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TITLE: 

Mishiri, V. M., Naydenova, N. Ya., Platonov, M~ L. , " 

The diurnal Variation of the probability of the appearance of the " 
commencements, the active periods and tl?-e ends of magnetiC storms 

'j " 
TEXT· The 'authors investigate the probabi'lity of the appearance of~l:1.¢-··., j.'~ 

PERIODICAL; Geomagnetizm i aeronomiya" v. 2, no. 6, 1962, 1107 - li 12, 
___ ;f--;---" .,:, 

• e ts the active periods and the ,ends of magnet~o storms on the basis ' i .: 
commencem n I . 7 d 1925 _ 1959 The catalog . '. of, the Irkutsk Storms Catalog for 1905 - 191 an • . 'f 

' 820 t A total of 539 of them are storms, with a gradual commence~ I " "v".' describes s orms. ) () d S f Irkutsk Or- ~ ment Figure 1 presents the curves SHe> (nb I San ap" an a or • " : 
dinates ,in curve 1 represent the frequenoies of. the commenQement of the G-~torms, 

• in curve 2 - the frequencies of the active hours nap' and in ourve 3 . the 
~~1valent amplitudes R~. Similar distinctions between SaandSnb were a,lso 
observed at all bther stations. These data, charaoterizing the phases of the 
maximum of the' first harmonia of Sa and Snb, are presented ~n a table. ~e ._ 

! authors explain theseresultsb~ ?roposing thatSnb m~y,be oonsidered as a toe 
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sult of Sa. It is followed that the probability of a~c~ntact of the corpuscular 
flux with the Earth does not de~end on the time of the 4ay. This conclusion is ' 

': ' confirmed by the fact that, acc~rding to the mentioned catalog, the diurnal 
' variation of the frequency of se ~ractically does notrle~ist. The authors then 

investigate the total of all stpl"l11 days and introduce c1the following 'four hypo-' 
thef3,es'.:.l) The probability that there is a contact between the flux and' the 

"Earth, causing the storm is equi:tl' for all hours of a day. 2) The magnetic ac
,,' t-ivity during the hour of the commencement of the storm A is not lower than that . :, :",1 ::~ ", 

',' during an average, storm A : A :':::':A~ 3) The values. of A during tbeini.tial hou,rs 
ofth,estorms are determined by Sa on the bas:i.s of the perturbed days. 4) The 

'length of each storm 1·s ~ 12 hours. ' The distribution of' the p1;'obabili ties of 
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the commencement ,of the storms 'over the hours of the day P (T) wili be as fol.
i.' lows: P... 0 in two 6 -hour· interVals T~ ~- 900 and T "> 06

k 
+ 900 (Figure 2.+ 

.;'" . 
.,' . . ,. :.'h,at,ching),:P ... 1/24, 1nthell-h~ur ihterval ~' + 900 % t >~ - 75°,P,= '13/24 

, , 'in one hour containing the moment Tk = 06k - 900 • Such' B: distribution of 'the I.:. i i 

' . probabiU ty P (T) has the form ora try-square shownon,Flgure 2'. The .authpJa 
make the following conclusions, 1) It was dEYterminedtthat the'commencements!of 
the storms. (reCOrded at the giv~nistatiort)' are generally shifted to the side:of 
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.~ , . The diurnal variation of the... S/20,3I6OVOOOVOO6/01 <i/020 , . n .. 
, " delay - ~s regards the mome t . ( , 'J,:.,,:, . " '. A160/AI01 'J" ' 

' 1nequal1 t, Y of rz:: b < rr: ma"'! of the c~z:tact of the flux with the Earth 2), Th HI ~, 
, ' I't n, kb " e explainE/ltL by the fact th t th • '" e,:' .. ,;' 

, "f-, storms have a shock front 3) Th' a e fluxes causing' the': 
: 2iven f th .' 'e main result of this k i ' ' . j" 0 e clearly-expressied variations S wor f1 the description "'1 .' 
: explaining these variations' nb and Skbl and the pOSsibility of';' 

, as a result of Sa There a 4 fi ",,:i ",: 
;, A$"SOCIAT~ONI Institut zemnogo magrietlz' i' re gurss" and 1 table~:i;V.:,· 
, , "SO rna, onosfery it" t '" VA., . i" ' AN SSSR (Institute of Terrestria' aspros raneniya 'radiovoln i~:,' 

Wave Propagation of' SO, AS -USSR) i Magnetism, Ionosphere and Radi~'li .. ' 
" St.r.aMITTED:' June 23, 1962 , ",.p '., ' 
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PERIOD l J May 1961 

Thia is the thirteenth 1n & monthlJ 
report ser1e. rev1.wlnc Sov1et developments 
in utl'Ophrl1c. and leophJ.io.. Be.inrl1na 
with this report the .erie. identifioation 
11 ohanced to read AID Work Aal1gnment Mo. 
3, replao1nc the previoua deD1cnat1on Pro
Jeot 521007, 'l'uk 3, '1'he report 1. baled 
on material, reoeived at the Air Intor.aation 
Division in M&)'. 

Materials 1n thil report deal with the 
following topio" 

II. Solar radiat10n and the ionolphere 
III. Van Allen bel ta and 00sm1c rays 
IV. Telluric ourrents 
V. Atmospheric electricity 

VII. Satellite and missile data 
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2.) Vlnogradov, '9 A. Diurnal dl1tr1but1on ot Iteady short 
perlodoecl1latlons of the terrestrial electr1c field accor~'" 
ing to observat1on. a.t the Uzur station (Lake Baykal). II: 
Akadem17a nauk Gruz1nskoy 8SR, Tltll!. Inst1tut geoflz1k1. 
Trudy, v. 18, 1960, 43-52. Qi500.A55 
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A~'ioJ~~1/0JMtQi~~GiIr7~1~in 
ot the Bcientitle fteseareh Inst1tute of Terrestr1al Malnet1am, 
~h. Ionosphere, and Radio Wave Propagation -

A station was set up on Ol'khon Island tn Lake BaIkal to make 
uninterrupted reeordinga o~short periQd Pesteady) 08cilla~1onl 
in the terr.strial electr1c ti,ld using equ1pment with a sensitivity 
(0.02 mv/ka/mm) h1gher than had h1therto been possible. It was 
thus poss1bl. to record Po oscillatiQns ot a very small intensity. 
The sta~ion operated constantly trom 10 Sep 1955 to 17 May 1957. 
The lensth ot the .ast-west pickup lin. was 1000 m, while the 
north-south 11n. was 500 m. The observational data obtained, 
chiefly on the da1ly distribution of Pc oscillations, provided in
formation on the characterist1cs of short-period 08cillationl~ the 
t.rrestrial electric fleld, and the 1nfluence of the screen1ng 
properties of the ionosphere. 

Ot 322 dals examlned 288 (89.5") had Pc OSCillations. The 
.inim~ number of days w1thout Pc oseillations was noted in March 
and September, while the greatest number occurred in February and 
July. Daily Pc distr1bution has the h1ghly pronounced torm of. a 
simple wave with a da7time maximum and a nighttime minimum. A 
alight shift in the time of onset of extremal values from winter 
to au.mer waB observed. In winter tn. greatest number of ateady 
o8cillations are observed at 14-1500 hours, while in summer, at 
12-1300 hours,l·opal tille. The amplitude of the daily Pc curve 
during the equJ.noctial periods is so •• what smaller than at other 
ti.es ot the year. The Pc excitation frequency in the periOd ot 
least development (00-0300 hours, local time) i8 about three time. 
le.. than the frequency ot appear~nce in the period of maximum dl
velopment ot thes. osc11lation. (11-1500 hours, local tim.). Co .... 
parison of Pc distributlon curves according to the value ot the 
period shows that in the equinoctial months the predominance ot 
Pc recurrence w1th a period of 20-30 sec over Pc with other periods 
is noticeably higher than at other Beasons of the year. Result. 
did not resolve the question a8 to whether the short period oscil
lations are excited simultaneously throughout the world (a view 
held by V. A. Troitskaya) or whether they occur acco~1ng to local 
ti •• (th. v1e. ot R. A. Zevakina and V. V. Kebulad,e). In 80me 
oas •• th. Ulur station reported Pc excitation time to occur at 
intervale established by Troitskaya, while in other easea the .X~ 
oitation was oonnectedwith local time. 

The Uzur station c9uld f1nd no direct relationship between 
the daily distribution of the frequency of Pc appearance and the 
Icreening of the earthfs surface by the ionosphere, since the 
most intense Pc and moetfrequent short period oscillat10ns are 
observed at hours when the greatest screening action of the lonQI-
ph.rA(8pt\gf!ft~\!RftlSe:g'041OaJS8~lC~t8-OU>I~~~131Cfo8iJf 



Ie.. t_~~r _8j1Qul~J:\~~~P.B.MWMg/2~~IAQR~()18Z.RE).()051):O~i t 
t~~~i~~~~~~~e ooserved s1multaneously over large areas 
and that the1r excitation is connected with upper atmospheric 
processes. 

In the summer ot 1955 simultaneous recordings of short period 
osc1llat1ons were made in Zuy and on Ushkan1y Island. Processing 
of the records by the conjugate ellipse method showed a sufficiently 
steady relationsh1p between Pc components 1n the form: 

u - ax + by, v - ex + dy 

where x an~ yare the Pc components on Bolfehoy Ushkaniy Island and 
u and v are the Pc components in~. 'Comparison showed that the 
Pc amplitude on Ushkan1y 1s about 12-25 times ireater than the am
p11tude ot the same oscillat10n 1n Zuy. In oases when almost total 
Pc attenuation 1s observed, the traces on the Ushkan1y records d1s
appear somewhat later and appear ear11er, than 1n Zuy, but sharply 
pronounced Pc w1th1n the limits of measurement accuracy are excited 
si.ultaneously. These Pc excitat10n characteristics are, apparently~ 
determ1ned by the locat1on of Ushkan1y Island and 1ts geologic struc
ture. The thickness of the sed1mentary sequences in Zuy exceedl 
1000 Ill, wh1le Ushkan1y Island 18 composed of metamorphic Precambrian 
rocks. The recurrence of certa1n types of osc11lat1ons 1n the sarna 
hours of several days was detected 1n the Pc records. ThuB, to~ 
example, trom 1 Apr through 10 Apr 19521ntena1ve Pc, hav1ng about 
the s .... reg1me at the same t+.me of the day" were observed. 'rheee 
osc111ations were oonnected w~th a very stable and ieophyeically 
active reglon ot the sun ob~erved at that t1me. 

A Sharp Pc increase after the commencement ot geoelectric 
field storms ls sometlmes observed. Thls Pc intensity lncrease 11 
particularly not1c,able when the commencement of the storm occurs 
dur1ng bours ot weak Pc development. Another character1stic ot Pc 
exc1tat1on, connected with terrestr1al electromagnet1c storms and 
auroras, 1s the broadening ot the spectrum of short period oec111a v 

t10ns dur1ng the phenomena. ;tt 1s noted that on qu1et days chiefly 
Pc w1th a per10d from 10 to 30-40 and more seconds are observed, 
wh1le dUring auroras, oscillar1onl w1th a perlod from 1 to 60-70 
and more a.con~1 are observed, or all osc11lat10ns of the 1nd1cated 
spectrum those with a periOd Qt about 1-2 Bec are particularly 
ev1dent~ oscillat1ons with a per10d of about 2 sec occur more otten 
than osc1l1ations with a per10d of about 1 sec. An almost complete 
constancy of the perio~ for th. entire 1nterval i8 charaoterilt1c 
of osc1llations of both groups. 

COMment: Vinogradov's 1nvestigation ot the steady telluric 
current oscillat1ons and the dependence of their amplitudes upon 
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. the ~seasons is or 1mnort. The data o~~~~~d ~~~~ kb~t tb, lQ~al 

leOa,pro •• dUCctl1AeI~tt~<\1~ o~~~tIIP-~M~ifJ¥&a'0NitdOWf111~
tude of oscillations. The character of oscillations can be uSed 
as a means tor studying the ground composition. 

3. ) 
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4.) V1nogradov, P. A. Changes in the potentIal gradient of th, 
electrotellur1c f1eld at d1fferent depths ot Lake Baykal. 
IN; Akad •• 1ya rtauk SBSR. Saykal t eklr8 11mnologich •• kaya 
stant.1ra. Trudy, v. 18, 1960, 380-392. DK771.B3A18 -

The equ1pment used in the Lake Baykal region from 20 'eb 
through 1 Apr 1955 to make continuous recordings ot the va~i.t1on 
ot the potential gradient of the electrotellur1c f1eld eonlilt'd 
of a phQtogalvanograph and r1v~ pick-up lines, three of which llY 
1n'an'east-w •• t dIrection and two in a nQrth-~outh d1rectlon. tn. 
electrodes ot the eastern 11nes were submerged to depths of 5,200, 
and 1,100 _j those o!·the northern 11ne to depths of 5 and 400 ~. 
All electrodes 1n the same direction were in a single vertical 
plane. 0.4 112:2 lead plates .erved as eleotrodes. lach 11ne wa. 
500 m loni~ new wire was used to link the electrodes to the re
cording eQu1p.ent. the insulat10n resistance for the lines .X~ 
c •• ded 10 ., ohm/km. Properly shunted self-leveling mirrQr ia1-
vanometerl operated in the regime of crit1cal damping. ' Perl-odic 
•• asur •• ente ot the ground res1stance ot the electrodes 8how.~ a 
constant 170 ohm during all observations. Osc1110sraph reoor¢Lngl 

Approved For Release 2001/03/26 : CIA-RDP96-00787R000500130080-7, 
~7 _ 



~ere ma~e at rates of 4, 10, 20, and 90 cm/hr. Sim~ltaneoul re- , 
.. :~r~thiA~"'I~tefil !lAt· ~~eiei§e ~1MS~PC+AntIillPppfbo7alflNso!J!il!08!M1~ 

V~! .r~e or 'tne'l~e near 'tEe ~own ot'tib~ve~ nOle, a permanen 
-telluric stat10n operated in Zu,. 

!wo types ot short period Oloillltionl, dirt.ring trom each 
other by the nature ot their olcillatory.realme, 're dlatinruiahed. 
Type 1, once begun, continue tor hourI, while Ty~ 2 are observed 
in '~OUPB or trains ot trom 1-10 olcillat1onB. TJpe 1 may be 
turth~r divided into 3 rO~B &8 tollOWlt 1) oomplex harmonic 
ehQrt period olcillations, the amplitude and period ot wbich chan,e 
irre;ular11J 2) linusoidal sbort perlod oscillations, the amplitude 
or whi~h chan,e. irregularly, but whioh are more stable than 'orm 1J 
ths period remain. almost conltant tor aeveral tens ot rearl; and 
3) sinusoidal short period olcillation, the olcl1latory proces. ot 
~h1ch consist. of separate packets, contain1nl rrom 3 to 10 and more 
oscillations, the amplitude or which atter a smooth 1ncreale to 
about the c$nter ot the packet Jradual11 les.ens. Analya1s ot eleo
trogram! shows that most otten o~ 2 oscillationl are excited, and 
only verr rarely the packet torm. The ditterence in the nature ot 
the flow ot thee. oscillations is, apparently, connected with mod1-
fications in the ractors caullng them. 

The follow1ng conclulions are made trom the observat10nSl 
1) Short period Type 1 and Type 2 oscillations al well a8 bar
shaped disturbances ot the electrotel1uric field at dirterent 
depths of Lake Baykal and on land (Zuy) are, within the 111t1ts ot 
measurement accuracy~ excited limu1taneoUllr, co1ncide completely 
in their parallel" march, and have a similar period. Because ot the 
complete similarity (w1th the exception ot amplitude) ot all the 
oscillations and impulse!, the o8cillatory regime ot the electro
telluric field at different depths in Lake Baykal and on land has 
the same character. 2} The amplitude8 of Type 1 and Type 2 oscil
lations and of the bay-shaped disturbances in Baykal and Zuy cor
~espond to the electrical resistance of the medium of these pointe~ 
3) A slight lessening of amplitude with depth was detected 1n 
T7petand 2 oscillations. The value of the attenuation, computed 
from ~he observational mate~ials, 1s in agreement with the value 
of attenuation obtained trom examination of the absorbing efrect 
ot Ba7kal'e waters on the variable electrotelluric field. 4) Loc~ 
electric currents, connected with the water ourrents in Baykal, 
were detected. The change in the potential of the field of the •• 
current!! represents a series of uneven oscillations with a period 
of 2-1 sec and an amplitude of 0.1-0.8 mv/km. 5) Type 1 short 
period oscillations 1n both Zuy and Saykal are excited chief11 in 
the interval from 00-1200 hours, while Type 2 occur from 12-2400 
hourI, universal time. The greate8t recurrence ot bay-shaped dil
turban~es o~s during nocturnal hours, 
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, • comment: The ~e8ult8 obtained by the author are interesting' 

insofar as they sho~';he character ot telluric ~rrent oscillations 
&s dependent upon tne e&rth's rotation and the medium th~ough which 
the current passel, 
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