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SJIEKTPOMATHUTHOE ITOJIE B3PBIBA B HOHOC®EPE
N.10. Ceprees, B.M. Copokun

ELECTROMAGNETIC FIELD GENERATION BY EXPLOSION IN THE IONOSPHERE
L.Yu. Sergeev, V.M. Sorokin

PaccmoTpena nmomysmnupudeckas MoJieb yaapHoii BoiHsl (YB) B pa3pexxenHoM rase. YB HaOmonaoTcss B aKTUBHBIX dKC-
[IEPUMEHTaX B3pPBIBHOIO THIA, a TAaKKe IPH B3pbIBaX pakeTHOW TexHUKH. IIpencraBieHHas MOJENb IO3BOJSAECT ONPEICIUTH
TreOMETPUYECKUE XapaKTEPUCTUKU IPOLECCa, IPOCTPAaHCTBEHHO-BPEMEHHBIC 3aBHCUMOCTH TEMIIEPaTyphl Ia3a, €ro CKOpPOCTH,
IUIOTHOCTH W JaBJICHHS B BO3MYILEHHOH 001acTh. B pe3ynprare aHanm3a HabII01aeMOro Ha SKCIEPUMEHTE dJIEKTPOMArHUTHOTO
H3ITyYeHUs B3pbIBA OBLIO NPEAIIONIOKEHO, YTO UX MCTOYHHKOM SBISETCS BBI3BAHHBIN PacIpOCTPAHSIOMEHCS yAAapHOI BOJHOM
TOK, KOTOPBIH FeHepupyeTcs IPOBOAAIIEH MIa3MOil, epeMenaoelicss BO BHEIIHEM MarHUTHOM Hoiie. PaccMoTpena renepanus
U paclpoCTpaHeHHE IEKTPOMArHUTHOTO M3JIyYEeHHs OT TAKOTO OCECHMMETPUYHOTO TOKa B HOHOC(EpHOI! Mmita3mMe ¢ IPOBOANMO-
crsimu Xomna u Ilexepcena. ITokasaHo, 4To M3IydeHHE NpeicTaBisieT co00i OCHMUINPYIOMUH BOJTHOBOH ITAKeT, PacipocTpa-
HSAIOIIUICS BJOJNb MarHUTHOIO IOJI 3€MJIU BHYTPH KOHycCa IIMPHUHON mpuMepHO 20°. M3ydeHbl BOJHOBBIE XapaKTEPUCTUKU
n3nydeHus. B pabore mposeneHo cpaBHEHME MOIYyYCHHOTO Pe3yJbTaTa ¢ SKCIIEPUMEHTAIBHBIMU TaHHBIMH, HAOIIOaeMbIMU BO
BpeMsI B3pBIBOB B HOHOC(Epe, TTOKa3bIBAIOIIEe CIIPaBEAINBOCTD IIPEICTaBICHHO MOENN.

A semi-empirical model of shock wave in the rarefied gas is constructed. A shock wave arises in explosion-type active ex-
periments and disasters of space engines. This model enables to determine the geometric characteristics of the process, spatial-
temporal dependences of gas temperature, velocity, density and pressure in the disturbed zone. Analyzing the observed electro-
magnetic radiation from explosions it was assumed that their source is the electric current generated in a propagating shock
wave. Electric current occurs due to the conductive plasma motion in external magnetic field. We considered the electromagnetic
radiation from such axisymmetric current and the propagation of the radiation in the ionospheric plasma with Hall and Pedersen
conductivities. It is shown that the electromagnetic perturbation propagates inside a cone at the angle of about 20° to the mag-
netic-field direction and it has the form of an oscillation wave packet. Wave characteristics of radiation were investigated in this
paper. The comparison of theoretical results with experimental data obtained during explosion in the ionosphere confirms the
validity of the presented model.
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Dnexmpomaznummnoe none 83puiéa 8 uonocgepe

App =1, A¢¢ =1, AP¢ = _A¢p =78
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Ha puc. 2 npuBeneHo NpOCTPAHCTBEHHOE pacipeie-
JICHHE TIOJIs, paccuuTanHoe 1o Qopmyie (4). BumHo,
410 c(hepruuecKr-CUMMETPUYHAsl yJapHasi BOJHA I'eHe-
pUpyeT B HOHOC(EpHOH IIa3Me 3IIEKTPOMArHUTHBIE
BO3MYILEHHS, XapakTep paclpOCTPAHEHUsI KOTOPBIX
CYIIECTBEHHO MCHACTCA B 3aBUCUMOCTH OT yTJia MEKIY
HAIPaBJICHUEM PACIPOCTPAHCHHUSI K MATHUTHBIM MOJIEM.
B wuntepBane yrnoB 0 < 0 < 30° mose nepeHOCHUTCS
BOJIHOBBIM TTAaKE€TOM, HMCIOUIUM PE3KO BLIpa)KeHHLIﬁ
ociuMpyronmi xapakrep. C yBelMueHHeM yria Ko-
JIMYECTBO OCLUIUIALIMI B BOJHOBOM IakeTe yObIBaeT, a
Ha skBatope npu 0 = 90° mosie mpencrasiseT cobOoit
OJMHOYHBIA MMITYJIbC, KOTOPBIH PAaCIIBIBACTCS COTIIAC-
HO 3akoHaM au(dy3un. YncieHHBIE pacdeTsl MOKa3aly,
YTO 4acTOTa B 3JIEKTPOMArHUTHOM BO3MYIICHUH PacTeT
C YMCHBUICHUEM YyIJla MCXKAY 7 U OCbIO Z, a CTCIICHb
3aryxaHus majgaer. Takke pacuersl mo (opmyne (4)
MOKAa3aJIM, YTO C YMEHBIUICHHEM yria Bo3pacraer ¢a3o-
Basi CKOPOCTh BOJIHBI. Bce 3TO 1MO3BOJISIET TOBOPUTH O
KaHaJIMpOBaHUW HMITYJIbCa B OKPCCTHOCTHU MarHUTHOH
CHJIOBOI JINHHH, ITEPECEKaIONIeH TOUYKY MOAPHIBA.
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Puc. 1. 3aBUCUMOCTb TOKa YJapHOI BOJIHBI, IPOMHTETPU-
POBAHHOTO IO TOJIIUHE CIIOS, OT 0E3pa3MEPHOrO BPEMCHH Ha
pa3uYHBIX BBICOTax moapbiBa: 100 KM, KOraa B HEBO3MY-
MICHHOW  00JlacTM  MAaKCUMallbHO  OTHOIICHHE  Gyy/Gpy
(Gpo:5.1-104 ¢, 640=2.3-10° c’l); 130 kM, Korza B HEBO3MY-
MIEHHON 00JIaCTH Gp=Cpy (cspo=2.2-106 ¢!, op=2.3-10° c’l);
160 kM, KOTJa B BO3MYIIICHHOW 00NAaCTH Gyp~Cp (B HEBO3MY-
MEHHON 0o0yacTu Gp0:1,0'106 c oyo=1.8-10° c"); 200 xm,
KOTJa B HEBO3MYIIEHHOH OOJACTH Gpg<<Cpy (GP[):3.6'105 ¢l
opo=1.6-10* c’l). Opo U Gpy — COOTBETCTBEHHO XOJIJIOBCKAas M
MeIePCEHOBCKAsl IPOBOANMOCTH B HEBO3MYIIICHHOW 00JaCTH.

Puc. 2. TIpocTpaHCTBEHHOE pacIpeliesieHUue dJIeKTpoMar-
HUTHOTO BO3MYIIICHUS yIapPHOU BOJIHBL.
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