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In 1976 Gringsus et al. (1976a, b) analyzing the Venere-9
and -10 plasma measuremonie noticed that from these satellites
eleotron fluxes always and reliably had been recorded deep in
the Vonus optical umbre  and that-the deteoted fluxes of
electrons could fonige the neutrel atmosphere of the planet
and create its night ionosphers. The caloulations of an ioni-
zation by electrons of the Venus atmoephere published later
(hrinsaul et al,, 1976c, 1977&) and‘mndo undar sssumption of
isotropic scattering of electrons in elastio and inelastio
oollistona had shown the eufficienoy of the measured eleotron
fluxes for the oreatlon of the night ionosephers of the planet,

In 1977 at the IAGA Session in Seattle the calculationa of
oollisional 1onizat19n by eloctfona_or the Venus atmosphiere
were reported thet had bLeen mude under ths other exireme am-
sumptiont the direction of & moving electron experienced & ocol-
1ieion doss not change (Oringauz et al., 1977v ). These caloula-
tions published later in the J.0.R. (Gringsuz et sl., 1979b)
were carried out using the resulis of the meeasuremsnis of the
electron flux epectra in thos: 9 cases when from the Veners~9
and =10 spac-craft the eleotr.i density profiles fig (s'\) for
the night ivnosphere of Venus wore simuliesneously measured by
peanyg of the ruodio-occultation technique. The correlation has
been revealed beiween the fluxes of electrons in the Venus ob~

tical umhra und the eleciron density in the radio-occultation
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profile maximum /2 em and therefore the conclusion has been

'made that it is the. fluxes of electrons with energiee of sever-

al tens of electronvolt detected by the Venere-9 and -10 which
are responsible for forming the main upper maximum of loniza-
tion (Gringeuz et al., 1977b, 1979) .

It should be noted that the above mentioned calculations
vwere made with the parameters of the night neutral atmosphere
of Venus not well known enough. The direct measurements of
the content and the density of neutral particles /lh in the
vicinify of the ionizetion maximum were not available; and

/Z,l ~value for the upper atmosphere models existed wes tco

" high at these heights and did nof allow ionizing electrone to
reach the maximum ionization heighi. So, for example, in Marov
"and Ryabov's model of the Venus a'.tmoaphere accepted by COSPAR
(Varna, 1975) and in Dickinson end Ridley's model, (1977),

the ‘ﬂ“ ~value 2 6x10'0 on™> at 140 km was given (cOzncontevnt
wag ©95% and *60%, ,reepet.ztiv_aly). The dotted ocurve in Pig. 1
shows the dependence 'zh h) according to Marov snd Ryabov's
model of the neutral atmosphere (1974 ) and the chai-dotted
line shows that according to Dickinson and Ridley's model (1977)
(for the solar zenith angle A «150°%).,

Since‘ the authors of the Venera-9 and ~10 electron measure-
mente were convinced that the correlation hetween the electron
£luxes measured at 1500 km and /7, testified that eclect~
rong with energies of several tens of electyonvolt reach the
height of about 140 &km and are the main source of ionization
they made a conclueion that the proper value of ’ln at this
Jheight is 230 times less then the value given by the nodels
¢4 18 ~2x10% on™) (Gringauz et al., 1977b, 1979) . The de-

pendence ﬂn (/Z ) given in {19‘;"('r>, 1979} 1o nresented in
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!1; 1 as thzo dottod-curva with a circle (height arzalo ”
S5 km).

]

Among. the results of the Pioneer-Venue messureuenta in the

Venus vic;n.ﬂ,y there are ths data on the neutral and ioniged
ooaponcntc of the Venus upper night atmosphere and on- the elect;
: ron fluxes obtained a% Lheights of the night 1onoaphore. 'J'heu
: data nllow ue to check the conclusions madeo b,y the nuthora in

their previoun publicat:lone ( Gringauz et al. 19760, 1977a,b,
1979) . _ , '

. The Qats of  the P&ome»-—Vems quadmpoh mse-apeotmmetor
measurements pmvod that at height of 140 kn ( X 2150°)
ﬂ - Ry 5:109 (00 (%9 60%) end 0(~30$)m tha m:: ooupomntsv
(Niemn et al.. 1979) ‘The solid line in Pg. 1 shows the '
dependence /7, (/l) plottod based on theae data. As seen, ths

! rennlta of the direct mealmrements eof ﬂ “mmeh better agres

‘with this dependonoe given in (Gringauz et al., 1977v, 1979)

" “than with the dlta of the neutral atmosphore models available
' in 1977-78. Hemce, the corrections made for Ay 1o the Venus
neutral atmosphez-e -odel made in our publicntiona mentioned

" ‘above. turmd out *xstified. 'l‘he eignificant amount of ato:uo.

oxygen at lonogpheric heights, that results in 0; . being the

main ion at the /1, -maximus altitude mast not lead to the

changes in the conclusions of theee papsre since the coeffi- -
ciente of dissdoifftive recombinetion of ions 0% and coz é_;re -

e
» very similar { Gringauz et e.l.. 1979). chenr. now. when tho

"esulte of direct. measu*ements of the density and of the che~

'nucal co'ltnnt of the Vonus moht upper atmosphaxv ara avatiicble -

is of m‘.em 8t to repeat the pmviourlg made cnlculationl of .

the ioaizing efrectis of the electron fluxeg using the pammt,—

“ers of ihe real Vemvs a‘tmogpﬁéx"e ‘éxperimentally obtained by PG



¢ tileman ot al. (1979) .

To take into ecqount the effect of atomic cxypgen on the
:hmg,hr varietion »f iie distribuiion furcilon F of the
E;‘Loniz:i.np electroms we iniroduced 4 turme to the ripht ~hand side
,of Bq. (2) from Gringeuz et al.'s papera (197!&:, 1979) pmp0r~
ticnal to AL, 8and similar to the terme of Eq. (2). Ghe ioni-
zation rutes 2 cq: and @Q o* were calculated after

the determination of f using the equations snalogous to (5)

(6ringauz et el., 1977b, 1979 ) . The icnization and excitation
" eross-pections of Eqe. (2) and (5) for co;g and ¢ were calou-

letea according %o the data of Juckman et al.'s paper (1§'I‘7) .
' The ionospheric electron deneity wao determined from the fol-

lowing expreseion:

r, (4D =V Peor T D 2%

- where 0604 % 2. 2x10 1. ase™? (Bardeley,"}nondy, 1‘1'[0) ia
the coefficient of dirrociative recombination of O*-ions with
electrons with Te ] 300%K. . ¢ . »

The smooih line in Fig. 2 shows A, (h)-protile calculated

" using the date of the Veriera-_‘a electron ilux meésuremente on
October 28, 1975 ( A % 1700 km; & = 142°). The broken line
in tpis figure gives the resultd of n’e ( ‘.‘)-detemination
ucing the deta obtained during the sstellite radio-occultation

Z""JUO) beinp' ﬁ minuies later ( Alekaandrov ot al.,
976) Ag aeen. Ne ¢ A-)-profile caiculated from the eleot-
ron flux measurement data with taking iunto account the parae-

weters of the Venusian real night atmoapﬁere (but not their
smodel velues) agrees well with the rédin-occultntion profile
i~ terms of the height of o ~maximm, valae of /Z¢”N‘ and
the width of the layer 8t Ze,/2-lovel. §0, the resulis of

" direct mea_st_xr@mnts confirm the. idea asbout the electron eource
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ot 1on1ution of t!u Yenua night ionospbara.
Brou 1978 the oleotron source of ionigation in the Venus
. night atmoephere wag tue subject of dlacuaaion and was admittod
ia{poaﬂibi& (Chen ond Nagy, Gravens et al., 1978; Kliore et
al., Brace ot al., ihtrilllgaior et al,, Jonson and Hanson
. 1979) . fha tranafer of 6’~;onu»from the day 1onoaphore.thn1r“
‘following diffusion Adownwmb__'a"m the ion-moleoular reaction
with CO, wag considered as a competing mohaﬁiam of 1on1zation§~
(1aylor et al,, Kliore et al., Brace et al., Jonson and Hansen,
1979 ) . However, those wource of ionization results in forming
Mg (h )-profile 2-3 times wider at Py /2-1evel nﬁ compar-
»:ed with the profile formed due to 1on;za§19ﬁ by electrons (Bee
Fig. 4 of krace et al.'s paper (1979) ). The wider diffusion
profile /z,«/n hus the meximum 8t & neibht h, determined
IIOm the condition when the charactoriatic time of diffusion
of 0'~1onu and the cheraotaristio time of reaction 0% + €0,
- -00‘ + CO2 are equal. o Tp = Hh 19 . Ty .
- (K [00,7)7° K = 1.2x10% on® sec™'. With the diffusion
ocefficiont 2)&:10‘9//4‘ om®. 080 (Bauer. 1976 ) this condi-
~ f10n loads t0 A, m 155 km ( Aa (Au) & 3x10° on™?). 80,
the contribution of 0+ ~ions tranaterrad from the day- 1onospharc
cen be probably esmential for the part ot the n, (A )-profno
being over the WAXimum ot the vqnua nighx 1onoaphere 1oniza-
‘tion, '
_ The crxtical attitude to the electron source of the Vonua
:, aight atmnsphere ‘tonization wae based on tha absonoe of the
‘_ night atmosphere glow regiatration (Kraanopolsky. 1978; Jonson
and Hansen, 1979 ) and the lack of experimental deta from the
~P10nger-¥9nue sutellite on,iqnizing e‘ﬂctron,fluxea existing

iin'fhe ibhosphere-béing-avéilabie duy - the preparation of
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: Kiiore et al., Brace et al.'ws (1*78)pupnrﬂ o Howevsr, es 1t
has been shown in Breus (1978 ) and Gravens et al. (1978)'a
:pepars the ¢otimates of flowlng at y577ﬁ made by Krasnopoloky
" {1978) ere not relimble enough. Stewart et al, (1979) who at
fivat utiributed all glowiﬁguvﬁ KR in the vicinity of 20hnf
to the Csmeron band ( 0, @ ) €O {based on which the flux of
energy of elecirons precipitailng into the night aimosphere

2

(2 0.1 oxg cm_ sec™!) was estimnted) changed afterwards their
viewpoint { Steward and Barth, 1979) but the upper level of
the CO rediation intenelty in the Cameron barnds held frue in
their paper (£ 4 kR) ims still high encugh and does not evideau-
ly ccntrsdict the assumption about the electron source of iouf-
zation. (To make a more reliable conclusibn it should ba‘waitpd
when the Uvaspectroacopié results of the ZPloneer-Venus measura-
ments within 2800-34008 are published).

The measurements of the electron fluxes made by Intrilli-
gator et =al, (1979) directly in the Venus night ionoéphere,

‘have ghown that ensrgetic eléctrons feaoh really ionospheric
heights. It is, from cur viewpoint, the decisive argument in
favour of the famct that the ionosphere near the upper meximum
of /l, 18 formed due %o the'colllaioh_ionizgtion. according
to the data of Intrilligator et al. the flux of electrons with
energies 50#500 ev in the night ionosphere is quite enough for
1ta\format!on. If thene measurements are relieble (the value
of the fluxes 1@ not given) the idea about 1ow~energetié elect-
rons proposed by Gringauz et al. {1976a, b, ¢, 1977a, b, 1979)
88 a source of lonization in the night ionospheré.ahould be
consgidsred sns proved,

In conclusion let us briefly comreni s scurce of elebtrons

producily ihe nipht lonosphere. The source of znergy they con-
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tribute inte tha night stweephere {a uudoub{édiy thé oxigin o{i
the polar wind, howewver, the way of ite tfansfer mey he rather
long nad not quite clear yet. Ae ig known, there is he placma-
mapnetic teil benind Venus ravealed by the roasurements of the
electron componen. ©f the plaema end the naguetic field (Veri-
3in 8% =al., Dolginov et al., 1977} . 1t posucedes many propsr—
ties of the Earth's magnetic tell. The magnetic field in the
Veous plasme-mefgnetic tail ie chareoterized by the presence of
two bun&lee of fisld lines separated by the layer where the mag— 
netic field energy density ie minimum. In the vicihity of this
Iayef there are dstecied the fluxes of energetic lons - the
piasmasheet - where ions with energles 2¢4 kev were recorded
{Verigin et al., 1977, ?978]‘, The physical processes reeult-
ing in heating ions in the plasmoshest of the Venus plasma-~
magnetic teil effect alee on electrons incressing their energy.
In this respect clectrons precipitating into the night atmoé» ‘
phere from ithe Venus élasmammagnetic tail may be ere not elect-
ronrs of the solsr wind.

Energetic ions of the plasmasheet invading into the Venus
atnosphiere will also cause ifs ionizeticn. This source of ioni-
zation (ﬁerigin. 1978) has the necessary property of the varia-
'vbility, it is more effective at lower heighta than thé elect~

ron fluxes and can be proposed as one Of scurces responsible
‘ for the formati» of the eporadic second (lower) maximum of

Ne - Toe Venera-9 and -10 did not measure the fluxes of the
piasmasheet ions directed to‘Venua. Thé ion fluxes directed from
Venus are 0.5¢5% of the flux oi.ioné in the solar wind (see
.2, Plge 8 and 9 in verigin et al.'s paper ('1977, 1978) ) and
if fhe fluxes of ions in the'plasmashaet ere mainly lsotropic

1% s.ould be expecied (acccrding tc the estimates of ionize-



10
tion oaused by protona in the Venus stmosphere made by Iol}roj.

Strobel (1969 ) and Bawer (1976)) that the ionization, these
fluxes produce, oan turn out to be comparabls wWiih the foni-
gation observed in the lower maxinum of the Venua night iono= .

sphere.
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