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'SUMMARY

The behavior of the drift of ionosphere's F;-
region is considered from the standpoint of the motor
theory. The observed drift is compared with the compu-
ted one and with the daily course of the horizontal com-
ponent of the Earth's magnetic field. The relatiomship
‘between the current system of the dynamo-region and the
drift in the F,-region of the ionosphere at middle and
high latitudes is conflrmed.

*

" A(COYdlng to the "motor" theory (1], the drift oécurS‘in the F -region'ﬁ
sof the Lonosphere as a result of action of the dynamo-region' s electrlc '
flold on the-ionospheric plasma situated in the Earth s magnetic fleld With
some sxmplevzng assumptions, one may demonstrate how the drift in the upper
Lonosphere is linked with the gevmagnetlc varlations, which are the conse-

' quence of Lullenf in the dyndmo—rcglon,‘ that is, in the lower ionosphere.
1bprikhuwn values of the ma5nicude of}dynamo-reglon,s electric field and of
the Earth's mégﬁetic field, the drift velocity injthe Fz-region may be coﬁpu-
ted by the formula [2]§ ‘
(ExHy)

where B and Hy are chGWVéctots of the electric ahdhgeomagnetic field strength.

-

(*)  1SSLEDOVANIYE SVYAZI DREYFOV VERKHNEY IONOSFERY S TOKOVYMI STSTEMAMI
DINAMO=OBLASTI V umRFNNYm I VYSOKIKH SHIROTAKH



The magnitude of the field E is_determined from the known variations

of the Farth's magnetic field

rotoHy = 4%

«

Here 'Hyp is the variation of the geomagnetic field, j { 18, af 1 is the
tensor of ionosphere‘conduCtivity. Because of slow Hyp variations, we may
ncglect to displacement cureent. Accofding to Baker and Martyn [3], for a

thin spherlcal layer the conduct1v1ty current components are expressed in the
following manner: B '

. Iy = Oyl + GvaH' I« = oxxEx + nyEy' ' . - (3)
‘where Oxx 920 and Oy are the components of ionosphere conductivity tensor.

Since in the formation.of dynamo-currents electrons and ions of the whole

tower ionosphere participate, there arises the necessity of computing the

“integral conductivities: | .
s 5 Oux e, hyy= S O d2, &, = 5 o,,dz, - . (4)
o B ' 2, -

where z, is the lower, nnd z is the upper boundary; of the dynamo-region,:
basically contributing to the Lntegral LonducL1v1ty ‘When the latter are -~
known and the data on the varlatxons of Lhe Farth s magnetlc field are avail-

able, the drpttvvelocxty components in the F,-layer may be determined by the

formulass:

2 v c‘ kyyb”x _. ]yOHy
Voo = — . 9 ’ . (5)
3 4:‘ sin l "ir kxy + k_xgkyy
2 ' & kvﬁ"y’f‘ kxMH |
V...._; E e - -zr . . : . . .

»

Here 1 is Lhe mahnU‘lx,inclination, and 6l dnd GH are the varlatLons of the
Earth' s magnetic field 1n the ‘horizontal plane, expreseed in Y (y <10 %0e) .

L

In order to estublish the relationship of the drifts of ionosphere's

small-scale inhomogeneities with the current systems of the dynamo-region,



we exdmxned the materlal obtained during the observation of drift by a method
Coh

of closely-spaced reception at time of the 8-th and 9-th Antarctic expedltlons
T

CP "Mirnyy" Observatory and during combined expeditions of IZMIRAN USSR ard IGY

in 1966-1967 in Tbilisi." The variations of the Farth's magnetic field in the
days when drift observations were made, were borrowed in magnetic observatories -

“.situated no farther than 100 km from the place of observation.

~ Observations of drift of small-scale inhomogeneities were begunlat Mirnyy
Observatory in 1963.[4].  The expedition provided the’posSibility of*observingbw
a drift io.the polar cap region, whefe thé bulk of geophysical events has a
quite peculiar course and differ. notably from the low and midd1e~latitude

ones. Figure 1 illustrates the link of‘the east-west drift velocity component
in the’Fz-layer (dots) with the behavior ofvvariation'Of geomagnetic field's .
horizontal component in the region of the Mirnyy Observatory (6H - crosses)

| 1he results represent the mean value of the drift and of variations 6H for 2.
days, namely, 10 October and 20 November 1963, when the behavior of the f1e1d
was nlmost identical. Plotted in the same figure is the course of the . compu-

‘ted east-west component of drift velocity (dashes) -

i
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Tﬁé caléulaﬁioo'was performed according to (6); where the integral con-.
~ductivities.were computed by the initial data of [6] in the 100 - 130 km alti-
_ tude range and constituted: kxx = 1.5°10'%, k,v - 1.08° 1o12 and kxy ~ 10.5°10'2

cmesoe=t, o ey »



Taking the obtained intugral cOnductivities into aocount; we*shall final--

1y obtain

VN-S =- (O'JIGHX + 0. 786Hy)’ vw-h = 0. 786“ + 0. ll(SHy,

where VN g and 'Vy,_ E are-expressed in m sec ‘, and GH and,GH in-gammas (Y),

%
fe
1ﬁe analogy in the behaVior of the computed .and observed east-west component

of the drift velocity is satisfactory. 1In particulat¥, the correlation fattor_

“ between them is p = 0.72

A large experimental material on drift- of small-scale inhomogeneities
wds obtained during the expedition to Tbilisi “which is located in the region
of the ‘center of the current system, responsible for the Sg—varlatlonc of the
Farth's mabnetic field. Analysis of the experimental material has shown a.
sntisfnctory resemblance in the behavior of the east-west componentlof the
drift velocity with thevvariations'of the horizontal component of the Earth's
‘mhgnetic field [5 6). Let us oompare, for example, the results of harmonio |
e‘delyslﬂ of the observed and computed east west component ot drift veloc1ty
for the date of 4 December 1966. Data on drift were obtained during processing

of fading readings by the correlntion analysis method

Vobserv. -—067+70sln(l 12 4)+22sm2(z—31)+17sm3(t—1 7) +
' +25smA(t+1.7), | »
' vcon"puted 09+393m(t+ll8)+194sm2(t—-—3l)+535m3(t——09)

+23sm4(t—0,8), o :

where t is expressed in.hoors and thevharmonic components of drift velocity in

“As may bo seen, the phases of the first two harmonics of the computed and
observed~drilt veiocity components differ little from one another. The cons—f,
tant“velocitv components are quite small, while the higher order harmonics : f
l’nre signiticant, which is characteristic for points situated in the band of .
«urlent syqtem s tenter passage. The first harmonic prevails over the qecond '

_whi(h is correct "for the Fz-layer of the ionosphere.

Finally, the existence of link between the drift in the F2 -layer and the

"dvnamo-currents of the lower. ionosphere is still further corroborated by the



'evnertments conducted near Moscow during the IGY and IYQS As an example for
‘the TYQS we plotted in F‘g 2 the course of the obqerved and computed east-west

component of drift velocity of Fy-layer's small-scale 1nhomognne1t1eq for 29 July

i
1

1965. Fig.3 illustrates an analogous pattern for the 1GY. (average for 15 Apr1l |
und 26 May 1959 . Both examples demonstrate the good c01nc1dence in the hchav1or
“‘o’ the computed and observed eaet—west component of drift velocity. The corre-
lation factor for the curves of Fig. 2 is-p = 0 78 and for the curves of Plg 3

o 0.92,

V.., iV,.,, computed

. . : M
Tt should be noted, however, that, as in ”J‘,Sec
._:he'eorliop described experiments, the magnotudé ol
of the velocity of the observed drift is greater . W 8, local

" by a faictor of (1.5 — 4) than that computed.

. - 40 ‘ Voo
The calculation of drift velocity components ' 1 o %1/c5;poted'
, e -8010 . .
for the Moscow conditions was performed by the ' 1
~.fu‘r'mul‘.'ls R ' e l ‘ ' Fig'..3'
Vng  0-358Hy — 0.488Hy; - Vy_ - — (0.488Hy + 0.318Hy).

Anulyqiq'of hoe variations of the Earth's magnetic field component has
shown that the amplitude of these variations is greater during the IGY than
' dnrinh the 1YQS, which is appareutly explained by the increase in the conduct—
lyity of the ionosphere in the périod of high solar activity. The drift velocity
io the F»-layer is inversely proportional of integral conducti?ity, which explains:
“to somo'mcusorv the observed increase of drift vélooity during’tﬁe 1YQS as compa-
red with the Loy [7]. The'conductivity of the ionosphere changes notably in the
course of a dg [8]. 1t is substantially greater in daytime than during the
nihht. which must lead to an increase of drift velocity in nighttime. The numerous

observations of drift in the F2-layer corroborate this conclusion.

Comparison of the north-south drift velocity components obtained from the
experiment and computed by formula (5)guindicages in most of the cases a satis-
factory resemblance in the behavior of ‘the observed and computed drift velocity
~¢components for Ehe same rate of velocities as for the east-west comoonent; ‘An
exception is shown at Mirnyy, where the computed and observed north-south com-
pnnentq are close to one another. h
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