Bonee oByxcoT neT ToMy Ha3apg 6bina yCTaHOB/IEHa PM3nYeckas Nnpupona TMHENHON
MOJIHUWN, HO MPUPOLA LLAPOBbIX MOJIHUA OCTAETCA HEe BbIACHEHHOW A0 HACTOAWero
BpeMeHN. Mo)XHO BblAe/INTb ABe rpynnbl rMnoTes, Kacawwmecs pusn4eckon
npupoAabl LWapoBbiX MOMHUKW. CornacHoO nepsown rpynne nNpennosioXXKeHUn, WwapoBble
MOJIHUN HEeNpepbIBHO MOJIy4HalOT IHEPrn0 CHapyXKn. M'mnoTesbl, COrJiacHO KOTOPbIM
LIapoBble MOJIHUW MOCJle CBOEro BO3HMKHOBEHUA CTAHOBUTCH CaMOCTOATESIbHO
cywecTBywowmm 06bekToM, obpasyroT apyryto rpynny. B 1974 r. .M. CTtaxaHoOBbIM
Oblna NpensioXxxeHa Tak Ha3blBaeMas KiactepHasa runortesa. CornacHO KOTOPOW
hursmnyeckyo Npupoay WapoBOM MOJIHUN C/TI0XKHO 0OBACHNTbL Ha OCHOBE MOHATUSA
KnacTtep. Knactep - 3To NMOJIOXKUTESIbHbIN NN OTPULATESIbHbIN UOH, OKYTaHHbIN
MJOTHbLIM 0671aKOM N3 HENTPAJIbHbIX MOJIEKY . [TOCKONbKY LLEHTPbI €€ NONOXKMNTENbHbIX
3apsA00B He COBMNadaloT C LeHTpaMu oTpuuaTenbHbiX 3apagos. OHa B CUJ1y CBOEN
MONIAPHOCTU yaep>XmnaeTtcs B6M3N NOHOB CU1AaMUN 3JIEKTPOCTATNYECKOr O
NPUTSXXeHNA. FnapaTNpoBaHHbIM Ha3bIBAETCSH UOH, OKPYXXEHHbIW MOJIEKYJ1laMU BOAbI.
CornacHo runoTte3se CTaxaHoBa, BEWECTBO LLAPOBOW MOJIHUN COCTOUT U3 TaKUX
KomMnnekcoB. Taknm obpasom, KnactepHas runoTesa CTaxaHoBa yTBEP)XKXAAET, 4TO
LlapoBas MOJIHNSA - 3TO CAaMOCTOSATENIbHO CyLLeCcTBYloLee Tesno (T.e. TeNlo K KOTOpPOMY
He NMo4BOAUTCS SHEePrnsa OT BHEWHUX NCTOYHNKOB. DTO TeJI0 COCTOUT U3 TAXKeENbIX
MONOXXUTENbHbIX U OTPULATENbHbLIX MOHOB, PeKOMbOUHaLNSA KOTOPbIX CEPbE3HO
3aMepJ/ieHHa 13-3a rmgpaTtauunum NoHOB). B oTaMyYmMe OT OCTallbHbIX, LAaHHAA rMnoTesa
AOCTaTOYHO XOPOLLO MOSICHSET BCe CBONCTBA LLAPOBOMN MOJIHUN, KOTOpPbIE Obln
BbISIBJ/IEHbI B pe3y/ibTaTe MHOMO4YUCNEHHbIX HabnoaeHnn 3a aTuM asneHnem. N Bce xe
HY>XHO MPWU3HaTb, YTO NOKa 3TO - BCEro INWb 0gHa M3 CaMbiX NPaBaoNon00HbIX
rmnoTes, TOJIbKO rmnoTesa He NoATBep)XAeHa HUKaknMim paktamu. OgHako npupoaa
06beMHbIX pa3psanoB A0 CUX NOp ocTaeTca 3aragkon. IN.J1. Kannuen, 6onee 40 net
Ha3an, bbia NpeasnoXeHa pe3oHaHCHas Mo4eb WapoBOW MOSTHUK. B Heln BnepBble,
BO3HUKHOBEHME N YCTONYNBOCTb LLUAPOBON MOJIHUN OO BACHAETCHA BANAHNEM
KOPOTKOBOJIHOBbLIX PE€30HAHCHbIX 3/IEKTPOMAarHUTHbIX KosniebaHnin BO BpeMsA rpo3bl Ha
OBUXXEeHne noHoB. Pe3oHaHCcHas moaens lN.J1. Kanuubl, 06bACHMB MHOroe, He
06bACHMNA NMPUYNH BO3HUKHOBEHUSA U CYLLECTBOBAHMNSA MHTEHCUBHbIX
KOPOTKOBOJIHOBbLIX 3/IEKTPOMAarHUTHbIX KonebaHunin Bo BpemMs rpo3bl. CywecTByeT U
Takas Bepcus, npensioxxeHHasa pusankamm n3 NETTUHreHa U OCHOBaHHAas Ha CTPOrunx
pacyeTax. OHM NonaratT, 4TO 3arafoyHble OrHEeHHbIe Wwapbl 06493aHbI CBOUM
rnosiBNEeHNUEM ygapaM MOJIHUN B FPYHT, NPU KOTOPbIX BO3MOXXHbI BO3ropaHus
Pa3/INYHbIX OPraHNYeCcKnx 06 bEeKTOB. ITO MOXXeT ObITb ApeBeCnHa, TpaBa, NMyX 1
rnpo4yee. Npn 3TOM Harpes CTOJIb BEJINK, HTO MTHOBEHHO BOCIMJIAMEeHMBLLAACH
OpraHuMKa CTaHOBUTCS CrYCTKOM MJla3Mbl, MOPOXKAAIOLMNIN LLAPOBYO MOJIHUIO. DTO
ABJIEHNE BO3HMKAET BO BPEMS rpo3bl B BO34YX Yalle Bcero, B611M3m NnoOBEPXHOCTN.
LLlapoBas MONHUA 06bIYHO 3aKaHYMBaET B3PbIBOM, MHOIMAa pacnagaeTcs Ha HECKOJIbKO
YacTewn UK NPOCTO yracaeT. AHa/An3 NMTepaTypbl NOKa3bIBaeT, 4TO Npupoaa
LLIapOBOW MOJIHNM MOKa OCTAeTCHA He pa3rafaHHoOW. 3TO Hago 06bACHUTb TEM, 4TO



LlapoBas MOJIHNSA - pefKoe SBJIeHME, a NMOCKOJIbKY L0 CUX MOP HEeT yKa3aHun Ha To,
4YTO ABJIEHME LWapOBOMN MOJIHUN yaAanocb ybeamTenbsHoO BOCNPOM3BECTU B
nabopaTopHbIX YC/IOBUAX, OHA HE NOAAAETCHA CUCTEMATUYECKOMY N3y4eHuto. bbino
BbICK@3aHO MHOI0 rmnoTeTUYeCcKNX npeanosioxKeHnin o npupoae Wwaposon MoaHUN [1-
4 v ap.]. BolaABMHYTbIE TMMOTE3bl HE AAlOT yOOB/eTBOPUTEsIbHOE Hanbonee
HEMNOHATHOMY M3 CBOWNCTB LUAPOBOW MOJIHUU - €€ NMPOHUKHOBEHMIO B NMOMELLEHNE Yepes
OKHa, LLeNn 1 Yalle yepes neyHble Tpybbl. Llenbio gaHHOM paboTbl aBnseTca
nosiydeHne n nlyvyeHune pa3BuTtmns obbeMHbIX pa3psnos BAOJIb U BHE CTPYMHOIO
3J/IeKTPOJINTUYECKOro 3/1eKTpoLa Npm aTMoChepHOM AaBJsieHUU MNOoJTyYeHHbIN nyTeM
rnogaydn HanpsXKeHna Mexxay anektpogamu, pasHoro U = 200 B, npn Toke paspsaga | =
20 MA, npun obuwen onuHe cTpyun le = 2 MM, gnameTpe CcTpyu dc = 2 MM, Npu pacxone
CTpyu anekTponnTa Gc = 1 r/c, Npn UCNosib30BaHNN TEXHNYECKON BOObl NN
pacTBOPOB COJIEN, LLEeNIoYeNn N KUCNOT B TeXHUYeckon soge. doTorpacdun Ha puc. la-e
rMoJly4eHbl C MOMOLLbIO CKOPOCTHOW undgposon snaeokamepbl Fastec HiSpec. CkopocTb
CbeMKW cocTaBnsgeT 7529 kagpos B cekyHAy. Ha dpoTorpacusax puc. 1la-s
npencraBieHo pa3BuTmne obbeMHOro paspsaga B NepneHanKyasapHOM, a Takxe B
rOPU30HTa/IbHOM HanpaBJ/ieHUN K PUCYHKY (dpoTorpacdun puc. 10 n e). Ha
doTorpacdum pmc. 1r nokasaH o6bEMHbIN pa3psn C MHOXKECTBOM JIOKaJIbHbIX
o06beMHbIX pa3psanoB.a 6B ge Puc. 1 - Pa3sutne obbemHoro paspsna ons
pa3/INYHbIX MOMEHTOB BpeMeHu: a - 590,1 ms; 6 - 591,9 ms; B - 592,7 ms; r - 418,3
ms; o - 718,8 ms; e - 762,5 ms AHanu3 coTorpacdunin pasntnsg obbLeMHOro paspsga B
rnornepe4yHoM HarnpasJsieHUN K pUCyHKaM nokasas, 4to npum 590,1 ms Ha KoHUe CTpywn
a5ieKTponnTa HabnwgaeTca obbeMHbIN pa3pan C AuaMmeTpom 6 MM. Ha paccTosHUM OT
06beMHOro paspsfa BO3HMKAET BOKPYr CTPyU pa3psan Kosbueson opMbl. C
TevyeHneM BpeMeHun At = 0,8 ms obpasyeTcs oO6beMHbIN pa3pag ¢ AnaMmeTpom ~ 24
MM. OTOT 0ObEMHbIN pa3pag Ha4YMHaeT ABUraTbCsA B MOMNEpeyYyHoM HanpaB/eHUN 1U3-3a
KOHBeKUUn Bo3ayxa. Kak BuaHo n3 gotorpacgpum puc. 16, obbeMHbIn paspsas Ha
MOBEPXHOCTWU TBEPAOIro 3/1eKTpoda obpasyeT nonepeyHble BOJIHbI. Yepe3 NpoMexyToK
BpeMeHun At = 0,8 ms 06beMHbIN pa3psan N3-3a KOHBEKLUW BO3AyXa y/ieTaeT Ha
paccTosiHne ~ 25 MM 1 Cyw,eCcTBEHHO YMeHbLLIaeTCcss B 06beme 1 NoCTeneHHo racHeT.
Ha doTorpadum puc. 1r Habnogaetca nHtepecHas ocobeHHoCTb. OQHOBPEMEHHO C
06bEMHbIM pa3psaoM BO3HUKAKOT JIOKaslbHble pa3psabl C yMeHbLeHnemM obbemMa
pa3psana. OHM BO3HUKAKOT TOJIbKO B TOM cllyyae, korga obbeMHbIn paspsan ropuTt
BOOJIb CTPYW anekTpoanTa. Cneanytowen nHTepecHom ocobeHHOCTbIo ABNSEeTCS
pa3BuTne 06 bEMHOro paspsana n ABMXXEHNE N3-3a KOHBEKLWW BO34yXa B
rOPU30HTaJ/IbHOM HanpaBJ/ieHUN K PUCYHKY. AHaJIN3 MHOMO4YUCJIEHHbBIX CKOPOCTHbIX
CbEMOK MoKa3a/, 4To hopMmpoBaHme 06 bEMHOro paspsaaa Ha4MHaeTCsa aHal0rM4yHo
KakK Ha ¢oTorpadum puc. 1la npn At = 679,5 ms. C Te4yeHnem BpeMmeHun oT 679,5 o
718,8 ms gnameTp obbeMHOro pa3psaa Bo3pactaeT oT 6 MM go 40 mm n 6onee. lMpwu
At = 718,8 ms o6beMHbIN pa3pas Ha4YMHAET ABUraTbCA B FTOPU3OHTAIbHOM
HanpasseHnn. Kak BugHo 13 potorpaduum puc. 1, BO3HMUKaOT nonepeyvHblie BOJIHbI



3J/1eKTPOJ/INTa Ha MOBEPXHOCTU TBEPLAOIr0 31eKTpoaa. DNEKTPUYECKMIN pa3pas No
06beMy yMeHbLLIaeTCsa N OTAEeNAeTCsa OT CTpyu anekTponanTa (At = 762,5 ms). C
Te4YeHNEM BPEMEHM INEKTPUYECKUI pa3psad No obbeMy yMeHbLUIaeTCa N Ha4YnHaeT
OTAENATbCA OT NOBEPXHOCTU TBEPAOro ssiekTpona. OgHaKO C 1IeBOro KoHua
MPONCXOONT dNEKTPUYECKNI pa3pan Mexay otTaetTarowmm obvemom. lMNMpn At = 771,6
mMs noriepeYyHble BOJIHbl MCYe3aloT Ha NMOBEPXHOCTM TBepLoro asiekTpona. C poctom
BpemeHun oT 771,6 oo 780,5 ms ceBevyeHmeM pa3psga CywlecTBeHHO ybbiBaeT un
06beMHbIN pa3psn racHeET Ha paccTossHUM ~ 60 MM. B gaHHOM cny4vae BHE CTPyW
3/1IEKTPOSINTa BOKPYr 06 bEMHOro pa3psna JIoKasbHbIX 00 bEMHbIX Pa3psaa0B He
HabnogatoTca. Takmm obpasomMm, B pesyibTaTe 3KCNepPUMEHTalIbHbIX UCCIeA0BaHNN
pa3BuUTUA 06 bEMHBIX Pa3psnoB BAOJIb U BHE CTPYW /IEKTPOSINTA BbISBJIEHDI
cnepyrouwme ocobeHHOCTN. YCTAaHOBNEHO, YTO 06 beMHbIE pa3psAabl BO3HMKAOT TOJIbKO
npu onpeaeneHHbIX yCNoBUSaX U CTPyKTypax. OHM BO3HUKAIOT BOAM3N NOBEPXHOCTU 1
npuobpeTaloT WapoByto hopMy Ha HEKOTOPOM pPacCTOAHUN OT MecTa hopMMPOBaHUA.
BbisiBNeHO, 4TO yMeHblueHe obbeMa paspsna BAOb CTPYWN 1IEKTPOSMTA NPOUCXOANT
M3-3a pacnaga Ha MeJsikue 4acTuubl. [loka3aHo, 4TO B npouecce oTaeneHus
ob6beMHOro paspsana oT NOBEPXHOCTU TBEPOOro 3/IeKTpoaa BHU3Y HabngaeTca
pacnpocTpaHeHne nornepeyHbliX BOJIH.



