniain errors
due to the fast that the model for the Vemms nemtral stmosphere
count,

Ais 1t wes mentioned in Section III in the calenlations
of n,(h)-profiles several essumptions, different from those in
[1 1] were used, :
Therefore the effsct of different caloulation methods on -
the ionosphere parameter :-eefimatiom should bameéﬁguted.
According to [11 , ionosphere parameters of the November 25
and the December 3, 1975 can be msgessed., The iralttea of ommidi-
rectional electron fluxes [ (E240 ev) equel to 0.8+10%m™
and 2,4¢10%am 2gec™! correspond to the current values (see Pig.4),
recorded by electron snslyzer on those days with Um0 v, taking
into acdount the smalyzer chavecteristics [17] and under the
sssumption of electrom isotropic distribution function. The egua~
tion (9) from [11 mekes it possibdle to estimate height hy with

-1
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h,~ 139 ¥m, In so dcing from the equation (11) inm [11] the con=
centration of n_ ~ 6°10°cm™> and 104 "3' mpectively on the
25-2- of Bovamber end the 3—- of December, can be obtained; these.
values dif:ter from the values given in Table I by not more. than =
20%. The shape of n,(h)~profile calculated by the method of aec— :
tion III, differs from n, {h) shape :!.n[ﬁ] (m:apman layer) by
grgater width at half height (3.936 and 3.GB£ respectively) due
to slower decay of n (k) at height lower than h . Slower decay
is associated with the fact that ionization produced by electrons
during repested non-slasti: collisions at lower height was taken
into asoount. Aocording to the caleulations made in this paper
the height of ionization meximum h_ is by (0.2 ¢ 0.4)H, lower,
than h , from formule (9) from [11] , it can be qualitatively
explained by the neglecting of elactron acattering in the pre-
sent pé.per. v |

So the change of a calculation method in the present
paper (as compared with [17)slightly effects the ionosphere pa~
rametere estimation and the sensitivity of correlation between

and Do to the change of method of calculations is compara=-
t:lvaly low,
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VI, Conclusions

1. Bleotron fluxes ‘measured in Venus' umbra are suffi-

ciert to produce the nighttime ionosphere with n_ ~ 10%en™,

2. m correlation of the electron number-fluxes in the
Venus umbra and the datas of radio occultation measurements |
of n, in the nighttime ionosphere is revealed. |

3¢ Electrons with energies of tens of eV are apparently
responaible for the upper maximum in the n_(h) profile in the
nighttime iomosphers,

4, Concentration of neutral particles at heights of
the upper ionization maximmm (~ 140 ¥m) is n ~ 2¢10%em™>,

The authors thenk !.A.Koloeov, HoeAeSavitch and their
colleagues for permission to use their unpublished results of

nightti. ~ venusian ionosphere radio occultation measurements, .
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Symbol| Date Satellite

Blectron measurements | Efd.iq ocoultationa

T |ng,en| T eving,em? (T evings” | am{ XS | uT | Xo |natoen
¢ 10.28,75 Venera=9  03.48 1,4 13 0,09 100 7.2 1700 142 03,59 150 16,0
Y 10,30,75 Venera-9 ’04.08 - - 0.6 70 9.4 1600 143 04,18 151 503
o 10031s75 Venera-10 07,05 = « 0,38 50 7,0 1809 152 07,20 146  Te4
4 11,01,95 Venera-9 04,26 143 17 0,16 100 9,0 1500 143 04,36 152 Te9
o 11623,75 Venera-9 08,02 - - 0,07 100 3.3 1300 157 08,13 162 Sed
. .11.25“75 Venera-9 08,21 0.8 13 0,04 100 5,3 “1200 158 08,34 165 2.9
5 12,03,75 Vecera=10 05443 3.3 15 0,2 100 11,9 1700 154 06,01 157 155
0 12,0575 Venera-10 07,08 161 9 0.16' 100 T.1 1800 155 07,28 159 7._0
o 12,07,75 Venera=10 0,6 13 0,18 70 6,5 2100 157 08.5¢ 160 _ 8,8%)

) in the upper maximum

08,33
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Figure Captions

The examples of primary phase differences data in
the radio occultation experiments: a) October,28,
b) November, 2 and c¢) November, 4, 1975. |

n,(h) profiles, calculated from date of the radio
occultation experimentss a) October, 28, b) Fpvem-
ber, 2 and ¢) November, 4, 1975, |

Circumplanetary orbit sections of Venera-9, Novem-
ber, 25, 1975 and Venera-10, December, 3, 1975,

The orbit sections where measurements, given in

Pige4, were carried out, are shown by a thick lineg

Currents Ie’ recorded by electron anmlyzers with
various values of retarding potential VR on their
analyzing grids, November, 25, and December, 3, 1975,

The comparison of ne(h) profiles, calculated from
data of the radio occultation experinentt Hovember, 25
end December, 3, 1975 with the profiles calculated

from data (given in Pige4) of electron flux measure-

ments, — - -  HNovember, 25 -— --— December, 3,

1975

The comparison of electron concentration values in
h,(h) profile maxina, n;;_calculated according to the
measurements of electron fluxes in the planet umbra
with the results of radio occultation measurements

of nm.
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