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The ~arth-to-ionosphere c<lvity is latitudinally inho;noge 
lleous , 'I"!hich res":).l ts in its pec uliar resonanCG pnrameters 
\1orthy of resee.rching interest . 

I n [i], the l atitudinal inhomogeneity of the Earth-to-iono
s phere resonance cavity is considered i n terms of the homo
eeneous model solution by averaging the daily mean relative 
phase velocitY CIV and attenuation rate Z along t he fie l d 
propagat i on paths . The field proparrBtion paths are identifi 
ed over the Earth great circle arcs in terms of their basis 
values p=a!C Sjtt(Sit1ft'C05't') , where fo i s the pat h deviati-
on angle in reference to the meridional direction, and ~ is 
the receiver geographic latitude. The l ocal CIV and oJ., l ati
tudinal dependences for the day and night ionospheres are 
used as the initial data f~J. The ionosphere reflection of 
the field vii thin Schumann frequency range is considered on
ly for E region altitudes . 

Figs . 1 and 2 shovi the frequency dependence CUl'ves CI'I/ 
(Fig . 1) ana Z (Fig. 2) for the basis different values 

pO=O,40,60,'70, SO,90 I according t o the data from C!]. Here, 
the straight lines of fr equency dependence values C IV and;; 

!=Ie e l sE> given for the four reson8l!1ce modes n = t, 2..,3, ~ 
derived from express i on [3] 
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The intersection of streight lines and curves of frequency 
dependence e/v flnd .z for different p results in these valu
es for r esonanc e frequencies . Re sonance frequencies ~~ and 
fin f c.ctors of the SchLUnann resonance modes are c a l ct:.lated 
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in terms of detected resonance values e l v end X from Figs . 1 
and 2 and by normalized ionosphere surface impedance 

!l.=j ~h (R, S~ -J",$; - j2Rd .. 1mS. - i) . (2) 

\'{here As:.w,, / c ; "''''==-Z1T!":Rt Sfl=C/V; :J", S,.~ S,lf9.z/fn and h is 
the lower ionosphere altitude . The Lln expression is derived 
from the equation for zero waveguide mode propagation para
meter 50 [Ji ] • The obtained value A/1 is substituted in the ex
pression for complex resonance frequency of the Earth- to - io 
nosphere homogeneous cavity ['1j 

. t.J.n[ i (c !loy] f!2 . C lin (3 ) 
f~ = .2 1/ 1. - ~ i.J~n T J + I 2 h • 

c rio (I" iJ • . 
'IF/here uJo l1 = I Cl., ' " The desired resonance frequency..p~ =Re~~ 

and Q"= Rt frt/2j", frl f actor is received. Value h from for 
mulae (2) • (3) is reduced and not involved in f~ and Q~ de 
terminations. 

The variations in radio noise resonance parameters fn and 
Q~ caused by latitudinal inhomogeneity are to be quantitati 
vely estimated. The di stribution of thunderstorms in space 
results in different p basis values of the field propaGati on 
paths at the point of reception. Therefore, the dependence 
of the resonance cavity waveguide parameters 011 p basis f or 
a ny path is to be considered in the field calculations. Vie 
introduce the notion of effective basis Pe~ , in order to 
examine the general regularities of resonance parameters . 
p~" value is derived from averaging all existing P Hith co

nsideration of the field intensities ratio at the reception 
point. Thus, P~1 value is determined only by the reception 
p oint Geographic latitude in the case of equatorial model of 
thunderstorm YlOrld- wide activity with uniform longitudinal 
intensity. All the field paths are meridional with p=o, if 
t he 2'eceivers are placed at the geographic poles of the Earth. 
The basis values are increased up to p°:=:.gO at the equator, 
as the latitude of reception is lower . According to estima
,tions, 204- p:,,, 6D if the reception points are ple.ced in la
ti tudes from 4,S o to 6~o north . The Table presents the cal
culated ~; and Q~ values for p. :;=: 2 0, 60, 

Tabl e 

n P'-20 P' - 60 po: 2S ObSQ~ved 
,,~ It. .f. a;. fn Gn "'n an "n Gn 

1 8.06 3.02 £.Z 3.68 gO[, 3.14 $.13 4.0 7,95 3.01 
2 IH2 4.12 1'1.63 491 f4.¥? ~.24 14.52 5.25 { 1(,3Z '£58 
:3 20,72 4.9 20,9S 5.75 ZUI 5;03 £0$2 6.13 !0.59 li97 
lj 27.1 5.6 27,3'/ 6.Ql 27.13 5,?f 27.16 6.$9 26,S? 5,45 

The f~ and Ql" values are increased for 1,'1'3 ; t,IIS'; ! ,2S; O,S£ % 
and 2t J}j 19, n ; 1. 1,JJfi 1.11, '16 ~o , respectively f or the four 
modes . A considerable increase in Q~ with p°.:: 6 0 as compared 
with pO=: 20 is caused by significant radio noise energy losses 
t}l..rough ionosphere on mer idional - close paths . It is notewor
thy that ~~ and G~ changes are insignificant Vii th 0 ~ p0.4 30 
and become noticeable only if pO >30 . 

The Table also gives the calculated and experimental data 
available at a certain reception point to mal~e a comparative 
study of resonance parameter absolute values. Such a recep -
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tion point is in the vicinities of Petropavlovsk- Kamchatsky 
and the seasonal time is summer , 1990 [5J . Ther e , radio noi 
se electrical vertical component 'E z was received by ant i-in
terference aerial with compensatinG electrode [6] • Dai l y 
average values oft! and Q" are experimentally estimated i n 
terms of the examination of radio noise spectrum density cu
rves with 8 . 5 minutes psere.c;ing time . According to the evi 
dences of ELF r adio noise space- time model , p~ ~::;:; Z S for 
this reception point in srunmer 17J . The calculated values of 
/. fro", formula ( f) and Q.= clv/ti 'Z from [3 J are a l so given i n 

the Tabl e for illustration. The calculated values of resona
nce frequencies are much coincident (see the Table) and clo
se to exp erimental data. Q- factors axe coincident \'lith expe 
rimental data onl y in case of Q~ \"lith Qn much exceeding 
this value . 

Resonance parameters are as well dependent on the directi
onal patterns of receiving aerial, due to latitudinal inho
mogeneity . I f a sensor is orie~ted to receive tIle radio noi
se horizontal magnetic component HN-$ I then the field i nte 
nsity is increased for the paths vlith c;:reater p, i"/hich re
sults in increased ~" and Qn values , in contrast to sensor s 
oriented to receive Hf · W component . The resonance parameters 
of E'2 component received at a vertical r/hi p are intermediate 
between HN-3 and HE'.w components of radio noise . Absolute "n 
and Qn val ues and their difference between hor izontal mag
netic components is determined by If' values for three sensors . 
This has been experimentally proved by the field regist r a
tions at different '~~o and 70 0 northern latitudes in the 
east of Russia . 
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