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Introduction

For the
orooagation and Practical
io knJ", the distribution of
radiodifiusion and, above all' to have

bv the ionization-recombi4ation cycle
tion processes; the system of chemiii";;;;"*;'ih" .y;ffi oi .t'"*i
the ricombination process$s. lfhe
to reproduce the real conditions, o



cqmparison with the
detail rnodels I1l, 12,
loped by us [Zl S, ta,

Theoretical model of the low ionosohere
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The rate constants of the. major,.processes in theicheme aie presenterTable L A detailed reasoning or ilt'" *oa"t is given in 12,-s, r+i. u"i""
we shall mention only th.e p-eculiaritiei of o*'-od"i'^a\li"r*ti;ting it fthe theoretical models developed .uili... Ttre rates "i irr"'iirij;i""r;;processes of the primary positive, ions No+, o"+ in clusi.i- ion, cIi: of
simpler cluster ions_ clf into most .cgryplex oires cl2+r as well as of prir
nesaiive ions o1 1d o_- intothe intermediate io'co;'are illustrated by
effective parameters B- , Bpe+, F,Bo,, Bo-. These Lffective parameters
deduced from the detailecl schemes of ion transformation and include de

PcA, post-storm effects pSe iftermagnetic'storms Ssdy ttt";;.;B;-
th'e basic channel of for:mation of CIf from Or+ depends on the 

"oncentriioi o and Hro under all temperature conditi"on and hps a weaker temp,ture dependpncy .T-n,n..The iarne temperature ependeircy is characteii
oI the transformation rate B of the cluster ions li #ittr fecombinatiori <

experimental data. The simplified models [9, l0],
19] gl4 the ionization-recombination cycle moO.t'i
l5l fall in that type of models.
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dencies on the atmospheric temperature ? and hurnidity iHpi ;-;"1frorn the small neutrai ,onstitueiit. o, o; 
"tld-aor-"oti"iniruiion.For example, the rate B5o+ of the basic channel'of formation oi Ctl i

No+ under normal and winter anomaly conditions has g tqmperature dep
{.tl:y T-'l,in the ran_g-e r:no+ieok una u gi"ut; A"et;d oi a"p"nat
T^l':i,,in the range t{0, !+Q K, while'r,-,,1", .iiiic"ntfli frish t.ilpurui
,conditions,(i.. ".. 

in winter) it depends on the humidity bt tE" atm'o.pli.
Under disturbed conditLons (auroral absorption AA, folar cap absoipt
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fficient o (ClI) :2.10-6 cm3.s-1 into more .o,npi.:r cluster ions CIf, w
recombination coefficient o(CIf):10-5 cms . s-l.

AA
c (Cl"')

njg.._t. The proposed theoreticaloJ the D-regioir
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Accuracl, of the N(h)-ptofiles descrlPtion on,t
basis oi the theoretical and empirical mooels

Nor we thall evaluate the possibilities 
"f- 

tl"-^Tlltiw wv '"':'---Jel lz-+' t+, l5l so as to render t
models [], 7, B] andour.theoretlcal *o, 

-. j:cc^-.-+ horinnhrrsicrl conaitiormodels [1, 7, B] and our-tfreoretical model [2-4' l4'.151

experimental data ,tr i" tttb D-region 
'tl+-t-t i:il"l*,h:tiS"'l?it ti,i' a?I f nl ;"i df ;;: ;;;ffi ;;il; .ii rr* *t h el iophvsi car condi ti

For that purpose *"','"'iJ"s i;;-'; ih;.0.+l !:l\-:l..IlFlL tlf '^..1-t.For that purpose we are going 10 use tne oala Dalrr( ur 1\rl\r r trr' ^rr "'
bank more than 500 [i"A-ton'atn91tv pt.oiii"; 3I" in"1l1:1 ff:..*O;?"qi
h "ili'ffi i t h i*'r.ii' 
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reflection, rocket mea.ureio"nts, etc' As a criterion lor the prectst

different models r" ;;;dEli"ir*'ttt" reduced logarythmic total error



Model Height, km

It can be noted, that on the whole our model ,describes the da,ta l
ll*:lll*r"jl._=ojl':Xt^qg{ers- { gFi."il f..r.i.r.. "* naiiu"n to themof McNam ar a f or' ure oo- os r.m ;r dt"a;.,T1Ji,ru;ilfi J.;,*i:yrTf "a:ffifi
of the data on these altitu.des-rti .*pjuin"a bt tt-"f;.itil; McNamara,s
Asl,.t: 

built up on the basis,of ., qrji;mouni oi.t*.-*oirtution data -60 km harr oT-the t,;i;r-a;;";;il_ilijfiH:ii"1#d,"
ly' are*:l ,,3,'ni."oT:"1fr.#"!H:if:#filiflxi, Tn:i"ffi,onlv r-'^.. uara (accerrLed by itr" c-osi;hR Symposiu- on sillii#;Ttl
l*9 :l I "X^Tl,^o:l 

h1T M ed*ui E-n ents r I eiJ^il rn;i lp, ii.. and r el i abour model describei exp.erim,entrl 4"t" n,"ti"iihr;;;;:"i'hl'r moaers 1t, zJor all altitudes, incruding ihaf-ui o6-os km altitude.Up to now we have coisidered the possiniqiies'of-lhe models to reprod
#"t;'",,"n;,yl:l:"ofj,^l:ll, ji{i,",r;*,q;q;lie;t_ir"ii,liiii, quiet D_regirN ow w e. ar u e oi ne io ;il; i i il. il ;i;.';bH ;;;' ;; i ili,ff ,f fr ::: r",.lig,ces modelling.

Let us consider several cases of different 
JVn.g,-qo1s1 qap absorption (p(post.storrn effects (PSE) and wirlt"r annm,l,, /\r/lr The chosen cases h

' autu"iii'i#T'"#
cA, pSE); data'for j
rom the calculationv lqoLo ur f ufl (pruro' rrares on August 4th-5th, lgi;i'NH".;t;,i'fih:t
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sed. This,is difference ofevaluat'-., vr rvrrrr,.ror one and the same path lsbkHz/lB60"tifil"ffi 3following data oi Ii6] and tbo 
"rnj;'iiii'gl.

,."f l"il:,1:.{:_.:LT:l,"_ur.?, of calcut atibn of electron concentr ation inreflection.point is used inlu,'rrr... itr! ,uaiowuu.. oroorn'utltfT3fr iftconsidered in seometrJ opfii. uppio*i.uii9" , i,i'pr5rir", =rnisotropy in
:?T.lf:'?S#i:.1':l_:_,j:::,t'Ii$;:f ih'" 

";i;"J 1."1i,i1,* in rsl ror A/and the reflection artitudes 
--a,-ioiii," 

prtr, already,.;;i:fiJ;,oiror|riexperiment al data IlB], as well is tro- it 
"'uuir"l'j"-'irrgi."''

A comparison with rocket and radiov/ave
measurements data
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;;fu; ;; a i1:il;;ffi ii,l' r ong_ * uve r arThe short waves absorption r" iEe o-regl9n i'ffi,i; ;;;l;1,'$i)'ti#,',1,?th-e long waves absorption'i; ;;:;;;i;"" qc il i. .t^*^.j^i^i
reflJl8"';;;;" #;o 'c ri ro d^6^^^+'^L^r .- -! 'l ' treflection area. Hence.
structure of the N fti-
fferent profile moaeli
model of the D-region,
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OAHo $.rryvrueuae MoAeJri,r, Hr{xqrer?
no cpaBHeHHrO c Mex(AyHaPOArloft
r{oHocQepoii (IR I) w; .c Apynr4,Mr.r
3Mn 14 p r,rqe eKVMvr MoAeJrfl MH

(Pesroue) :

lI pe4.rl ar hercr reoper r.rqec K a r MoAerrr b H rr.r{Hert r{gqpq
BKrroqaloqeil qerblpe rroJro)KlrreJlbHbrx HoHa (Ol, On+, CIr*, Ctrr+), uer
orpr.ruareJrr,r{btx r.roHa 14 3JreKTpor{br.. OHa yr{rrrbrBaer 3atsr,rcr4Mocrb c
ocHoBHbrx npoqeccoB or rer\{[epaTypbr, BJrax{HocrH arMocoepbr ir4 KoHHeHTpa
MaJlbrx ueftrp a.rnHux cocraBJrfl roniirx. Ilponepxa p asp a6oiannofi reoper#
ivroAeJrr.r Ha 6orbtxoM Maccr4Be oKcIIepr.rMeHTa,[bHbrx AaHF]brx (csHlxe 1000ivroAeJrr.r Ha 6orbtxoM Maccr4Be oKcleplrMeHraassrlx AaHunrx (cnr,lue iO0O'lff
flpoQHfleli) IIoKa3bIBaeT, qTo ol-ta JIyr{ue BocnpolrgBoAlrT 3Mlr,rpurrecKl4e
Aeflr,r, qeM u3BecTFrbre ce3oFrHbre r.r cyToqrrbre Bapr4al\uvr N(:h), a raxx<e npo$
Bo BpeMf pasJrr4qnbrx HoHocQepHbrx Bo3MyUIeHr{rl.

10

-t
pe

T4T4

)-




