
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



ST —PF —GM —AI —10832

National Aeronautics and Space Administration
Goddard Space Flight Center

Contract No.NAS-5-12487

BOUNDARY OF TRAPPED ELECTRONS WITH E >. 280 kev AND

DISPOSITION OF CURRENT ELECTROJETS IN THE IONOSPHERE

by

R. G. Afonina &
Ya. I. Fel'dshteyn

(USSR)

N69-24079
(ACCESSION UMS[RI	 ITNRW

S
O	 /

► 	 IPAO[S)	 IGOD[I

(NASA CR OR TMX OR AD NUMSER) 	 ICAT[OORY)

6 MAY 1969



ST _ PF —GM —AI —10832

BOUNDARY OF TRAPPED ELECTRONS WITH E ;^ 280 KF.V AND

DISPOSITION OF CURRENT ELECTROJETS IN THE IONOSPHERE

Kosmicheskiye Issledovaniya 	 by R. G. Afonina &
Tom 7, vyp.2, 312-314,	 Ya. I. Fel'dshteyn
Izdatel'stvo "NAUKA", 1969

SUMMARY

This note consists mainly in discussion and inter-
pretation of the results of observations by the 1963 satel-

lite 38-C. The whole paper is principally based upon the
previous publications by Dr . D.J.Williams et al, and on
the corrected geomagnetic latitudes of the equivalent linear

current at ionosphere heights and of the trapping region of
electrons with E >. 280 kev.

The results of observations of trapped electrons with energies E : 280

kev at 1100 km height in the outer radiation zone were discussed in works

[1 - 51. In connection with this it appears to be interesting to consider

the mutual disposition of the high-latitude boundary of capture of elec-

trons with E 3 280 kev and of the current electrojets in the ionosphere; this

is essential for the understanding of the nature of physical processes respon-

sible for the occurrence and development of DP and of variations in the iono-

sphere and magnetosphere in the course of magnetic disturbances.

We made use of the observation data of the 1963 AES 38-C, launched on

23 September 1963 into a circular polar orbit. The corrected geomagnetic

boundary of the trapping ( V) was determined for the period from 15 March

to 28 April 1964, when the satellite orbit was situated on the night side of

the Earth, at midnight hours in the period of appearance of bay -like disturb-

ances on the surface. It was assumed that on the trapping region boundary

the counting rate constitutes one percent of the maximum counting rate in

the outer radiation zone. This corresponds to trapping boundary determination
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Fig.I

Corrected geomagnetic latitude
of the equivalent linear current
a ionosphere heights (V of the
current) at time of determination
by the 1963 38-C satellite of the
trapping region's boundary of
electrons with E ? 280 kev.

The dots indicate V of current

after the Barroy-College obser-
vatory data; crosses refer to
data of the Tiksi Observatory.
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according to the decrease in the counting rate of electrons with E > 280 kev

by two orders with respect to counting rate latitude distribution maximum.*

The boundary of the region of trapping R I ) was determined by way of in-

terpolation between the values of latitudes, at which the counting rate was

respectively equal to 1 and 10. The position of the electrojet as the equi-

valent linear current was determined after the magnetograms of a pair of obser-

vatories Barroy-college and Tiksi, situated no farther than 15° by longitude

from the meridian of the intersection by the satellite of the trapping boundary.

The corrected geomagnetic latitude

of the equivalent linear current in a

period of negative DP and the boundary

of the trapping region of electrons with

E >, 280 kev in the period 2300 - 0100 h.

LT are shown in Figure 1. It follows

from the data of this figure that the

shift toward the pole of the western

electrojet and of the boundary of trapped

electrons' region is synchronous. An

analogous conclusion was arrived at in

the work [6]. In the near-midnight hours

the boundary of the trapping region of

electrons with E > 280 kev differs insi-

gnificantly from the boundary of the

region of steady trapping of electrons

with E >. 35 kev according to data from

AES "Alouette-2" [7]. Since this boundary

is simultaneously the southern boundary

of the oval aurora zone at midnight hours

[8], it follows that the western electro-

jet is disposed at aurora zone latitudes.

Only in two cases did we succeed in determining the position of the east-

ern electrojet with respect to the trapping boundary of electrons with E >- 280

kev, in a period when positive DP were observed on the ground. In other cases

we failed, either because of low counting rate at maximum, which was expressed

* Refer to (4, 51.
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by a two-digit and by a three-digit number, which is usually the case, or on

account of the fact that the current of the positive bay-like disturbance can

not always by approximated by a linear current.

According to the data of the pair of observatories Barroy-College in a

period of positive DP on 14 May 1964 at 2100 h.LT, the eastern electrojet was

located by 3° to the North, on the circumpolar side from the trapping boundary.

As to the data from the Tiksi Observatory, the eastern electrojet was located

during the positive DP of 17 May 1964 at 2100 h. LT by 2 0 to the South of the

boundary of the trapping region. Obviously, on the basis of two cases, one

may not derive the conclusion on the mutual disposition of the eastern electro-

jet and of the boundary of steady trapping of energetic electrons. However,

it is still imperative to note that the eastern electrojet is disposed in the

evening hours near the boundary of steady trapping. This is in agreement with

the assumption that positive DP are caused by the precipitation of protons,

trapped in the near-midnight sector and performing a drift in the geomagnetic

field in westerly direction [9]. The limit of closed field lines, along which

both the aurora oval and the western electrojet are disposed, is located in a

period of positive DP in evening hours at higher latitudes [7, 10].

During magnetic disturbances, the trapping boundary of energetic electrons

is shifted toward lower latitudes [2, 4, 5, 11). The shift of the boundary

of trapped electrons with E >, 280 kev is interpreted in [4, 5] as a result of

the fact that, originally, the closed field lines are stretched into the tail

in the course of a magnetic disturbance.

Fig.2 shows the corrected geomagnetic latitude (V) of the boundary of

electrons' with E >, 280 kev trapping according to data of the 1963 AES 38-C

for the period of its operation from 15 March to 15 April 1964 in the 2300 -

0100 h LT interval, and the AL-indices characterizing the magnetic activity

conditioned by the western electrojet [12] (see Fig.2 next page). We may see

from it that the mean statistical values of V, denoted by crosses through which

a straight line is drawn, are found inside four interv31 s of AL values, namely,

0,— 100y; — 100, — 200y; — 200, — 300y; — 300, —400y. The observed scattering

of the points is explained by the fact that the instantane.,us values of V

after the satellite data were compared with AL-indices characterizing the
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Fig.2

Corrected geomagnetic latitude
(V) of the boundary of trapped

electrons with E > 280 kev after
the data of the 1963 AES 38-C
as a function of magnetic activity
being expressed by the AL-index
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magnetic activity for an hour. Subject to the greatest throw is the point

that marks the observation of 17 March 1964 at 1138 h.UT, when the satellite,

being over the Barroy meridian, crossed the boundary of the trapping region

at 4)' — 67.5 0 . At that hour AL = —362Y.

However, the horizontal perturbed

vector of the geomagnetic field at

College, situated at 12° from the

Barroy meridian, was at that time

small. There is, therefore, reason

to believe that the instantaneous

value V = 67.5° must correspond

to a lower magnetic disturbance than

is shown by the hourly index AL.

Besides, the magnitude of V is in-

fluenced by the intensity of the

magnetic field of the ring current

of DP, which was not taken into account

on the indicated graph. Nonetheless,

Fig.2 shows a a definite tendency to

displacement of the boundary of trap-

ped electrons toward the equator as

the magnetic disturbance increases.

We are grateful to Dr. D. J. Williams for his kindness in presenting us

with the observation data of satellite 1963 38-C.
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