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Introduction

The problem of the nature of ionization sources maintaining
| the Venus night-side ionosphere, that has been recently active-
ly discussgé;%%ther clear up now, the relative contribution of
various sources is still under consideration. This occurred as
a result of analysis of charged particle measurements on-board
the Venera-9, Venera-10 and Pioneer-Venus Orbiter (PVO). The
authors of plasma experiment on Venera-9,10 paying their atten-
tion on the fact that the electron fluxeg with the‘energy of se-
veral tens of electronvolis were relisbly recorded deep in the
planet optical umbra at 1500 to 2000 km. altitude, have suggest-
- ed that these fluxes do create the main ionization peak of the
1 ionosphere in”planetary night-side [6, 7] . The calculations
" of electron impact ionization of Venus atmosphere by Gringauz
et al., 1976 [8 5 9] and revealed the correlation between
ionizing electron fluxes je and electron peak density Me max
. of nightside ionosphere electron depsity profile Mg (}l ), al-
lowed Gringauz et al. [10, 11] +to qohéludathat the electron
fluxes with the energy of several tens ev are responsible for
the formation of the main (upper) ionization peak.

As it was shown in [12, 13] the assumption of [8-11] that
the ionizing electrons penetrate up to the altitude of main
ionization peak at h,mxc5140 km and the conclusion of [10, 11]

that the real value of neutral particles density M at this
altitude is #2.109 c:m"3 , i.e. 30 times less than M n value
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according to the Venus nightside upper atmosphere models exist-
ed at that time [14, 15] , were confirmed by the PVO direct
measurements of ionizing electron fluxes [16] and neutral gas
[17] in the nightside ionosphere.

The measurements of ionospheric plasma with the aid of PVO
Ion Mass Spectrometer [18] led to a suggestion of one more
ionization source in the Venus nightside etmosphere. According
to this suggestion the 0% ions transport from the planetary
dayside ionosphere and their subsequent downward diffusion to the
lower nightsight atmosphere are responsible for the formation
of O; ions (prevailing in the main (upper) peak of ionization)
as a result of the following ion-molecular reaction: ot + 002—'
—~0" + cO (18] . Therefore in a number of papers [12, 13, 18-
—Bi] was discussed the question - which of the abovementioned
ionization sources is responsible for the upper night ionosphe-
ric peek formation. It should be borm in mind that in the ex-
tremely variable Venus nightside ionosphere [19, 25] other io-
nization sources should also exist and for explanation of a spo-
radic lower ionization peak (hz 120 km) can be used for exeample
the energetic ion fluxes from the plasma sheetl [12, 13] re-
vealed by Venera-9, 10 in the Venus magnetic tail, or may be,
the energetic electron fluxes [19] and SO on.

A straightforward unumbigous solution of the problem of
main jonization source in the Venus nightside ionosphere, based
on the existing experimental data only, does not seem to be pos-
sible despite of the large amount and apparent completeness of

- the PVO measurements. The considerations of results
of charged and neutral particle measurements on-board PVO and
on-board Venera-9,10 published till 1980 allowed to Gringauz
et al. [12, 13] and Shunk end Negy [24] to conclude that mein
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Re (h )-peak in the Venus nightside ionosphere can be formed

hy electron impact ionization and that the contribution of ot-
-ions transported from the dayside ionosphere may be essential
only in the formation of upper part of the M, ( R)-profile
(higher than altitude of main peak).

On the other side, Spenner, Knudsen et al. [26] using new
results of ion and electron ionosphere measurements by the PVO
ﬁRetarding Potential Analyzer (ORPA) [23, 26] concluded that
jonization and its variability near hlnax is mainly responsible
the 0%-ions transported from the daysidgkwhereas superthermal
electrons provide only relatively stable ionization "background"
at these altitudes.

Since, in Spenner et al. paper [26] +the description of pro-
'perties of ionizing electron fluxes is not correct, and conclu-
slons made from comparison of results of the thermal ion density,
measurenmnents and‘of.the superthermal electiron measurements also

leem to be not correct, let us return again to the problem of
the origin of main ionization peak in the night ionosphere at

-Venus.

On the variability of ionizing electron fluxes

Analyzing the variations of superthermal electron fluxes
measured by ORPA at aifitudes Z 180 km Spenner et al. [26] claim
that they are stable within a féctor of 2. This suggests thati
the superthermal electrons cannot be the main source of the
nightside variable upper ionization peak and their role is re-
duced to the formation of stable Mbackground" of Mg (h)-profile
[26] . To confirm a relative stability of the ionizing electron

fluxes Spenner et al. [26] used partly published in [11] results

of electron spectra measurements above the Venus nightside on-
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board the Venera-9,10 satellites. It is easy 1o show that
actually the measurements o£ plesma electron component in the
Venus optical umbra onboard the Venera-9,10 revealed the op-
posite i.e. the high variability of the electron fluxes.

The wide-angle (+40°) retarding potential analyzers (RPA)
were used to measure électron energy spectra onboard Ve-
nere~9, 10,

In the case of Venera-9,10 enalyzing grid was of a spheric-
al shape; 16 values of retarding potential were used which were
subsequently changed every 10 seconds (with total cycle of meas
surements 160 sec); the collector current Ie was measured
every second; the total range of variation of retarding poten-
tial was 0-300 v. By use of Ie values, angular characteristics
of RPA and by use of supposition that electron distribution
function is isotropic, the values of omnidirectional electron
fluxes were determined. One must bear in mind, that the normal
to the RPA apertufe was oriented in the antisolar direction and
measurements under consideration were made in the deep optical
umbra of the Venus; so the electron fluxes measured were direct-
ed to the planet. On the Fig. 1 all values of Ie for four va-
lues of retarding potential -UR (U;{: 20,40,80 and 150 v) aver-
aged by 10 second-intervals a;; given in the altitude range

1200-2000 km at the distances Z 1000 km from the boundary of
the optical umbra. These measurements were made in October-De-
cember 1975, and usually not more than 3-4 retardation curves
(electron spectra) could be obtained during each satellite pass
( 2 days) in the abovementioned region of optical umbra.

As one can see from Fig. 1, for all L]R?yalues spread of
measured Ie -values and je (Ee 2e Vr) vaiues is 2% 2 orders

of magnitude during the whole period of measurements. So, the



Venera-9,10 measurements of plasma electron component do not

confirm conclusion of Spenner et al. [26] on the relative sta-
bility of electron fluxes behind the Venus. Even among the nine
electron spectra presented earlier in [31] (end measured by Ve-
nera-9,10 practically'simultaneously with the radio occultation
ne (h.)-profiles)there.are two spectra with electron fluxes
differing from the mean values }ngcjbr more than 2| [ 26 ,28] ,
The abovementioned varPiability of electron fluxes behind
the Venus (Fig. 1) reflects mainly their pass to pass variation.
During one pass through the region of tpe optical umbré-under
consideration the electron fluxes as a £ule varied essentially
less and the increase of Ie by factor 50 was obser&ed once -
on November 7, 1975 [28] . The samples of Venera—9, 10 elect-
ron spectra, measured on various passes through the optical umb-
ra are shown in Fig. 2. The vertical bars in this Figure are the
limits of electron fluxes variations during 10 sec. for the fix-
ed value of (JR . These electron spectra are quite similar in
shape but different one from another by number fluxes up to itwo
orders of magnitude. Presented on Fig. 2 spectra were measured
by Venera-9, 10 in 1300 to 1900 km height interval. In paper
of Spenner et al. [26] it was mentioned that according to the
ORPA data aboard PVO the shape of electron spectra at lower al-
titudes (200 to 1000 Qﬁ) is similar and the electron fluxes value
is independent on altitude. The similarity of electron spectra
measured from Venera-9, 10 and from PVO is an evidence that the
electron fluxes of several tens of electrons volits above the
nightside of Venus in the entire altitude range from 200 to.
2000 km are of the same origin.

Then the value of ionizing electron fluxes in the Venus

nightside ionosphere should also vary in the wide range. This is
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not in agreement with the conclusion repeatedly emphasized by

Spenner et al. [26] that variations of the suprathermal elect-
ron fluxes in the nightside ionosphere usually do not exceed
a factor 2. The reasons of this difference are not quite clear
since in [26] it is not described in what way factor 2 was
obtained and there is no information on the extremal values
electron fluxes observed in the nightside ionosphere; it is
not clear how the data were choison for analyze of the electron
fluxes variability. A}simple comparison of electron fluxes with
Ep>45 ev in the vicinity of h=300 kn measured in the night-
side ionosphere at 60 and 56 FVO orbits presented at Fig. 3
and 4 of [26] , shows that je ‘value differed more than by
one order of magnitude on both cases. Since it is difficult
to assume that ORPA recorded extremal electron fluxes at iwo.
these orbits,the conclusion that the electron fluxes in the
nightside ionosphere are stable [261 seems to be groundless.
The variability of ionizing electron fluxes, obtained from
the RPA measurements of plasma electron component onboard Ve~
nera-9, 10 above the nightside of the planet (Fig. 1,2) corres-
- ponds to ’7e variability in the main peak of the nightside iono-
sphere as observed by radio occultation experiments [19, 25]
and cannot be a reason 3 'to reject the electron fluxes

as the main ionization source in the vicinity of hlnax.

On the correlation of suprathermal electron fluxes

and ion density in the iénosphere

The second argument of Spenner et al. [26] in favor of
0% -ions transported from the dayside of Venus as the main ioni-
zation source in the nightside ionosphere, is based on the com-
parison of the measurements of ion density INi{ and supratherm-

~al electron fluxes along the PVO orbit. Whereas the supratherm-



al electron fluxes were relatively stable, /i varied within
significantly greater limitse and variations of both value‘s!gl%%
correlated. This argument also can be criticized both from me-
todical and physical viewpoints.

Indeed, Spenner et al. [26] compared /i and je values
(see Fig. 3-5 in paper [26])which were not measured directly
but were determined from thé retardation curves measured by
ORPA. In determination of /7¢ the measured current voltage
characteristic was approximated by the analytical expression de-
pendent -on ion component parameters of the ionOSphe;ric plasma
[29] . In nightside ionosphere of Venus; where essential and ir-
regular veriations of plasma ion component were observed, this
method can lead to the unstability of the ion density estima-
tions, i.e. variations of Ni values estimated could exceed
the real variations of this paraineter. On the other hand, in the
determination of je from the retardation characteristic it was
assumed dje /c[Ur ﬁ... , that leads to smoothing of electron
fluxes variations [26] . So, on the base of data presented

n [26] it is difficult to judje on relative variability of je
and N . Note that N value was determined from PVO with % 3

‘times better spatial resolution than je value (see Figures'B—S

‘in [26] ) that also can bring to impression of greater M| vari-

‘ability due to possibi]:ity to register small scale variations of

this parame ter.

From the physical point of view even a methodically unre-

‘prouchable comparison of the relative je end NMi{ variations

and lack of correlatlon both values at the heights sbove 180 km

in the Venus nlght81de ionosphere does not supply useful informa-

tion on the predominant ionization source in the vicinity hlimx .

iIndeed, the comparison of local satellite measurements of je
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'

and Mi can be reasonable only at the smaller heights, where
J—
the condition of local chemical equilibrium is fulfilled

Above 180 km the e (h)-profile could be defined by unlocal

-

diffusive and/or convective processes. Under the chemical

equilibrium when the suprathermal electrons provide the main

ionization peak ’7iﬂ'Vje'nn . A8 Np is often and irregular

variable in the nightside atmosphere [30] the more signlficant

V’variation of N; as compared with je variations can be ob-

served (dependent on the amplitude and "phase" of Np varia-
n
e T v

tions) and variations of both values can be uncorrelated In

—

this case lack of correlation between local je and N va-

lues end different variability of these parameters at the high-

er ionospheric heights shouldn't be considered as an argument

against the electron impact ionization source in the main night-

side ionosphere pesak.

In general, a search of correlation of any parameters ne-
) _—

cessitate elimination of all experimentally uncontrolled fact-

ors as far as possible. For example, if Spenner et al. [26]

compared their [e measurements with Ni values at hlnax al-

titude (not along the orbit) it would be possible_foﬂiégorelllﬁ
variations. Indeed, at variable hrnax altitude the '7n varia-
tions should be significantly.less as compared to those at any

fixed altitude since f?n ( hlndx) is determined only by the

neutral atmosphere soale height and the cross- sections of elect-

ron-neutral ionizing collisions [8, 9] . This comparison is
quite similar to that between Mp mgxcalculated from the elect-
ron spectra measured by RPA onboard Venera—9,’10 and Me max
values by the radiooccultation experiment as proposed by Grin-
gsuz et al. [10, 11] . As a result the correlation of both

values was revealed. This method, however, also has disadvantag-
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es due to the fact that the eledtron spectra and radio-occul-
tation data were obtained non-simultaneously and at different
regions. This circumstance is possibly responsible for compa-
ratively low (coefficient correlation ¢~ 0.6) though positive

correlation of measured and calculated values of Ne max ﬁ0,1ﬂ .

On comparison between model calculations and

experimentai data

Comparison between calculated /1 (A') profiles of some
ion components in the Venus nightside ionosphere and satellite
information on these ion component is a quite complicated problem
now, since calculations include s number of unconirolled para-
me ters of the nightside neutral atmosphere and of the ioniza-
tion source. The eventually calculated ni (h)-profiles are al-

’—A -
80 compared not with the concrete measurements of IZ[(’L) above

—————

the certain region of Venus at the certain moment of time but
A, —

with the data on /i distributed along the satellite orbit,

—

i.e. spreaded in time, and above pianetary nightside.

Thus, not eﬁery difference between the results of model
calculations end experimental data permit one to meke conclu-
sions on the nature of physical processes responsible for the
nightside ionosphere formation. The differences inevitably
imply the restriction of the model as well as the uncertainty
of initial data. So, in comparison of model calculations and

Ll
experimental data we can surely compere now only qualitative

e ——

peculiarities of calculated and "measured" /i (hd-profiles

(the most independent on the model used and its parameters)

end only those differences should considered to be essential
("‘A —
which cannot be eliminated by any permittable variations of

———

the model.
Y
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Let us consider from this viewpoint the resulis of the
comparison of experimental data with model calculations made
by Spenner éG] under assumptions that only the fluxes of sup-
rathermal electrons or only 0% ions downward diffusion are res-
ponsible for formation the night ionosphere. In both cases the
calculated profiles are compared with the 'Smoothed mean" pro-
files of n0+ (h) end no,_" (h‘) whereas for specific or-
bits the number densities of ions might differ from the "mean"
ones by more than the order of magnitude ([18] , Bee also
Figs 3 to 5 in [26] ) due to the night ionosphere variability.
Taking into account the additional variability of the night neu-
tral atmosphere [36] and of the fluxes of ionizing electrons
(see above Figs 1, 2) the factor 2 difference of the "mean"
density of O; in the vicinity of hmag from that estimated
under én assumption that ions 0; are produced due to electron
impact ionization is not essential. It can be also noted that
the intensity of an electron source of ionization used by Spen-
ner et al. [261 is underestimated by about factor 2 (according
to the estimates of these authors)due to neglection of elect-
rons with energy >;7O eV contribution to the ionizegtion of ne-
utrals.

On the other hand, the formal coincidence of Og-density
with the wvalue estimﬁ%éd under an assumption that ions 0% trans-
ported from the Venus' dayside are the sources of O;—ions is
not euristic. In this case the value of the downward diffusive

flux of 0%Y-ions jo+<z108 25;3 which has not been measured

cm

. directly in the experiment influence on model calculations as

an upper boundery condition. The estimates of ja+ are based
S —— e
on measurements of the horizontal transport of 0" -ions made

near the terminator of the planet for its small part [23] .



13

The suggestion that the horizontal fluxes of 0*-ions are homo-

o

- geneous over the whole terminator and the sufficiently indetermi- .

nate and variable thickness of the layer where they are flowing,

——
and ithe suggestion that the essential part of transported ot-

-ions will diffuse just downwards over the Venus' nightside

make the estimations of [+ value true at least by an order

31’ magnitude 1f ever true. Hence, based on-the comparison of

fl0+ in the vicinity of hmax wi.ﬁx the results of calcula-
Y2 o

tions it is impossible to give preference to ot-ions tranSpo—rt

from the Venus' dayside against the electron impact ionization

as a8 main source of ionization at theswights.

It should be also noted that not within the whole range of
heights the results of model calculations by Spenner et al. \
 [26] made under both assumptions are‘in asgreement with the pro-

~ files of na-p(’l) and n-o'z" (}l) presented in the same paper
[26] . At higher altitudes (2180 km) the 0% density calculated

under the assumption that suprathermal electrons are the only
source of ionization is too small as compared with the "smooth-

ed mean"™ profile of no+ k) [26] . However, in the case when

the 0%-ions downwards diffusion is the only source of ioniza-

tion the og density estimated for the seme heights differs al-

8o at least by an order of magnitude from the smoothed profile

W_ﬁ) (see Fig. 11 of“T26] though this paper affirms
that im tThis case both profiles of no+(h) and no'z"(ll) are re-
produced). Teking into account that the model of the variable
night atmosphere used in calculations and the profiles of ﬂaz*
(h) end nO* (h- ) of the variable ionosphere with which the re-
sults of calculations have been compared both were not obtéined
for eny certain data it is difficult to make a definite conclu-

sion on reasons of these differences. From our point of view
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the most possible reason of these disagreements of calculati-
ons with experimental data is the inadequacy of the mathematic-
al model to the conditions of the Venus' night ionosphere at
high altitudes that might be connected with dynamical processeé
being neglected and the role of diffusion overestimated at
these altitudes. |

The above consideration shows that the straightforward
quantitative approach to the comparison of model results of
the Venus' night atmosphere ionization with experimental data
at present does not lead td'prOper results. Hence, to solve the
problem on prevailing ionization source in the vicinity of
/lrnax it seems to be necessary to reveal gualitative diffe-
rences of no+ th) and n’OE h) profiles in the cases when the
only source of ionization is the fluxes ' -~ either superthermal
electrons or 07-ions diffusing downwards. If 0*-ions are dif-

—

fusing downwards through the Venus' nightside atmosphere the

S

diffusiv%?lux of jb+- remains to be practically constant (end the

fiumber density of 07is smoothly changes) up to heights where

@ue to the carbon dioxide density increase) 0T -ions begin to

disappear in ion-molecular reaction: ot + 002'->0; + CO. At

this level j0+ and N g+ decrease sharply at distances of an

order of carbon dioxide scale height - HCO =~ 3 to 4 km. This
2

ion-molecular reaction is in this case the only source of O;—

-ions and, hence, the rate of their production and the 0;

number density both are maximum at decreasing part of the ’20+
(h)-profile. Therefore, in the case when the diffusion of ot

is the only source of O;-ions in the main peak of ionization

the distance between maxima of n'O" (}1) and no,’f (h)-profiles

is defined by the €O, scale height and is about of H002c93—4 km.

2
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'In the case when the fluxes of suprathermal electrons
are the prevailing source of 0%-ions in the vicinity of fl,ndx,
heights of the maxima of nof(h) - and Iy} (h)-profiles
are not tied so rigidly since they are defined in general by
different physical processes. The O; number density reaches
its maximum at heights where the probability of superthermal
electrons ionizing collisions becomes close to unity. At these
heights the conditions of a local chemical equilibrium are sa-
tisfied that lead to the unlimited growth of 0% with increasing
a heigh%. However, when h. is increasing diffusion processes
becbme‘predominant and the 0% peak is formed where characteris-
tic time of diffusion and chemical processeS are compared. There-
fore, in case of the electron Jimﬁact source of ionization the
distance between the maxima of [,+ (h) . ena noi (h) cen be sig-
nificantly greater then the CO2 scele height.

On the n-af( h)—profile presented on Fig. 9 of [26] , bas-
ed on ORPA measurements in the Venus' night ionosphere the ot
number density peak is located at 7~ 165 km. Thellozdl) profile
peak hrnax height was completed taking into account

, the radio-occultation data according to which ’1fna¥ height
.n the nightside ionosphere is approximately equal to %142 km

[19] . mmus, the aistence between the maxima of Mg+ (A)- end
no; (}l)—profiles is £ 23 km, i.e. essentially greater than
H002293 to 4 km, and might not be explained within the frame-
work of the concepts on downward diffusion of O+;ions as the
basic source of ionization near h;nax . The model calculations
of Spenner et al. [26] also show that the distance between the
peaks of flo+(h)- and nai(h)-profiles estimated within the fram-
es of this concept does not exceed 10 km (see Fig. 12 of [éﬁ] ),

i.e. significantly less than the same distance according to mea-
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surements in the Venus' night ionosphere.
Since the distance between the maxima of ’Zg+(}1)- and

ﬂg; (h)-profiles is of obvious importance for solving the ques-
tion on the preveiling source of ionization in the vicinity of

k.qu it seems to be necessary to estimate this distance and
the limits of its variations using as full as possible the set

of experimental data obtained onboard Pioneer-Venus. Any reli-
eble information about a h:nax ~height for specific orbits can
be obtained only by the radio occultation method since during
the Pioneer-Venus experiments the pericentre zltitude lower
than £145 km over the planetary nightside was only in case of
about 8 orbits [31] . Several nv+(hJ—prOfiles of the Venus'
nightside ionosphere were published in [18, 21] based on the da-
ta of measurements by & radio-frequency ion mass-spectrometer.
According to measurements of this device, made at "established"
59th

160 km. The number density of 0" measured on 65th orbit [21]

orbit of PVO, MNg+(h)-profile has =~ . its meximum at

reaches also its maximum values approximetely at the same he-
ight. These results also indicate that the disteance between,
hmqg and n0+(h)—maximum exceeds significantly scale i‘lsfgh't
for i 002. But this conclusion might be considered as ten-
tative. If the further thorough analysis, that certainly can be
done only by the authors of the PVO plasma experiments,will show
confidence of this result,the question on the prevailing
source of ionization in the main peak of the Venus' night iono-
sphere can be considered as solved in favor of ionization by

the fluxes of suprathermal electrons.

Discussion and conclusions

As follows from the consideration of this paper the attempt

mede by Spenner et al. [26] based on sdditionel experimental data
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to suggest more specific arguments in favor of transport of ot-
ions from the day side as prevailing source in the Venus' night
ionosphere peak by, use of néw experimental data leads rather to
the opposite conclusion, that . of in [26] . Without con-
sidering again methodical errors of Spenner et al. [26] let us
now sum up all the faects that are known ebout both sources of
ionization suggested for explaining the formation ofwﬁggrmain
ionization peak. |

The electron fluxes with energy of several iens of electron-
volt were recorded over the Venus' nigbtaide by three indepen-
dent instruments: by wide-angle retarding potential analyzer
onboard the Venera-9, -10 satellites at altitudes of Z 1200 km
Gringauz et al.[6-13] and diréctly in the planetary ionosphere
by the electrostatic analyzer Intrilligator et al. [16] and the
ORPA Spenner et al., 1981 [26] on board the PVO. In all three

experiments rather similar fluxes were measured; the altitude

dependence of their intensity has not been found [26] . Hence,

one can consider as reliably established the fact that the flux-
es of suprathermal electrons produce some ionization of the Ve-
nus' night atmosphere since the existence in atmosphere of elec-,
trons with energy much higher than the ionization potentiél of

~ neutrals must lead %o their ionization.

The fact that OY-ions transport from the dayside of the pla-
net is the source of ionization in the night ionosphere has been
established less reliably. The transport of such ions through
the terminator possibly exists (Knudsen, Spenner et al., [23] ),
| however, the further destiny of 0*-ions and the value of their

diffusion flux just downwards to the dense layers of the night

atmosphere is mostly hypothetic.
.w -
The value of the ionizing electron fluxes is sufficient to
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form & Mg (h) profile with e max of the order of 10%cm™

[8-13, 16, 26] in the night ionosphere. The Venera-9, -10 datsa
on the electron fluxes revealed their variability (see Figs 1,
2) that rather well correspond to the variability of the Ve-
nus' night ionosphere, and the correlation of the intensity

of this ionization source with the results of radio-occultati-
on measurements of [ max (Gringauz et al., (10, 11] ). All this
 provides an evidence that suprathermal electrons could be the
basic source of the Venus! pight jonosphere ionization peak.
There are not similar evidences in favor of the fact that o*-
ions trensported from the day side of the planet can be such
e main source.

Moreover, the previous sections showed that if the diffu-
sion flux of O'-ions downwards determines the formation of the
main O;—peak of the night ionosphere the distance beiween maxi-
me of no"’ (I‘L)-— and no'*(h)-profiles must not be larg,e and equ-
al, by the order of magnitude, to the carbon dioxide scale
height HCO2¢33 to 4 km. The published experimental data show
that in the night ionosphere the distance between peaks of
nvz- (h)- and rlo+w(h)-profiles seems to be much larger and ap-
proximately equal to 20 km [18, 21, 26] (this conclusion re-
quires the further experimental confirmation). In such a case
the formation of thekﬁain ionization peak can not be explained
i by ot-ions diffusion, and the suprathermal electrons fluxes re-
' mains to be the only real pretender to the role of the prevail-
ing source of ionization in the vicinity of the main peak. The
conclusion on the presence of the local chemical equilibrium
at this heights (F1-1ayer) is the natural consequence of the
prevailing role of the electiron source of ionization in the vi-

cinity of ’llnax 5 then the transition to the diffusive gquj-
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librium will occur at heights of fh,+(h)-profile peak (Fz-iay-
er).

Of course, the electron impact ionization is not the only
source of ions in the Venus' night ionosphere. To explein the
lower peak it is necessary to use other sources of ionization
some of which has been already mentioned in Introduction. It
is more difficult to explain all features in the distribution
,0f the ion number-density in the night ionosphere at heights
above the fla+ (A)-profile peak. Here, wheﬁkharacteristic times
for establishing the equilibrium state of the ionosphere is
increasing the nonstationary processes\and the convective trans-
port as well begin probably more essential role. The contribu-
tion of OT-ions transport from the dayside of the planet to the
formation of the night ionosphere can also be probably essen-

tial at these altitudes as it was reported earlier in [52, 13,

24] .



Fig. 1

Fig. 2
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Figure captions

Values of the collector current electron retarding
potential-analyzer Ie and the omnidirectional flux
of electrons Je with energy a,eUT averaged over

10 sec are shown for four values of retarding poten-
tial Ug . A1l the Venera-9 and -10 measurements are
given made in the Venus' optical umbra at distances
7 1000 km from the umbra edge at altitudes T 2000 km

over the planetary surface.

"Examples of electron specira measured in the Venus'

optical umbra by the wide-anglé electron eanalyzer

on bosrd the Vemera-9 satellite on 7.11.75, 5°25"UT(a).
1.11.75, 4%27™ ur (6), 29.11.75, 92%00% UT () and

on board the Venera-10 satellite on 22.11.75,22h43mUT(b)
24.I1.75, 23%59% ur(d).

Measurexfxents were made for the following values of the
Sun's zenith angle K and the height h : 141°,

1300 km (@; 144°, 1900 km (b); 140°, 1300 km (c);

148°%, 1300 km (d); 160°, 1400 km(e). '
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