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AnHomauyus - TpuBedeHbl pesynbTaTbl 3KCMEPUMEHTaNbHbIX
1ccrneaoBaHWn MeXaHW3MOB, OTBETCTBEHHbIX 3a 4YacTu4YHble
OTPaXeHus1 paavoBONH AuanasoHa 2-4 MIu B eCTeCcTBEHHbIX
HEBO3MYLLEHHbIX YCIOBUSIX, BbINMONIHEHHbIE HA OCHOBE aHanusa
6aHKa AaHHbIX, nonyyeHHbIx B XY metogom YO B pasnuyHbix
renvoreoumanyeckux ycrnosusix.. lpoaHanuanpoBaHbl COOTHO-
LWEHN MeXay OTPaKEHHOW M pacCesHHOW COCTaBMsAWUMA B
3epKkasnibHO OTPaXXEHHbIX CUTHanax v paavoLlymax.

|. BBegeHue

[nsa n3y4yeHus NpoCTPaHCTBEHHO-BPEMEHHBIX U3Me-
HeHu napameTpoB D-obnactn moHocdepbl Ucnonb3y-
eTca MeToq YacTudHbIX oTpaxeHun (YO). Ona nonydve-
HUa npodpunert NNOTHOCTM 3nekTpoHoB N(z) BaxHO
3HaTb MeXaHW3Mbl, OTBETCTBEHHbIE 3a YacCTU4Hble OT-
paxeHus pagnoBonH. OBbIYHO MCMONB3YOT YacToThbl 2-
4MTru. Mpupogy YO curHanoB nsyyatoT No pacnpegene-

HUAM MX aMnnnUTya Ao,y (MHAEKCHI O U H COOTBETCTBYIOT
MarHUTOMOHHBIM MonsApu3auusam u ganee 6ygyt onyc-
KaTbcs). BeposaTHocTn pacnpegenenui A wccnegosa-
nucb B psige pabot [1-6], n3 koTopbiX cregyeT, YTo Ha
yacTtoTax 3oHaupoBaHua ~2-2.5 My gns z <80-85 km
pacnpegeneHme A NOAYMHAETCH, B OCHOBHOM, 3aKOHY
Penes , a Ha z> 85 km - 3akoHy Paiica, 4To MOXeT ObITb
obycnosneHo Hannunem y nons YO curHanos E oTpa-
XEHHON Ey CoCTaBrnsiloWen Hapsady C paccesiHHon Ep.
Pesynbtatel pabot [1-6] HE HOCAT cUCTEMATUYECKOro
Xapaktepa, No3TOMy AN BbIACHEHUS (PU3NYECKON MO-
nenun obnactu, cdopmupyowern YO curHanbl, Heobxo-
OVMbl cMCTeMaTUYeCcKMe 3KCMepUMEHTLI. Takue uccne-
[0BaHUs HayaThl B [7], B HacTosiLen paboTe npoaoke-
Hbl C MCNOMb30BaHNEM CyLLECTBEHHO 6onbluero maccu-
Ba 3KCMEepPUMEHTarnbHbIX AaHHbIX.

Il. PeaynbTathl uccrneaoBaHum

Ona sbineneHns Ex n Ep cocTaBnsatowmx UCMonb3o-
BaHa meToamka [1], cormacHO KOTOPOW Mpu paccestHum

OTHOLLEHnEe p = <A2>/<A>2 = 1.27. MNpun Hanuuun ogHo-
BPEMEHHO MPOLECCOB  paccesiHUs U OTPaKeHUs
1<p<1.27; f=<| Ex |>" /<| Ep |>2 # 0. B cnyyae 3Hauu-
TenbHOro npeobnaganus <| Ex |>~ 6yget p—7, ﬁz—) co.
BeicoTHble  mpodwunu (2)
<A2>=<\Ep\>2(1+ﬁ2) M YHKUMOHANbLHOW  CBA3N
<A%>/<A>?= 1 ) 1),

Mamepenns amnnutyg YO curHanos A v paguolly-
MoB Ay, BbINONHEHbI Ha annapaType [8] B6nun3n Xapbko-
Ba Ha yacTtoTax 2-4MIy npu ANUTENbHOCTU 30HAUPYIO-
LMX MMNYynbcoB 25MKC ¢ YacToTon nosTopenns 1-10 Iy,
HabniogeHnsa nposefeHbl AHEBHbIMA U CYTOYHbLIMM

LumKraMmm HenpepbiBHO unu 4vepe3 30-90 MyvH unu npu
MOCTOSIHHLIX 3€HWUTHbIX yrnax ConHua B pasnunyHble

onpegenarTca n3

ce30Hbl roga. [laHHble pacnpegeneHbl Ha ABa MaccuBa:
neTHue - Nepuoa OT BECEHHEro 40 OCEHHEro paBHOLEH-
CTBUSI, 3UMHME - OT OCEHHEro A0 BeceHHero. Anutens-
HOCTb pernctpaumun coctaensanal0-15 muH, abcontoTHas

NnorpeLLIHoCcTb onpeaeneHns ﬂ2 Obina 6ﬂ2< 0.2. Nccne-
[OoBaHWe npoBefeHoO ANsi OBYX BbICOTHbIX AMAana3oHOB:
z<81 Km n z>81 km. OOwee 4MCNO M3MEPEHUN
ﬂZCOCTaBVIJ'IO 380 (neto) n 430 (3uma).

XapakTepHbIM Oka3anocb TO, YTo Ang z<871 km nme-

110 MEecTO 3HaunTenbHoe npeobnagaHve Ep Hap Ex: Ex
otcytctBoBana (#=0) npumepHo B 70% cny4yaeB 3uMomn
n 75% netom. 3HauveHus p>1.27 nmenn mecto B 26% u
28% cnyyaeB 1 onpegennuTb 3HayYeHus S ObiNo Henb3s.
Onga z>81 km 1<p<1.27 n S # 0 npumepHo B 55% cnyya-
eB netoM n 55-60%-3umoin. CobbiTus ¢ p>1.27 nmenu
mecTto B 32% un 30% cnyvaeB cooTBeTCTBEHHO. B oc-
TanbHbIX cryvasx £=0.

Ha puc.1 npuBegeHsl ructorpaMmmbl pacnpeaeneHui
ﬁ2(6e3 yyeTta S =0). Hanbonee BeposiTHble 3HaveHus [
HaxoasaTcs B nHTepsane 0-3.

Ha pwc. 2 npeacrtaBneHbl rMcTorpamMmvbl ﬂz ans 3ep-
KanbHO OTpaXKeHHbIX curHanos u paguowymoB. Cobbl-
Tmsa ¢ p>1.27 nmenu mecto B 27% n 29% cny4aeB ne-
ToM 1 B 29% 1 34% 3MMOW COOTBETCTBEHHO.
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Puc.1. luctorpammbl pacnpegeneHun ,82(6e3 yyeta S
=0) Ana YacTUYHO OTpaKeHHbIX curHanos (Histograms of

distributions of ﬂ2 (excluding g = 0) for the partially of the
reflected signals).
Puc. 2 'nctorpammel ﬂZJJ,J'IFI 3epKasnibHO OTPaXKEHHbIX

curHanoB u paguowymos (Histograms ofﬁ’2 for reflected
specularly signals and radio noise).
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lll. O6cyxpeHune

MpuBeaeHHble pe3ynbTaThl C y4eTOM NUTepaTypHbIX
AaHHbIX MO3BOMAT YTBEPXAATb O Pas3NMuMM MexaHu3s-
MOB chopMUpOBaHUST HEOOHOPOOHOCTEN Nra3Mbl B BEPX-
HEen N HWXKHEeWn YacTax HeBo3myleHHow D-obnacTtu: Ha
z<80-85 km npeobnagaetr mexaHnsm 06bLEMHOro pac-
cesiHudA, a Ha z>85 KM 4acTo MPUCYTCTBYHOT OAHOBpE-
MEHHO paccesiHne Ha mernkomacwTabHeiX n dpeHenes-
CKoe OTpaKeHue Ha ‘peskux’ HeoQHOPOLHOCTAX MasMbl.
HanbHenwasn 3agaya cCOCTOMT B M3y4YeHWUM MPOLIECCOB |,

KoTopble nopoxpalT Ex. OTMeTUM Takke, 4TO cTaTu-
CTuka crniydaeB ¢ p>1.27 nopTBepxpaeT pesynbTaTbl
Opyrux uccnefoBaHuii (cm, Hanpumep, [1-7]).

IV. 3aknoyeHune

Mo MHeHuo aBTOpOB, pe3ynbTaTthl paboTbl COBMECT-
HO C AaHHbIMK ApYrnx paboT NO3BOMAT CO34aTh SACHYHO
KapTMHy O NpUPOAE MEXaHW3MOB, OTBETCTBEHHbIX 3a
YacTU4YHble OTPaXXeHUs pagMoBONH AvanasoHa 2-4 My
B €CTeCTBEHHOM HeBo3MmyLleHHon D-obnactm cpegHe-
LUMPOTHOM MOHOCAEPLI, YTO MO3BONISIET MPOBOAUTL MO-
OenupoBaHne NpoLecCcoB.
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Abstract - The results of experimental investigations of
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mechanisms responsible for partial reflections of 2-4 MHz radio
waves under natural undisturbed conditions, carried out on the
basis of the data obtained at Kharkov State University under
different heliogeohpysical conditions, are presented. Relation-
ship between the reflected and scattered components in specu-
larly signals and radio noises are analysed.

|. Introduction

The partial reflection (PR) technique is used for studying
space-time changes in the ionospheric D-region parameters.
PR nature of the signals is studied using distributions of their
amplitudes (A). Probabilities of A distributions were investigated
in [1-6], nevertheless the results of these papers are not of a
systematic character, therefore it is necessary to conduct sys-
tematic experiments in order to construct a physical model of
the region forming PR signals. Such investigations were begun
in [7], being continued in the given paper using a considerably
larger amount of the experimental data.

Il. Results

The methods from [1] were used for separating out Ex and

Ep components. Measuring amplitudes of PR signals and radio
noises was carried out using the equipment [8] at 2-4 MHz in
the vicinity of Kharkov. The investigation were conducted over
the daytime and diurnal cycles in a non-stop way or in 30-90
min.

The data were distributed to two sorts: summer ones - a pe-
riod from the spring to the autumnal equinox; winter ones - from
the autumnal to the spring equinox. The record duration was 10-
15 min. The investigation was carried out for two height ranges:
z<81 km and z> 81 km. The total number of g measurements
was 380 (summer) and 430 (winter).

It was found to be characteristic that for z<81 km, Ep con-

siderably prevailed over Ek: Ek did not occur (8 =0) approxi-
mately in 70% of the winter and 75% in the summer cases. For
z> 81 km, 1<p<1,27 and S +#0 were in 55% of the summer and
55-60% of the winter cases. Events with p>1,27 occurred in
26%, 28% and 32%, 30% of the cases respectively.

Fig.1 shows histograms of the £ distributions (without A
=0).

Fig.2 presents ﬂ2 histograms for specularly-reflected sig-
nals and radio noises. Events with p>1,27 occurred in 27% and
29% for the summer cases and 29% and 34% of the winter
cases, respectively.

I1l. Discussion

The results presented an those from other papers allow to
state that there is a difference between mechanisms of forming
plasma irregularities in the upper and lower parts of the undis-
turbed ionospheric D-region: a mechanism of volume scattering
prevails at z<80-85 km; and at z>85 km, one often observed
simultaneously both scattering by small-scale irregularities and
Fresnel reflecting by sharp plasma irregularities. A statistical
conclusion drawn when analysing the p>1,27 cases in con-
firmed by the results of other investigations.

V. Conclusion

The results of this paper together with the data of other
works allow to make up a clear picture of nature of the mecha-
nisms responsible for partial reflections of the 2-4 MHz radio
waves in the natural undisturbed D-region of the middle latitude
ionosphere, with allows to model some processes.



