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1. Some Information on Experiments~ 

Geophysical roc~ets launched vertically on September 20 

and October, 1, 1965, in the middle latitudes of the USSR 

carried, a.l!lOrie; other instruments, devices for simultaneous 

measurements of some p!n>ameters which characterize the morn-

ing ionosphere at heights up to -480 kin. Durin,g the launch­

ings these instrUments were used for simultaneous measurements 

of · -=-
a) electron concentration by a dispersion interferometer 

. . . 
method at frequencie_s of 48 and 144 Megacycles per second; 

b) electron concentration and electron temperature by. a 
0 . 

probe method; 

c) changes in the intensity of so~ar ultraviolet emission 

along the rocket's t~ajectory by a method of measuring electron 

photoemissionfrom the met~lic surface~ · 

·Both rockets were launched al~ng the trajectories close. 

to the vertical and in flight were stabilized with respect to 

three mutually perpendicular axes with an accuracy of up to 

- 1 + .2°. On September _20 the rocket was launched at the 



solar zenith angie oc ...c. 81° and October 1 at oc."" ?6°. 

The on-board and ground apparatus of. the dispersion 

interferometer was similar to that used in previous ;years 

L-1,2_7. The reception of radio waves radiated from the 

rocket to.clk place near the site of tLe rocket launching. 

For measurements of electron concentration and ~emperatUre 

each rocket carried a Langmuir planar probe, as 'Well as 

two-electrode and three-electro_de planar traps. Besides, 
~ . 

each rocket had a three-electrode analyzer of photoelectrons 

~th a platinum photocathode which differed from the analy­

zers used on the "Cosmos-2" satellite f.-;,4_7 only by the 
" . 

fact that its outer grid was planar~ The analyzers were lo­

cated on the rockets so that incidence of solar radiation 

onto the photocathodes was close to the normal~ 
' 

The aim of simult~eous performance of the above-mention­

ed measurements was investigation ·-of ionospheric characteris­

tics in the initial phase of the formation of tha dey-time 

ionospr.ere and their correlation. Treatment and interpreta­

tion of all the primary data obtained have not yet been comple~ 
. . . 

ed. In the present preliminary communication some results are 

given which, i~ the authors' opinion, are of independent in­

terest. 

2. N(h)- profiles and Non-stationarity of the 

Ionosphere 

Fig. 1 gives vertical distributions of electron concen­

tration ( · N( h) -profiles). The curve (a) is plotted on the 
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basis of the data of the dispersion inter:ferom~ter obtained 

during the rocket's descent on 20 September, 1965, the curve . 
. . 

(c) represents similar distribution obtained on October 1, 

1965. 

The curve (b) portrays the distrib~tion of electron con­

centration obtained during the rocket's descerit.on September 

20, 1965, by means of the Langmuir probe. The N value from 

the probe . data at all heights are somewhat loWer than from the 

data of the radiomethod. Therefore the curve (b) is normalized 

from the value . N .max on the curve (a)~ 

The curve (b) gives N values up to the maximum height 

reached by the rocket. At the same time the upper parts of the 

cu.;-ves (a) and (c) above · h=lf..30 lou are not presented due to 

considerable errors caused by the nonstationary character of 
. . . . h . 

electron concentration, that is, by the value _a_ f Nd.h 
. at ~ 

During the rocket's vertical launching this. value . can be de-

termined f~om·the speed of the ~hange in the phase ~ference 

recorded by the ground-receiving phasometric instrument while 

the rocket is at the upper point of its trajectory L-5J. In 
. a . . . a rhsi<SO 

the experiments . described the value atg Nd.h thus measur-

ed turned out to be equal to 109cm-2sec-1 • Let us note that 
• . h 

similar (and greate~) values, :t l N~h in the period close 

to the solar activity minimum were observ~d repeatedly, as can 

be seen, for instance, from the measurements of the Fara~~ 

rotation of the polarization .plane of the signals obtained from 

the American "Syncom-.3" satellite L-6, 7J. Let us note also 

that . during the ~-time launching_ of the geophysical rocket 
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a h"'470Km 
2 1 

in 1958 the Value. P "'"'h "' . 5•109cm- sec- was o'bserv-. at~ I'll~ 
0 . 

ed L-5J• 

}. Height Distribution of Electron Temperature 

Fig. 2 gives the values ·or electron temperature obtained 
. . 

b,y means of the Langmuir probe during th~ rocket's descent. on 

September 20. The dots of the graph correspond to the values 

averaged 'by the height intervals Ah...., 50 km~ Despite a consi­

derable spread of the measured values, the general trend is 

e-vident toward the growth of . Te with the increase of heigh-t 

whi?.e the transition is made from the region . E. to the re-

gion lJ ing above the main ionization maximum. A similar tenden­

cy for early morning time is observed also from the data of 

noncoherent scattering of radio wave~ (s~e, for example, Fig~ 1 

. . 
4. Absorption of Solar Ult~aviole't Radia-tion 

Fie,;. } gives 'three volt-ampere characteristics taken by . 
means of the analyzer of photoelectrons at different. heights 

during the rocket's ascent on September 20 (current of the 

photocathode is ·given along the ordinate, and voltage between 

the photocathode and the inner grid of the analyzer is given 

along the -abscissa). A comparison of .tb.ese characteris-tics has 

shown that during measurements at the above-ment.ioned altitudes 

different portions of the spectrum of solar ultraviolet radia­

tion were absorbed differently. It is .evident that with the 

increase of height no only saturation current grows (it corres-
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integral intensity throughout the spectrum which creates pho-
. 0 

toemission (that is, . with the wave-length . .'J. "= 2000 A ) , out 

also the increase is recorded' in the relative intensity of ' the 

shortwave portion of this spectrum which produces photoelec-

trons with maximum energy E > ~,5 ev. 

Fig. ~ represents the height distribution of the integral 

(by the spectrum) absorption coefficient of solar ultraviolet 

radiation determined'from the magnitudes of.the saturation 

current of the analyzer of photoelectrons measured during the 

rocket's ascent on September 20, and Fig. 4 a repres~nts on 

an increased scale portion of the same graph relating to the · 
~ 

main ionization maximum and to the region lying above it~ 

Since, as it was mentioned measurements were carried out 

eru:.ly in the morning, at the solar zenith distance of .... I 80°, 

during the calculation of the absorption coefficient of solar 

ultraviolet ~adiation the atmosphere's sphericity was taken 

into account.· It was supposed that concentric l~ers of the· 

spherical atmosphere 10 km thick each can be regarded as a 

uniform ab~orbing medium for which the ratio ~ ~ ... + · tn ;o 
. . l ~ 

is valid. T~e values of the absorption coefficient x~ were 

determined consecutively for each such layer similarly to the 

procedure taken in L-4J. The ox values at heights ,.... 300 + 

...... 500 km are somewhat lower than th-ose obtained from the ;lata 

of measurements performed from the Cosmos-2 satellite L-4J • 
Prabably this is accounted for by the change in the density 

of the neutral atmosphere (among other factors at the expense 
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of diurnal variations, as measurements from Cosmos-2. refer . 

teo 16-18 hours local time). Besides, duri-ng the deter~ination 

based on the data of Cosmos-2 in L-'+J we had to ignore the 

latitudinal variations of the atmospheric density while pro­

cessing the results of measurements conducted- during the ver­

t~al. launchUl~ of the rocket there is no need to ie;nore them. 
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