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RESULTS OF MEASUREMENT OF THE NIGHT CORPUSCULAR FLUX ON THE MR-12
ROCKETS IN THE JASPIC PROJECT (SOVIET PART OF THE PROGRAM)

S. I. Avdyushin, L. L. Bukusova, G. S. Ivanov-Kholodnyy, T. V.
Kazachevskaya, M. A. Savel'ev, V. F. Tulinov, and V. M. Feygin

Conducted in June of 1978 was the joint Soviet-American /1%
experiment (Project JASPIC) with the following basic goals:
1) the study of flows of spilling electrons which act upon
the middle-latitude ionosphere under nocturnal conditions:
(nocturnal corpuscular source of ionization), and 2) the mutual
comparison of procedures for registering corpuscular radiations
in the upper atmosphere, using meteorological and geophysical
rockets. '

In order to preclude latitudinal, longitudinal, and
sporadic variations to which corpuscular flows are subjected,:
- the measurements were carried out simultaneously at close
geographical points. The launches of the American geophysical
rockets were conducted on the USA range (Wallace Flight Center,
wrc, 38°,7 N, 75°,5 W), while the .Soviet MR-12 meteorological
rockets were launched from onboard the scientific research
vessel "Professor Vize", located in the Atlantic Ocean several
kilometers from the indicated range.

Presented in the current sfudy are the results obtained
in the process of implementation of the Soviet part of the
program of the experiment.

Equipment

Three types of equipment were installed'on'the'meteoro-
logical rockets to measure the flow of electrons: the "Fosfor"

*¥Numbers in the margin indicate pagination in the foreign text.



type apparatus, a type SKr-2M speétrométer of geoactive cor-
puscular radiations, and a block of ?Elekjron" geiger counters.
Utilized in the "Fosfor"'apparatus [1] as a detector was the
thermoluminescent phosphor‘Caso;—Mn.. This apparatus makes it
possible to measufe the flow of electrons with an energy Ee22
kev, and, by using filters, one can-pick out.flows bf’electrons
. with energies Ee2 5 and Eez7 kev, as well as resonance\lumi-
nescence of the atmosphere in the HL_, line (A=1216 R). There
were 2 instruments mounted on‘the:focketsy'one of whidh was
directed at the zenith, and the other at an- angle of ~45° to
the vertical. The SKr-2m spectrometer [2], based qh‘the utili-
zation of electrostatic cylindrical analy?efs and channel
multipliers, made it possible to obtain the energé%ic;spéctra
of the electrons in-the particle'energy range Ee=0.5-10 kev.
The "Elektron" instrument was designed fbr»measuring the:u-_
integral intensity of the electrons with an energy EeZ40 kev.

Results | | L

We will move to an examination of the results of the
measurements of the flows of spilling electrons. Given in
the table are the dates and time (Greenwich) of the launches
of the MR-12 meteorological rockets, the zenith angles of the
sun (Zp), the three-hour values of the planetary (Kp) and
local (K, according to the data of the Fredericksburg station)

indexes of the geomagnetic field, and the flow of radio radiation

of the sun in a 10.7 cm wave (F107P Ottawa). Presented in the

table also are some parameters of the flows of spilling electrons, -

recorded at altitudes of over ~150 km, using the devices indi-
cated above: W is the energy flow in ergs/cm?.sec -steradian, Ne-
(> 40 kev) is the integral intensity of the electrons with ener-
gies over 40 kev.

First and forembst, we would note that the data on the
flows of electrons, obtained using the various devices, agrees
satisfactorily among themselves, and supplement each other.
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Given in more detail in the figure are the results of the
measuremenfs_obtained in the indicated four launchés of MR-12
meteorological rockets, using the "SKr-2M" spectrometer and
the "Elektron" block (the numbers 1-4 in the figure correspond
to the launch numbers from the table) .

Given in each part of the figure at the top are the valueé}“
measured dﬁring the flight of'the meteorological rockets, of
the differential intensities of the electrons in different
parts of the energéﬁic spgctrum (plotted along the x-axis is
the time, in seconds, from the moment of start and the flight
altitude for each launch). Given on the left are the values
of the average energies for each measured section of the spec-
trum, and the intensities, which correspond to the unit spec-
trum of the SKr-2M. spectrometer, are indicated. 1In the ideal
case (with a background rate of counting of less than 0.1
pulse/sec), the sensitivity of the spectrometer is an order
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higher than the unit spectrum, which was achieved because of
the 10-second exposure of the measurement of the intensity in
each energetic interval. Given in the lower‘paft of the
figure are the integral intensities of the electrons with an
energy Ee:s40kev. Indicated in the figure are either the
statistical errors of the measurements or_the upper values

of the differential intensities (downward arfbws), which were
determined by the background readings of the spectrometers
for each concrete cycle of measurement of the energetic
spectra of the electrons. '

As 1s evident from the figure, the flows of electrons
are recorded sufficiently reliably only in launch No. 1.
and partly in launch No. 4 (with greater statistical errors).
For launches No. 2 and 3, one can only indicate the upper
values of the energy flows, insofar as the readings of the
spectrometers either slightly exceeded the background rate
of counting (launch No. 2) or they corresponded to it (launch

No. 3).

From the measurements of the two "Fosfor" instruments,
we managed to establish that the flows of electrons from the
magnetic zenith is weaker than those occurring at an angle to
thenﬁgnétiéforce line. Thus, it was again shown that, with
rocket measurements of the flows of electrons, it is important
to take into account their pitch-angle distribution.

On the whole, the conducted experiment again confirmed
the fact that the intensity of nocturnal corpuscular flows,
acting on the middle-latitude atmosphere, undergoes consider-
able variations—in the given case, from W 44107 to W= A

(2-4) +107° ergs/cm®-sec:steradian:. We had noted earlier (see, -

for example, [3,47]) that the intensity of spilling electrons
depends on the perturbed state of the geomagnetic field-—as
a rule, it increases during periods of geomagnetic storms.
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The presented results, for all appearances, do not contradict
the tendency established earlier. Actually, launch No. 1,

in which the maximum flow of spilling electrons for the given
experiment was recorded, was carried out either during the
period of a ﬁagnetic substorm, or right after it—roughly

six hours ' prior to the launch,:- the indexes Kp and K reaéhed
values of 6. ’

Conclusions

1. The current experiment corroborates the results of
previous investigations [3-7] of flows of spilling electrons,
given using analogous procedures, proceeding fromzthé'éupportable
fact that flows of electrons, acting on the nocturnal middle-
latitude ionosphere, vary within considerable limits (up to
three or more orders of magnitude). '

2. The observed considerable variations of the flows of
spilling electrons, to all appearances, are brought about by
geomagnetic perturbations. We would only note that the
established dependence of the intensity of the spilling elec-
trons on fhe condition of the geomagentic field bears a
probability, rather than a functional, nature.

3. The conducted experiment makes it possible to assert
that flows of spilling electrons play a substantial role in
the formation of the nocturnal -middlé-latitude ionosphere
during periods of geomagnetic perturbations, and, consequently,
they are corroboration of the corpuscular hypothesis [8] of
ionization of the nocturnal ionosphere.
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Caption for Figure

Results of measurement on MR-12 rockets:
1—6/11/78; 06" 27™;
na h ,.m
2—6/20/78; o4 107
3—6/24/78; 02" 13™
4—6/26/78; 01" 31™
Along the y-axis:.
At the top—
ﬂﬁ@dE——differential intensity of the flow of electrons
in different regions of the energetic spectrum

(electrons/cnl-sec-steradlan . kev).

Indicated on the left are the average values of the
measurements.

} —statistical measurement error;

—

$ —nmeasurements determined by background readings of
spectrometer.

At the bottom—
Ne,(>lH)kev)——1ntegral intensity of electrons with energy
Ee>lH)kev (electrons/cm . secrsteradian).
Along the x-axis:
h—altitude, in km;

T—time, in seconds, from moment of start.



STANDARD TITLE PAGE

1. Report No.

NASA TM-75691

2. Government Accession No.

3. Recipient’s Catalog No.

4. Tivle and Subtile RESULTS OF MEASUREMENT OF THE

NIGHT CORPUSCULAR FLUX ON THE MR-12
ROCKETS IN THE JASPIC PROJECT (SOVIET

PART OF PRQJIECT)

5.

Report Date

August 1979

Performing Organization Code .

7. Avhols) o T, Avdyushin, L. L. Bukusova,
G. S, Ivanov—Kholodnyy, T. V. Kazachev-

skaya, M. A. Savel'ev, V. F. Tul inov,

and V. M. Feygin

. Pertorming Organization Report No.

. Work Unit No.

9. Performing Organization Name and Address

Leo Kanner Associlates
Redwood City, California 94063

1.

Controct or Grant No.

NASw-3199

12. Sponsoring Agency Name ond Address
National Aeronautics and Space Admini-
stration, Washington, D.C. 20546

13.

Type of Report and Period Covered

Translation

14,

Sponsoring Agency Code

15. Supplementary Notes

Translation of "Rezul'taty izmereniya nochnogo korpuskul-
yarnogo potoka na raketakh MR-12 po proyektu JASPIC (Sovet-
skaya chast' programmy)", Academy of Sciences of the USSR,
Moscow, 1979, Report, pp. 1-7

16. Abstract

In June 1978, a joint Soviet-American project (JASPIC)

1) the study of
the flows of spilling electrons which act upon the middle-
latitude ionosphere under nocturnal conditions (nocturnal
corpuscular source of ionization), and 2) the mutudl com-
parison of procedures for recording corpuscular radiations
in the upper atmosphere, using meteorological and geo-

was conducted, the goals of which were:

physical rockets.

17. Key Words {Selected by Author(s))

18. Distribution Statement

Unclassified-Unlimited

19. Security Classif. (of this report)

Unclassified:

20. Security Classif. (of this page)

Unclassified

21. No. of Pages

11

22, Price

NASA-HQ






