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AHHOTaIUS

B pabore  mpeacraBneHsl  pe3ynbTaThl  MPOBEJICHHBIX — HA
MHoromnpo6ouHoi nosymike ['OJI-3 skcepuMEeHTOB ¢ KOPOTKHM y4acTKOM
TIOHWKEHHOTO MArHutHoro Tmousis ("MarHUTHOH sMoi"). YMeHbIeHHe
YEIBHOTO SHEPTOBBLACICHNUS OT PENSITHBUCTCKOTO HMEKTPOHHOTO MydKa Ha
JTOM YyYacTKe MNPHBOAMT K 00pa30BaHMIO 00JacTH C TEMIEpaTypoi, B
HECKOJIBKO pa3 MeHbIIeH, 4eM B OKpyxatomel mmazme. CymiecTBOBaHHE
TaKOM HHU3KOTeMIIepaTypHOH 00NacTH ABIseTcs NPSAMON JIEMOHCTpanueit
s¢dexra mogaBNCHUS POTOILHOI 3MEKTPOHHON TEIUIONPOBOJHOCTH BO
BpeMsI KOJUTEKTUBHOTO B3aUMOACHCTBHS 3NMEKTPOHHOTO ITydKa C ITa3MOM.

Direct observation of anomalouslow heat conductivity
during collectiverelaxation of high-current relativistic
electron beam in a plasma

A.V. Arzhannikov, V.T. Astrelin, A.V.Burdakov, |.A. Ivanov,
V.S Koidan, K.I. Mekler, V.V. Postupaev, A.F. Rovenskikh,
SV. Polosatkin, SL. Snitsky

Budker Institute of Nuclear Physics, SB RAS
630090, Novosibirsk, Russia

Abstract

Results of experiments with the short section of low magnetic field
("magnetic pit") carried out on the multimirror trap GOL-3 are presented.
Local decrease of specific energy release from the relativistic electron beam
leads to formation of the region with temperature substantially less than in
surrounding plasma. Existence of such a low temperature region is a direct
demonstration of suppression of longitudinal electron heating diffusivity
during the collective interaction of the electron beam with the plasma.
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BBenenue

B ¢usuke mna3Mbl OObIYHO CYLIECTBYET MHEHME O TOM, YTO Jrobas
TypOyJEHTHOCTh MPUBOAUT K YBEIMYEHUIO KOX(PGPULMEHTOB MNepeHoca M,
COOTBETCTBEHHO, K YMEHbLICHUIO TEMIEPATypbl W DHEPreTUUECKOrO0 BPEMEHU
KU3HU 1na3Mbl. Bo MHOroM 3TO CBA3aHO € TEM, UYTO MOJABJAOLIAA 4aCTb
JKCHEPUMEHTANIbHBIX M TEOPETUYECKUX PAOOT MO (PU3UKE TEPMOSLIEPHON M1a3Mbl
CBsI3aHa C YCTAHOBKAMH THIA TOKaMakK Wi APYTUMH TOPOWAAIBbHBIMH CUCTEMaMH,
B KOTOPBIX 3HEPTHUs U3 TUIA3Mbl TepsieTCs MOMepeKk MarHUTHOTO moss. B otmuune
OT TaKWX YCTAHOBOK, B OTKPBITBIX MAarHUTHBIX CHCTEMAax OCHOBHBIM KaHAJIOM
TMOTepb  JHEPruM, Kak MpaBWio, SBISETCS  NPONOJNbHAs  3JIEKTPOHHAas
TETJIONPOBOJHOCTb, HE TO3BOJIAIONIAS  IMOMYYaTb BBICOKYIO 3IEKTPOHHYIO
TeMrepaTypy. PeakTopHbIe MepCreKTUBBI OTKPBITHIX CHCTEM BO MHOTOM CBSI3aHBI C
TEM, YAACTCS JIM yMEHbLIUTb 3TU NOTEPU.

B 3kcnepumeHTax N0 HarpeBy IUIa3Mbl CUJIbHOTOYHbIM PEJIATUBUCTCKUM
JJIEKTPOHHBIM IMYYKOM MMKPOCEKYHIHOM IIMTeNbHOCTU Ha yctaHoBke ['OJI-3 [1]
Obla mojyuyeHa JIEKTPOHHAs Temneparypa ~1 k3B, a nocne mMonepHu3auuu 3ToH
ycranoBku [2] Obuia gocturHyra temneparypa ao 2 — 3 k3B npu mioTHocTH
~10" cM™. Kak abcomoTHas BeludiHa TEMIIEPATYPHl, TAK U €€ HEPABHOMEPHOE
pacripeniesieHe Mo JJIMHE YCTaHOBKH, CYLIECTBYIOIIEE B TEUEHNE BPEMEHH ~5 MKC,
HE MOTJIH ObITh OOBSICHEHBI, €CIN MOJAaraTh, YTO MOTEPHU SHEPTUU U3 TIa3Mbl WIYT
3a CYET KJIACCHYECKOW 3NEKTPOHHOM TeTIonpoBOIHOCTH. [t OOBSCHEHHS TaKKX
JKCTMIEPUMEHTAIILHBIX PE3YNBTATOB B [3] OBLIO BBICKA3aHO MPETONOKEHHE, UTO U3-
32 BBICOKOTO YPOBHSI TypOyJ€HTHOCTH B TIa3Me, CYIIECTBYIOIIEr0 B TEUYEHHE
WHAKEKLUMU JJIEKTPOHHOIO IyuykKa, [OSBIAETCS AHOMAJIbHO BbICOKAas 4acToTa
paccesiHusl JIEKTPOHOB, MPUBOJALLAA K YMEHbLIEHUIO NPOJONbHON 3JIEKTPOHHOMN
TEIJIONPOBOJHOCTU HA ABA-TPU NOPsAIKA IO CPABHEHUIO C Kiaccuueckoil (Oosee
JeTanibHO 3Ta mpobnema paccmorpeHa B [4]). Takue 3¢dexTbl uMenu Mecto,
BUAMMO, W B DJKCHEPUMEHTaX MO  KOJJIEKTUBHOMY  B3auMOAEHCTBUIO
HAaHOCEKYHHbIX AJIEKTPOHHbIX MY4YKOB C IasMoil (cMm., Hamp., [5]), HO u3-3a
KpaTkocTH npouecca (~50 HC) OHM 3aMETHO He BIIMSIIM Ha TUHAMUKY HarpeBaeMoit
My4YKOM  Ta3Mbl  M3BeCTHBI  pa3nuyuHble  MEXaHW3Mbl, TPUBOASAIIME K
BO3HMKHOBEHHIO aHOMaJIbHON YacTOThI CTOJIKHOBEHWH B TypOyJIeHTHOH Iiasme, B
TOM YHCJIC W B CUCTEMAX ¢ JICKTPOHHBIMHU MydKamu (CM., Harp., 0030psI [6,7]). B
HallleM CJlydyae BO3MOJKEH CIEAyIOLIMH MEeXaHW3M TMOSBICHHUS Takoil aHOMalWu:
3JIEKTPOHHBII My4YOK MPpH KOJUIEKTUBHOM penakcaunyl B ruia3Me Bo30yKIaeT B Hell
MHTEHCUBHbIE PE30HAHCHBIE C MYYKOM IL1a3MEHHbIe (JIEHTMIOPOBCKUE) KOJeOaHUA.
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Hanee, npu HeNMHEHHON penakcauuu 3TUX KonebaHui, ypoBeHb KOTOPbIX MOXKET
AOXOJUTh OO MOpPOra MOAYJSILMOHHOM HEYCTOHYMBOCTU, MOMKET BO3HUKATH Kak
WHTCHCUBHBIM HOHHBIH 3BYK, TaKk M MOJIYJSLUMU [JIOTHOCTH, CBSI3aHHBIE C
npoueccaMy JISHTMIOPOBCKOTO KoJjllanca (AeTajlbHOe M3ydeHHEe TypOyJeHTHBIX
TIPOLIECCOB, COMPOBOKIAOMMX PEJAKCAUHMI0 PEIATUBUCTCKOTO 3JIEKTPOHHOTO
My4yka B 3aMarHM4YeHHOW TMJjasMe, NPOBOAWIOCH HA YCTAHOBKE C APYrMMHU
rapameTpamu 1 ormyOsimMKoBaHo B [8,9]).

HepnaBHo nHa ycranoBke ['OJI-3 Obuta mpoBeneHa MOIEpHHM3ALMS MAarHUTHOW
cucteMbl. OCHOBHOWM LIENbIO MOAEPHU3ALUM ABJAIOCH CO3AAHUE HA KOHLEBbIX
ydacTkax cojieHoua CeKUMd ro(pupOBaHHOIO MAarHUTHOrO mojs (C LEJbEo
MU3ydyeHUsl HarpeBa M YyJAepxKaHus I[U1a3Mbl B MHOrONpoOO4YHOW MarHuTHOM
cucreme). B xozne 3Tux paboT ObL1 Takke NPOBENEH SKCIEPUMEHT C YyYACTKOM
MOHWKEHHOI'O MAarHUTHOIO NOJIsl B LEHTpalbHOI yactu conenouna. OOCyxaeHue
HEKOTOPbIX PpE3Yy/JbTaTOB 3TOM0 3KCIEPUMEHTAa U SIBJISIETCS LEAbIO  3TOH
Ty OJTAKALTHH,

ITocTanoBka IKCIMMEPUMEHTA H TUATHOCTUKH

B ob6cyxnaeMbix sxcnepuMenTax cojeHous ycraHoBku ['OJI-3, cocrosiuuii u3
110 karyuiek ¢ He3aBUCUMbIM OUTaHUMEM W oOwe#d anuHoil okoso 12 m, Obul
CKOH(UrypupoBaH B Buae Tpex cexkuuil. B uentpe Obuta pacnonokena
YETbIPEXMETPOBAsl CEKUMS C OAHOPOAHbIM MarHuTHbiM nosnem 4.8 Tu. C aByx
CTOPOH K 3TOW CEKLMH MPUMBIKAIN YYacTKH ro()pUpOBAHHOTO TOJS, KaKABIH 13
KOTOpBIX cocTostl u3 20 mepronoB roppupoBKH ¢ moseM B Makcumyme 5.2 T, B
muHumyme 3.2 Tn u warom 22 cM. CoJieHOMI OKAHYMBAJICA OJMHOYHBIMU
MarHATHBIMU TipoOkamMu ¢ moseM 9 Ti. B Merammdeckoif BakyyMHOU Kamepe
10 cm, pacnosioKeHHOW BHYTPU COJIEHOM[A, C I[OMOLLULIO CHELUAIbHOIO
MNPOAOJIBHOTO Ppa3psAAa co3jaBajlachb UCXOJHAs BONOpOAHAas Wid JeifrepueBas
IiasMa Co CpelHel MO MJIMHE IUIOTHOCTBIO ~10"® em® n Temneparypoii 2 — 3 3B.
Hanee B 3Ty mnasMy HHXEKTUPOBAICS PEJIATUBUCTCKUMA 3MEKTPOHHbIA IyuOK,
UMEBLIMI B 3TUX 3KCIEPUMEHTAX CJEIYIOLIME NAapaMeTpbl: SHEPrusl IEKTPOHOB
~0.9 MaB, Tok ~25 KA, JIUTENbHOCTb [10 OCHOBAHUIO ~8 MKC, 3HEProcoAepKaHue
~120 x/lx. luameTp nyuyka B CEKLIMM OAHOPOAHOTO MOJsl ObL1 OKOJIO 6 CM.

Jlnst onucblBaeMoi cepuu SKCIEPUMEHTOB B LIEHTPAJIbHONW CEKLMU COJEHOUAA
ObIT CO3MaH CNeUNaIbHBIN Y9acTOK C TIOHKEHHBIM MarHUTHBIM TTOJIEM C HEHTPOM
Ha Z = 659 cM (31ech M nanee NpoJosibHAs KOOpAWHATa OyneT OTCYUTHIBATHCS OT
cepelHbl BXOAHOW TPOOKM), OTIMYAIOMMUIICA OT OCTalIbHOW YacTH COJIEHOWAA
YBEJIMUEHHBIM Ha 4 CM PacCTOSHUEM MEXKIY COCEOHMMU KaTyllkamu. Beul Takke
YBEJIMUEH TUAMETP BaKYyMHOW KaMmepsl 10 BelIW4KHbl 150 MM Ha OTpe3Ke AIMHOH
42 cm. Ilpuneratomue k Z = 659 cM KaTylIKM MMeNN HE3aBUCUMOE NMUTaHUE U
MOIJIM OTKJIFO4ATbCSA B HEKOTOPbIX IKCIEpUMEHTax. BeauuuHa MarHuTHOro nons B
YKa3aHHOH Touke cocrasisia 3.8 Til npu BKIKOUEHHbIX MPWISTAIOLIUX KATyLIKaX
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u 1.3 Tn — npu oTkIroueHHbIX. B nocnenHem ciiyyae mojyueHHas KOHGUrypauus
MarHUTHOIO MOJIs NPEACTaBisula COOO0H JOKAIbHYIO JOBYLIKY («(MAarHUTHYIO SIMY»)
amuHoH okoito 30 cMm.

HarpeB u yaepskaHue MIa3Mbl H3y4aIuch MPHU MOMOIIH piaa IMarHOCTHK (CM.,
Hamp., [2]). B aroii ke paboTe OCHOBHOS BHWMAaHHE OYyIET YICICHO HaHHBIM
JVaMarHUTHBIX W3MEpeHWH (Ha yCTaHOBKe paboTaeT OKoJo 25 [JaTYMKOB,
pacripeneseHHbIX Mo JinHe). Kaxaplit U3 «CTaHmapTHRIX» AATYUKOB MPEACTABIAET
co00il MeTiTo, OXBATHIBAIOUIYIO TUIa3MEHHBIH CTOJ0 (CTEHKY BaKyyMHON Kamephbl
MOXKHO CYMTaTb XOPOLIO MNpOBOAsALIEH Ha oOcyxkaaembix B paboTe BpeMeHax).
JlaTuuk, pacnosoXKeHHbi B 001aCTM «MAarHUTHOM sAMbD), HUME]1 APYLYIO
KOHCTPYKLMIO U ObL1 BblIONHEH B (hopme cermeHra kosbua. OH Haxoauics Ha
Z = 659 cM B AMAarHOCTUYECKOM MaTtpyOke BOJIU3M IpaHMLb [L1a3MEHHOrOo cToJ0a.
D10 O0OCTOATENbCTBO CJIEAYET UMETb B BUAY NPU OOCYXKIEHUM PE3YJIbTATOB
SKCIEPUMEHTOB (TOYHOCTb AOCOMIOTHON KanMOPOBKU 3TOrO AaTuuka AJis ciyuas
marautHoro monst 1.3 T HeBenwka M3-3a TPYAHOCTH y4UeTa BIUSHUS CKUHOBBIX
TOKOB B 3JIEMEHTaX KOHCTPYKIMH B 3TOM PEXKHME; OHa MOXXET OBITh OLIEHEHa B
30%).

Pe3yabTarhl 3KCIEPUMEHTOB U UX 00CY:KIeHHE

TunuyHble OCUUNIOrPaMMbl CUTHAJIOB I[PUBENEHbl HAa puc.l s ciyuaes
CUJILHOIO U €1a00ro nosisi B <MarHUTHOMN siMe» LieHTpaibHON cexuuu. Tam xe mis
CTpaBKM TIOKa3aHbl CHTHAJIBI C JENUTENs HaNpsDKeHWS TeHeparopa Mydka |
JaTYNKa, PETHCTPUPYIOIIETO ’KECTKOE PEHTIEHOBCKOE WM3IyUeHHe C MOBEPXHOCTH
BBIXOZHOTO KOJIIEKTOPA, MPUHUMAIOLIETro MPOIIeAINi Yepe3 Mia3My ITyHoK.

PaccMoTpyM cHauyanma cimydafi ¢ TIOJHOCTBIO BKJIFOUEHHBIM COJIEHOWIOM
(Puc.1b). IMocne Havana MHXKEKUUK My4Ka HAOIIOMAETCS POCT AABICHUS ILIA3Mbl
JO TeX MOp, [OKA HE HAYMHAET YMEHbLUATbCS MOLUHOCTb UH)KEKTUPYEMOIO
3EKTPOHHOro nyuka. Kak ykasbiBanoch Bblllle, IPU UHKEKLMU MyUKa NPOUCXOAUT
HarpeB 3JIEKTPOHOB IJ1a3Mbl 33 CYET KOJUIEKTUBHbIX 3(dexToB, rnaBHbiM 00pazom
3a cueT BO30y:KAEHUS B IU1a3Me€ JIEHIMIOPOBCKUX konebanuil. Heobxomumbim
ycaoBueM and  3(QQEKTUBHOW penakcauudu IMyuKa SBISETCS [PEBblLLIECHUE
MHKpPEMEHTa  [y4YKOBOH  HEycTOMYMBOCTM Hax  3(PQeKTuBHOH  4acTOTOU
3JIEKTPOHHBIX CTOJIKHOBEHWH B MIa3Me. JTO yCIOBHE O3HAYAET, YTO MPH 3aAaHHOM
TUIOTHOCTH TUIa3Mbl TUIOTHOCTh TOKA TMyYKa AOJDKHA TMPEBBIINATH HEKOTOpPOe
KpUTHUecKoe 3HadeHue. B skcriepuMeHTax Ha ycrtaHoBke ['OJI-3 npu mioTHoCTH
Toka mydka MaciTaba 1 kA/cM? MakcHManbHast MIOTHOCTD M1a3Mbl, IPH KOTOPOii
eme TNpOUCXOAWT 3S((MEKTUBHBIN HarpeB >JIEKTPOHOB, COCTAaBISIET OKOJIO
2:10% em™,

B omuchIBaGMBIX IKCTIEPUMEHTAX, Kak U paHee B [1,2], HaOmomaeTcs cribHAs
HEOJHOPOAHOCTb HArPeBa 0 JJIMHE YCTAHOBKM, OCOOEHHO HA MEPBbIX HECKONbKUX
MeTpax, OAHAKO (opMa CUTHAJIOB JAMAMACHUTHBIX JATYUKOB  HOAOOHA



npuBeneHHomy Ha puc.lb curnany nardvka Z=701 cM. AMILIMTYIA CUrHANIA 3TOrO
JUaMarHUTHOrO JaTyuKa COOTBETCTBYET CpPEAHEH MO CEUEHUIO II1a3MEHHOrOo
cronba semmanre D = n.Te + nT; ~ 10™ koB/em® (3mech N 1 T — KOHICHTpALUS U
TeMIepaTypa, HHICKChI € U | OTHOCATCS K JIEKTPOHaM M HOHaM, COOTBETCTBEHHO).
B teHTpanbHOM CeKIMK yCTAHOBKY MPOOIbHBINA MPalUeHT AABICHNS TIa3Mbl yxKe
HEBEJIWK, CHUTHalbl TATH JWAMarHUTHBIX JaTYWKOB, PACIOJIOKEHHBIX B
OJHOPOAHOM MarHMTHOM NoJe Ha KoopauHaTax oT Z = 475 cm no Z = 844 cwm,
COBIMAJAIOT B mpenenax 5% Ha cTanuu Harpesa ruiasmbl. dopma cUrHaia narivka
Ha Z = 659 cm, pacnonoxxeHHoro B none 3.8 Tn, HECKOJbKO OTiIMYAETCS OT
octanbHbiX (puc.lb). HarpeB mna3mbl B 3TOM MecTe uAeT 0ojiee MEIJIEHHO u3-3a
TOrO, YTO OTHOLUEHUE IJOTHOCTU 3JEKTPOHOB IyYKa K IUIOTHOCTU JIEKTPOHOB
mna3Mbl  (ompenensioliee MpU MPOUYMX PaBHBIX YCIOBUAX 3(PPEKTUBHOCTb
penakcauuu Mmyuka B miasme, ¢M., Hamp., [10]) Ha 3TOM y4acTKe MOHIKEHO U3-3a
pacwupenus cunoBoil TpyOku MarHutHoro nosis. Ilocne mpekpauieHus Harpesa
mia3Ma OBICTPO OCTBHIBAET, TIPH 3TOM TEMIepaTypa Mo JUIMHE BBIPaBHUBACTCS
nokazaHue natuuka Z = 659 cM craHoBUTCS ONM3KMM K TOKAa3aHUSIM COCETHHX
JaTYNKOB.
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Puc.]. TlokasaHel: &) 1 - HampspKeHWe Ha JAWone, 2 - TOPMO3HOE W3IydeHHE ¢
BBRIXOZHOTO KOJIEKTOpa; b) W C) - JaBlCHWE TIIA3MBI, W3MEPEHHOC BONH3M CEKIINH
MOHVKEHHOTO TIONS (IM(PHI Y KPUBBIX COOTBETCTBYIOT TPOAOILHBIM KOOpPAWHATaM, Ha
KOTOPBIX pachonoxeHbl aatuuku): D) B = 3.8 Tn B neHTpanbHOM CeKluy ¢ IEHTPOM Ha
659 cm, ¢) B =1.3 Tn tam xe.




Jlpyroe nopeneHue NaBieHUs [1a3Mbl B LEHTPANbHON ceKlUuu HabJr01aeTcs B
ciydae ciaboro mojs B «MAarHUTHON siMe» TIpH OTKIIOUEHWH TMPUJIEralonyX
katymek coneHouza (Puc.lc). B nemom xapakrep HarpeBa Tiia3Mbl Ha OoJbLIei
YacTH COJICHOWJA B 3TOM Clydae He W3MEHSETCS, OCTAeTCs HEW3MEHHBIM |
pacripeseneHre NaBieHWs TIUIa3Mbl MO JUIMHE YycTaHOBKM. Ho cymiecTBeHHbIe
W3MEHEHHS1 B JAWHAMHUKE [aBJICHWS IUIa3Mbl 33apEerMCTPUPOBAHbI AATYMKOM Ha
Z = 659 cwm. [lpn yMeHbIIEHMHM MarHUTHOTO MOJA B LEHTPAIbHON CEKUUH 10
~1.3 Tn nIOTHOCTh TOKAa Iyuka yMeHbLIAeTcsl B 3.7 pasa [0 OTHOLICHUIO K
Y4acTKy OJHOPOJHOIO HOJs, U Iy4YOK YyXe NPAKTUUECKU HE B3aUMOJEHCTBYET ¢
miasMoil B 3ToM Mecte. B pesynbTare BO BpeMsl UHKEKUMU [yuKa JaBJICHUE
[J1a3Mbl, KOTOPOE ONpPEAensAeTcs B 3TOT MEPUOA BPEMEHM 3JIEKTPOHHON
TemnepaTypoii, B cexuuu caaboro nosd B 5 — 10 pa3 MeHbLUE, 4YEM PEruCTPUPYIOT
JATYMKY, Haxonswuecs Ha paccrosiHuu ~40 cM B 00nacTu OJHOPOJHOIO MOJs.
BaxHbpIM (pakTOpOM TMpU 3TOM SABIAETCA TO, YTO W3-3a MOAABJIEHHS TPOAOILHOM
3JIEKTPOHHOH TETIONPOBOIHOCTH (CM. BBEAEHWE) 3HEPTHA B 00JIACTh MUHHMYyMa
MAarHUTHOTO TIOJIST TIPAKTUUECKH HE TEpeTeKaeT M3 COCeAHUX obractel ropsueit
TiasMbl.  BbICOKWIT TpagWeHT JJIeKTPOHHOW TemmepaTypsl MO iMHE (1O
~2.5 k3B/M) cymecTByeT B TeueHHWE CTaJWM HArpeBa M XapaKTepu3yeT CTerneHb
MOAABJIEHUS JJIEKTPOHHOM TETIONPOBOJHOCTH B 3TO BpeMs. [locne mpekparieHus
HarpeBa 3((eKT aHOMaTbHO HI3KOMH TEINTONPOBOIHOCTH NIpoNafaeT, dpQpekTuBHAL
JacToTa CTONKHOBEHMI B IIa3Me CTaHOBHUTCS KIAacCHYECKOM, W TeMmeparypa
HauMHAeT OBICTPO BBIPABHUBATHCA MO IIMHE IIa3MEHHOTO CTON0a. B 3TOT MOMeHT
HaOIomaeTcst pe3Kii poCT JaBICHAS THIA3MBI B «MarHUTHOMN siMe» (B TO BpeMs Kak
BO BCEif OCTaJIbHOM YCTAHOBKE JABJICHUE TUIA3Mbl magaet). Ipu 5Tom BenudrHa 3 B
MarHuTHOH AMe pocturaet 15 —20%.

Cremyer OTMeTHTH eIle [Ba MOMEHTa. Bo-TlepBbIX, HEeOONBIIOH pocT
IaBJIEHUS TUIa3Mbl B 3TOM YaCTH LIEHTPANBHON CEKLMHU Cpa3y MOcie MpeKpalneHus
HarpeBa 3aMeTeH W B cilydyae CWiIbHOro MaruutHoro nois (Puc.1b). Bo-BTopsix,
KaK TOKa3bIBAIOT TPEIBApUTENbHbIE TMAPOAVMHAMHWYECKHE pacyeThl MPH MOMOLIN
MoauunmpoBanHoro koaa |SW (mepsast Bepcusi KOTOPOTO UCTIONB30BANach B [4]),
W3-32 MOSIBJIEHWS] IPOJOJIBHOTO IpajvieHTa JaBleHus] BOIM3M MArHUTHOM sIMBI Ha
CTaouu HarpeBa HauWHaeTCs «crpebaHuey IIasMbl B 3Ty 00JMacTh y)Ke B TeUEHHE
IITTETFHOCTH WMTIyJIbca Tydka. TepMaii3annst SHepTHA BCTPETHOTO JBWKEHWS
JTHUX MTa3MEHHBIX MMOTOKOB TIO3BOJIAET TIONyUATh (Ha HEKOTOPOE BpeMsl) B 00JacTh
MarHUTHOM SIMBT TaBJIEAVE TDTa3MBI, TIPEBBITITAIOIIEE JaBIeHHE TIA3MBl B COCETHIX
00JTacTSX JIOBYTITKH.



3aKjao4YeHue

B cepenune cosnenonna yctaHoBku 1'OJI-3 Obinm copmupoBaH KOpOTKHiA
oTpe3ok ¢ MmarHuTHeIM nonem 1.3 Tm (uto B 3.7 pasa MeHbIIe, 4YeM B
NPUJIETAfOLMX YYaCTKaX C OJHOPOIHbIM nosnem). [laneHue nokanbHON MI0THOCTU
3IEKTPOHOB PEJATUBUCTCKOIO IyuKa B 3TOM MECT€ MPUBEIO K TOMY, UTO
MPaKTUYECKU MCUEe3 [y4YKOBbI HArpeB MmnasMbl B oOsacTu ciaboro nos.
Bcneacrteue 3T0oro B mepBOHauanbHO OAHOPOAHOW IIA3ME B XOAE WHMKEKLUMU
myuka oOpa3oBajCcsi KOPOTKMH Y4acTOK C TeMIepaTypoil B HECKOJbKO pa3
MEHbLIEH, YeM B OKpyxarouwlei miasme. M3MepeHHbld NpOAOJIbHBIA [PajueHT
JIaBJICHWsI TUTa3Mbl COOTBETCTBYET TMepernany 3JIEKTPOHHON Temmneparypsl B ~1
k3B/40 cM (npm My4KOBOM HarpeBe IIa3Mbl U XapakTepHOM BPEMEHH B HECKOJIBKO
MUKPOCEKYH/ TpH 00CYKAaeMbIX MapaMeTpax MOHHAs TeMrepaTypa MHOTO HIKe
snektponHoit [1]). CymecTBoBaHWEe HU3KOTEMIICpATYpHOW 00JacTd  SBJSCTCS
npAMoli  neMoHcTpaumeit 3ddekrta MoAaBIEHWA TPOAOIBHON 3JNEKTPOHHOM
TETIJIONPOBOJHOCTY HA CTaINM KOJJIEKTUBHOTO B3aMMOIEWCTBHSA IMyYKa C TIa3Moit
u ee Harpesa. [locne okOHYaHuUs HArpeBa NPOUCXOAUT BO3BPAT TEILIONPOBOAHOCTH
K KJIacCUYECKOMY 3HayeHuro (noapoOHocTu cM. B [3], [4]), uTo mposBiseTcs Kak
ObICTpPbII POCT AaBJEHMA MJa3Mbl B CEKLUMU €1a0Oro nosis [mpu OAHOBPEMEHHOM
OCTbIBAHUU IL1A3Mbl B OCTaJIbHOH 4aCTU YCTAHOBKMU.
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