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' ofythe Irkutsk Storms Catalog for 1905 - 1917 and 1925 - 1959. The cala og - i
. describes 820 storms. A total of 539 of them are storms‘with a gradual commgn T
" ment, Figure 1 preseénts the curves Sug (nb), Sam (ap) and Sa for Irkutsk. t_r had
" dinates in curve 1 represent the frequencies of the commencement of the G~$ :;ms, R
- Ny in'curve 2 - the frequencies of the active hours nap, and in curve 3 - the

':”equivalent amplitudes Ry Similar distinciions between Sa and Sy, were also " |
~ observed at all dther stations, These data, characterizing the phases of the R
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-, sult of Sa. It is followed that the probability of a“cbntact of the corpuscularg'§1 
© flux with the Earth does not defiend on the time of the day, This.concluSion_is»' LA
reonfirmed by the fact that, accarding to the mentioned catalog, the diurnal = . ﬂLX{
variation of the frequency of SC practically does not.exist, The authors then = V'\
investigate the total of all storm days and introduce -the following four hypo-"” b
.. ‘theses,. 1) The probability that there is a contact between the flux and the
-  Earth, causing the storm is equél ‘for all hours of a day. 2) The magnetic ac- Lo
', ¥vity during the hour of the commencement of the storm A is not lower than that = ‘=
©! during an average storm X s A 2K, 3) The values.of A during the initial hours =~

- of the storms are determined by Sa on the basis of the perturbed days, - 4) The . R
.. “length of each storm 1s » 12 hours, The distribution of the probabilities of '* =
..+ ‘the commencement of the storms over the hours of the day P (T) will be as fol-
" |, lowss P =0 in two 6-hour. intervals T'< oy - 900 and T > iy +.900 (Figure -2, . ¢ !
~wo-hatehing), P = 1/24 in the 11-hour thterval O + 90° BT >on = 75%, B ="13/24

~+7'in one hour containing the moment Ty =of, - 900, Such 'a distribution of ‘the | ERPR
' probabllity P (T) has the form of .a try-square shown on Figure 2, 'Thevauthpés IR,
make the following conclusions, 1) It was determined that the commencements of = =

the storms (recorded at.the givenistation) are generally shifted to the sideiof = = .
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. SUBJECT: Mor+hly Repo AID Work Ass’ -ment No, 3 '
Approved For Relgase 200%/03/26 CIA-RDP96- 00@7R000500130080 7

PERICD:: May 1961

This is the thirteenth in a monthly
report series reviewing Soviet developments
in astrophysics and geophysiocs, sinni
with this report the series identification

. 1s changed to read AID Work Assignment No.
3, replacing the previous designation Pro-
Jest 321007, Task 3, The report is based
on natariall received at the Air Information
Division in May.

Materials in this report deal with the
following toplos:

II. Solar radiation and the ionosphere
III. Van Allen belts and cosmic rays
IV, Telluric currents
V. Atmospheric electricity
VII. Satellite and missile data
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influenced not onl} the value 4f the\earth currg’ - vaxlations, but
their Allprovcidhir crsRalRase 200:e/03426 e ONGR DIPS6-0RSTROGR3013 AT G:i7e
earth current/field has a regfional chiaracter mpst therefore be
reexgmined, |

In 1956&Hork wag concenf{rated algng two noutes, the Voyemno-
Gruzinakaya highway gnd in the Kartllyskaya plain. e route|was
exterided slong the Surami-Dz]lrula highway immgdiately jon the ¢rys-
talline rocks of the|Dzirul'skiy massjif. Corpelation [of results
showgd the EW component to play the dpminant pole. Thus, the (1956
studiss confirmed the exlstiernee of an| approximately latitudirngl
direc¢tion of |the telluric cunrents, cprresponding to the diregtion
of the foldirg of theg Caucasys range.| A highi{value off the te]lluro-

arameter was noted in the region of fretaceoys limestiones
Chantali, Pdsanauri) and shgles (Kre#tovyy pdreval). | The Dafial'~
skiy granite |massif {|Tamaris-4Tsikhe) ghowed a|high value. Th¢
measupements made in |the Kartliyskaya]|plain (Medzhvrigkhevi,
Kvesh}, Tkviali, Mugyti) completely cpnfirm the data pf 1955, |and
measunements at pointe near quteroppihgs of the crysthalline malssirfl
(Plevl) or on| the veny massifi (Rikoti|, Khevi,|VertkvilChala) clon-
firm oonclusijons madg to the leffect that there is a sharp lncreass
in the\values of the |telluroparameter, the clpser the \crystalline
rocks aRxprogth the supface, Or 1n measipements made on\puteroppings
of crystaXIline rocks.

The investigations showed that 1t 1s poszasible to study the
geoddgical structupe~ywith the tellurlc current method, koth by
shgrt perlod varlgtiong and by data on{he dally march/of varia-
tiyons.| The latter method 1s prefepred. \Particularly/good quali-
tative \results may be dbtained in finvestligating strugtures ressm-
ling the Kartljyskaya |plain, i.e/, relatlvely good konducting
gocks underlain/ by high-reslstange fromatjions., The/matter qf ob-
aining accurate quantitative data on the|thickness/ and depths of
: | a given geologic formatlipn is quife difficylt and requires
systematic investigationp.

pment: /The method umed Py the authors 18 gound and {the
obtained prove\the feaslbility of\applyijig the telljric
Rethod to gecloglc pro#pecting. K& canriot be used I\qr
* t gres depiy Wl o Vo - Nad

2.) Vinogradov, P, A. Diurnal distribution of steady short
period oscillations of the terrestrial electric fleld aceopd-
ing to observations at the Uzur station (Lake Baykal). 1IN:
Akademiya nauk (Gruzinskoy SSR, Tirflis, Institut geofizilki.
Trudy, v. 18, 1960, 43-52. QES500,A55
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of the Scilentific Research Instityte of Terrestrial Magnetiem,
the lonoephere, and Radlo Wave ropagation

A station was set up on 01 'khon Iglgng_%n_Lgkg_Baxgg;_E% make
uninterrupted recordings oT short period Pc (steady) oscillations
in the terrestrial electric fleld using equipment with a sensitivity
(0.02 mv/km/mm) higher than had hitherto been possible. It wae
thus possible to record Pc oscillations of a very small intensity,
The station operated constantly from 10 Sep 1955 to 17 May 1957.
The length of the east-west pickup line was 1000 m, while the
north-south line was 500 m, The observational data obtalned,
chiefly on the dally distribution of Pc oscillations, provided in-
formatlion on the characteristics of short-perlod oscillations, the
terrestrial electric fleld, and the influence of the screening
properties of the ionosphere.

Of 322 days examined 288 (89.5%) had P oscillations. The
ninimum number of days without Pc oscillations was noted in March
and September, while the greatest number occurred in February and
July. Dally Pec distribution has the highly pronounced form of &
simple wave with a daytime maximum and a nighttime minimum, A
slight shift in the time of onset of extremal valuas from winter
to summer was observed. In winter the greatest number of ateady
oscillations are observed at 14-1500 hours, while in summer, at
12~1300 hours,local time, The amplitude of the dalily Pec curve
during the equinoctial periods is somewhat smaller than at other
times of the year. The Pc excltatlon frequency in the period of
least development (00-0300 hours,local time) is about three times
lese than the frequency of appearance in the period of maximum da-
velopment of these oscillations (11-1500 hours, local time). Com~
parison of P¢ distribution curves aeccording to the value of the
period shows that in the equinoctial months the predominancs of
Pc recurrence with a period of 20-30 sec over Pc with other perioeds
is noticeably higher than at other seasons of the year. Results
did not reszolve the question as to whether the short perlod oscil~-
lations are excited simultaneously throughout the world (a view
held by V. A, Troitskaya) or whether they occur according to loecal
time (the view of R. A, Zevakina and V. V. Kebuladze). In some
cases the Uzur station repopted Pc excitation time to ocecur at
intervals estahblished by Troitskaya, while in other cases the ®x-
citatlon was connected with local time,

The Uzur station could find no direct relationship between
the dally distribution of the frequency of Pc appearance and the
screening of the earth's surface by the ilonosphere, since the
most intense Pc and most frequent short period osclllations are
observed at hours when the greatest screenling action of the ionoa-
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latter, shoul A |ATRDPYE-007 GZROCOSD 00803

t W%ﬁﬁ@fh@?&%@m‘f}@gﬁ%& simultaneouB8ly over large areas
and that thelr excitation 18 connected with upper atmospheric
processes,

In the summer of 1955 simultaneous recordings of short period
osclllations were made in Zuy and on Ushkanly Island. Processing
of the records by the conjugate ellipse method showed a sufficiently
steady relationship between Pc components in the form:

u=ax + by, v=cx + dy

where X and y are the Pc¢ components on Bol 'shoy Ushkaniy Island and
u and v are the Pc components in Zuy. Comparison showed that the

Pe amplitude on Ushkaniy is about 12-25 times greater than the am-
plitude of the same oscillation in Zuy. In caBes when almost total
Pc attenuation 1s observed, the traces on the Ushkanly records dis-
appear somewhat later and appear earller, than in Zuy, but sharply
pronounced Pc¢ within the limlts of measurement accuracy are excited
simultaneously. These Pc excitation characteristics are, apparently,
determined by the location of Ushkanly Island and 1its geologic struc-
ture. The thickness of the sedimentary sequences in Zuy exceeds
1000 m, while Ushkanly Island is composed of metamorphic Precambrian
rocks, The recurrence of certaln types of ceclllations in the asame
hours of several days was detected in the Pc records. Thus, for
example, from 1 Apr through 10 Apr 1952 intenslve Pec, having about
the same regime at the same time of the day, were observed. These
osclllations were connected with a very stable and geophysically
active region of the sun observed at that time.

A Bsharp Pc 1lncrease after the commencement of geoelectric
field storms is sometimes observed, This Pc intensity increase is
particularly notlceable when the commencement of the storm occurs
during hours of weak Pc¢ development. Another characteristic of Pe
excitation, connected with terrestrial electromagnetic storms and
auroras, is the broadening of the spectrum of short period ogeilla-
tions during the phenomena., It 1s noted that on qulet deye chiefly
Pc with a period from 10 to 30-40 and more seconds are cbserved,
while during suroras, oscillafions with a period from 1 to 60-T70
and more seconds are observed, Of all osclllations of the indicatad
spectrum those with a perlod of about 1-2 sec are particularly
evidents oacillations with a period of about 2 sec occur more often
than oscillations with a period of about 1 sec. An almost complete
constancy of the period for the entire interval 1& characteristic
of oscillations of both groups.

- Comment: Vinogradov's investligation of the steady telluric
current oscillations and the dependence of their amplitudes upon
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- 25 -

Appr



_the seasons is of imoort, The data obtained sh~w
geolAgpcovedtﬁanBeI@e;ﬁO 0340326 d@%?ﬁ:@é Qﬁfﬂ@ﬁ?@goﬁgoﬁﬁﬁ
tude of oscillations, The character of oeecillations can be used

as a means for studylnig the ground composition.

3.)

Inastitut
QES500, AR5

Continuous round-the-clog) ecordings of tellurie current
variatione have been conducte€d\at bhe Dushetl station from the
autums _of 1947 to 1 Jul 1957 on mutually perpendicular otverground
1ines with a recording spéed of| 20 and™0 mm/hr. In e spring of
1957 the eéxisting pickyy lines were recongtructed and new equipment
introduced te _record wvariations |at three raktes. A detailed descrip-
tlon is provided of fhe lines arnd electrodes \the 80 mm/hr record-
ing equipment fox €arth current variations, the<20 mm/hr equipment,
and the 30 mm/m pecording equipment for sho#t period variations.

The 1957 tellurograms were processed MWith the aym of studying
the dally sdlar march oR the earth currefit potential gradients and
of 1nvestigating the quession or the périodicity of pro‘ acted
glectrofelluric disturbancexs, In addition, since 1 Jul 1957 inde-
pendeptly flowing bay-shaped distup pulsa-
tion#, sudden commencement distyy )

gof“osclllations and short peri---gacillations of a stable regime
~yé&re studied. The methodology of wrocessing observational materdials
{&_described in detail elsewRere!(Tiudy Instituta geofizikj AN GSSR,
¥, M2, 1953). After taking the ordinates from the 20 mm/Hr telluro-
gramgy, monthly tables of fthe mean hourly gradients of pgtential for
the EW and N8 componen’$ were compiled, then hourly vaiues of the
dally maxreh 1n.E% wepé calculatedl, and on the basis &f these data

the daily selar march according to month, seagon, and yearly mean
were deduced N\ Apalysis of this materlal produted a curve of the
mean yearly dadly-solar march of /the EW componént similar to curves
obtained in 1948-§6. The mean yearly daily march s the EW com-
ponent 1s a double wave with badflec maxima pétween 8-3000 and
16~-1800 hours, and bagic minima petween Q%-0700 and 131500 hours
golar time.,\ The amplitudes of the dally maredh in the
summer gnhd equinoctial manths cohsiderdbly exceed the amplltudes

of the/winter months. The\daily| mar curve of the NS companent

is vefy weakly expressed, <The mean yearly hodograph of the Qﬁ:ii

zonfal component extends lat tudin 1ly, indicating a predomi
of/ latitudinal currents 1n the . region of the electrotelluric
sfation,
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from| several hour: jo several days, was studl, by gompiling month-
ly tables of hburl alues of the maximal amplitudes of\vapiation.
dally evaluatjions aceording to J-poinf hourly chargcteristics, and
by campiling A cataldg of electrotelluric storma and disbrubancep.
Hourly values of maximal amplifudes were determingd for poth distur-
bances and qpiet dayp. Curvey were f£dund to be a alogous with Ynoss
of fqrmer yeaArs. A maximal nymber of [disturbed hours odcurred from
18~2400 hours, and minimal frpm 03-0600 hours, Wniversal time. [ In
regard to the yearly march cyrve of 1957, the greatest pumber df
distubbed hpurs took place iji the equinoctisl fonthe, gnd the least
in the months of the summer And winter solstife. Electrpotellunic

activity in/ 1957 was\ consid rably higher thaz in 1948-8/6. @ num=-
ber of \disfurbed houng in Y657 was 1250-1300, while in bhe #grlier

period 1 ad averaged 1100 per year,

;ey are comple ely
ded, Pyrther
' lusions

%.) Vinogradov, P. A. Changes in the potential gradient of the
electrotelluric fleld at different depths of Lake Baykal.

IN: Akademiya nauk 3S3SR, Baykal'skaya limnologicheskaya
stantsiva., Trudy, v. 18, 1960, 380-392. DK771.B3Al

The equipment uzed in the Lake Baykal reglon from 20 Feb
through 1 Apr 1955 to make continuous recordings of the vapriation
of the potential gradlient of the electrotellurlc fleld consisted
of a photogalvanograph and five pick-up lines, three of which lay
in an ‘east-west direction and two in a north-gouth direction, The
electrodes of the eastern lines were submerged to depths of 5,200,
and 1,100 m; those of the northern line to depths of 5 and 400 m.
All electrodeu in the same direction were in a3 single vertical
plane, 0.4 m? lead plates served as electrodes. sch line wasz
500 m long. IICM wire was used to link the electrodes to the pe-
cording equipment, The insulation resistance for the lines ex-
ceeded 10 mg ohm/km. Properly shunted self-leveling mirror gal-
vanometers operated in the regime of critical damping. ' Periodic
measurementa of the ground resistance of the electrodes showed a
conatant 170 ohm during all observations. Oscillograph rscordings
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were made at rates of 4, 10, 20, and 90 em/hr. Simultaneous re- .

. cordi e dp 7
on PR T B R Ee T D e e

“telluric station operated iIn Zuy.

Two types of short period oecillhtions, differing from each
Other by the nature of their oscillatory_rogime, dre distinguished.
Type 1, onee begun, continue for hours, while Type 2 are observed
in groups or trains of from 1-10 oscillations, g;pe 1 may be
further divided into 3 forms as follows: 1) complex harmonie
short perlod oscillations, the amplitude and period of which change
irragularly; 2) sinusoldal short period oscillations, the amplitude
of which changes 1rregularly, but which are more stable than Form 1;
the period remains almost sonstant for several tens of years; and
3) sinusocidal short period oscillation, the oscillatory process of
¥hich consists of separate packets, contalining from 3 to 10 and more
oscillations, the amplitude of which after a smooth increase to
zbout the center of the packet gradually lessens, Analysis of slec-
trograms shows that most often Form 2 oscillations are excited, and
only vesry rarsly the packet form. The difference in the nature of
vhe flow of thess oscillations 1s, apparently, connected with modi-
fications in the factors causing then,

The following conclusions are made from the observatlions:
1) Short period Type 1 and Type 2 oscillations as well as bay-
shaped disturbances of the electrotelluric field at different
dapths of Lake Baykal and on land (Zuy) are, within the limits of
measurement accuracy, sxcited simultaneously, coincide completely
in thelr parallel march, and have a similar period. Because of the
complete similarity (with the exception of amplitude) of all the
oselliations and impulses, the osclllatory regime of the electro-
telluric flsld at different depths in Lake Baykal and on land has
the same character. 2) The amplitudes of Type 1 and Type 2 oBcil-
lations and of the hay-shaped disturbances in Baykal and Zuy cor—-
respond to the electrical resistance of the medium of these points,
3) A 8light lessening of amplitude with depth was detected in
Typel and 2 ose¢lllatione., The value of the attenuation, computed
from the observational materials, is in agreement with the value
of sttenuation obtained from examination of the absorbing effect
of Baykal's waters on the variable electrotelluric field. 4) Local
electric currents, connected with the water currents in Baykal,
were detacted. The change in the potentlal of the fleld of these
currents represents & Beries of uneven oscillations with a period
of 2-7 sec and an amplitude of 0.1-0.8 mv/km. 5) Type 1 short
period oscillations in both Zuy and Baykal are excited chiefly 1n
the interval from 00-1200 hours, while Type 2 occur from 12-2400
hours, universal time. The greatest recurrence of bay-shaped dis-
turbancegs occurs during nocturnal hours,
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. . Gomment: The results obtained by the author are interesting’

" insofar &8 they sho_ ‘he character of telluric __rrent oscillations
28 depsndent upon tN¥ earth's rotation and the Wedium through which
the current passes,
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