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OnHCHIBAETCH MCTOYHMK MA3a3Mbl ¥ HOBBIH METOJ 3aM0JHEHUA MaTHHTHOM JOBYILKHM nnasmoi. [IpuBopsaT-
€A pe3ynbTaThl 3KCIEPHMEHTOB 110 N'€HEPALIMHE MUILEHHOM M1a3Mbl.

[ns nony4yeHHs ropsded NjasMbl B OTKPBITBIX
MarHATHBIX CHCTEMAaxX TPaJAIMOHHBEIMH criocobaMu
NIOBYIIKa NpeBapHTENBHO 3alOHAETCS OTHOCHTEIb-
HO XOJOJHOH MHIIEHHOH II1a3MOM, KOTOpas 3aTeM
o6nyJyaeTcs aTOMapHBIMH ITyYKAMH HITH B.4.-H37y4e-
HAeM. OOBIYHO VIS CO3[aHHA MUIIIEHHOH MJ1a3MbI HC-
MONb3yeTCs ra30pa3psANHbIA HCTOYHHK M1a3Mbl, pac-
MOJIOXKEHHLIA BHE JIOBYIIKH, M B JIOBYIIKY IUla3Ma
BTEKAET BIONb CHANOBBIX JHHHA MarHMTHOIO MOJIs.
OueBHHbLI HEAOCTATKH, CBA3aHHbIE C IPOTHBOPEYH-
eM MeXy HeOOXORHMOCTBIO pacroiaraT HCTOYHHK
KaK MOXKHO Jlalbllie OT JIOBYIIKH (MnH B Oojee cla-
60M MarHMTHOM I10JI€) AN YMEHBILIEHHS [IOTOKA OC-
HOBHOHM BBICOKOTEMIIEPATYPHOH ILTa3Mbl Ha HErO H
CTpPEMJIEHHEM MOBBICHTD 3(P(EKTHBHOCTb HCIIONB30-
BaHHMs MCTOYHHKA, KOTOpas Pe3KO yMEHBIUAeTCs C
YHaJIeHHEM OT JOBYLIKH H3-32 3aMONHEHHS [L1a3MO¥
napasuTHOro 06’beMa MeXJy NOBYIIKOH H HCTOYHH-
KOM, a TaKXe BCIEACTBHE Pa3BHBAIONIAXCA HEYCTOM-
YHBOCTEH B HEOJHOPONHOM TPaHCIOPTHPYIOLIEM
MarHETHOM IOJIE.

B panHoi#i paboTe ONMCaH HOBBIH METOJ 3aNoJHe-
HHSl MATHATHBIX JIOBYILIEK MHIIIEHHOM IJIa3MOM, CYTh
KOTOPOTrO COCTOHT B HEMOCPEJACTBEHHOM 3aMOJHe-
HHH JIOBYIIKH ILIa3MOH M3 KOJNBIEBOIO ra3opaspsi-
HOrO MCTOYHHKA, OXBATHIBAIOILETO CPEAHIOK YacTh
JIOBYIIKH, B H3MEHEHHOM (MHXXEKIIMOHHOM) MarHuT-
HOM MOJIe C MOCHERYIONHM OBICTPBIM BO3BPATOM K
HavaJbHOH reoMeTpHd nojis. MHXexkuwoHHas reo-
MeTpHsl 1107151 TAKOBA, YTO BBOJI CTPYH IL1a3Mbl B Hell
MOXHO Ha3BaTh “‘paguanbHbiM’. OHAKO 3TOT METON
He SIBNISIETCS METOAOM IONEPEYHOro BBOJA IUIa3MBl,
KOTrJla HHXEKIHus [IOTHOrO MJIa3sMEHHOTO CrycTKa
nonepek MarHATHOTO NOJs NPOMCXOJUT B pe3yibTa-
Te BOZHHKHOBEHHS MOJIAPH3ALHOHHOrO 31eKTpUYec-
koro nong [1]. Mcnons3oBaTe MeTON IIpeinojiaraeT-
cs [UIA TIONY4YEeHHS MHIICHHOH MJIa3sMbl B LIEHTPAlIb-
HOM coleHoufie aMOHMoNApHOH apHaGaTH4YeCKOM
nopymka AMBAIJI-M, akcnepuMeHTbI IIPOBOJMIHCE
Ha ycraHoBke MAJI (Manas agnabaTHyecKas JIOBYII-
Ka), MPAMEHHTENEHO K N€OMETPHH KOTOpPOH H ObLi
CKOHCTPYHPOBaH HCTOYHHK M1a3Mbl (puc. 1). Mmxek-
LIHOHHOE MarHiTHOE IMOJI€ CO30aeTCs C NOMOILIBH) e~

ThIpex KaTymek /. CHioBble JMHAH MarHATHOTO MO-
715t NPOGKOTPOHA NOKa3aHbl HA PACYHKE MYHKTHPHbI-
MH JTHHASAMH, 2 H3MEHEHHbIE BKJIIOUYEHHEM KaTyIIEeK
HCTOYHHMKA — WITPUXOBLIMH. BHE oGnacTu co3paHus
MHIIEHHOM MJIa3Mbl YCTAHOBJIEH AYrOBOH MCTOYHHK
TJ1a3MBbI C KOJIbIEBOH reOMETPHEH pa3psAIHOro KaHa-
na. UCTOYHHK COCTOUT W3 IBYX 4acTeH, CHMMETPHY-
HBIX OTHOCHTEJIBHO LEHTPaJbHOU MIOCKOCTH NMpob-
KOTpoHa. Pa3psAnHbIi KaHal, OrpaHHYEHHbIA H30/IH-
poBaHHBIMEH Jnadparmamm 3, NOBTOpsAET ¢GopMy
CHJIOBBIX JIHHHH MHXKEKIUMOHHOIO MarHATHOTO MOJIA.
HauanbHbIil pa3spsAf TMOMKHraeTCsd MEXAY KOJnblie-
BBIM KaTOJIOM U3 II0PaJIOMHHHSA 4 ¥ MEHBIM 3JIEKT-
PONIOM 5, PacTIONIOKEHHBIM BHYTPH NONOCTH KaTofia 8.
HauanbHbIi paspsy, NpOHAKAIOIIHIA B KaMEDY Yepe3
CKBO3HBIE OTBEPCTHA 9, MO3BOJAET NMOMKEYb OCHOB-
HOM pa3psii MeX/Jy KaTOOM H aHOAOM 2 OJfHOBpe-
MeHHO B ofemx yacTsax HcroyHHKa. [Tomyyaemas B
paspsjie I1a3Ma CTEKaeT BIOJIb CHIIOBBIX JIHHHM Mar-
HHTHOTO MOJIS U 3alOJHSET JIOBYIIKY. 3aTeM TOK B
KaTyIKaxX HCTOYHHKA GBICTPO BBIKJIIOYAeTCH, H Mar-
HHTHOE I10JI€ BO3BpallaeTCAd K nchOHaqanbnoﬁ HE-
BO3MYIIEHHOM r€OMETPHH.

OcHOBHbIE TPYAHOCTH peannu3aluy METO/Ia CBsA3a-
Hbl C BBIMOJNIHEHHEM CIEYIOIHUX YCIOBHH: Bpems
BO3BpAllleHHs K HayaJbHOH reOMETPHH MarHAHTHOTO
noJisi JOMXKHO ObITh MEHBIIIE BPEMEHH XH3HH IUIa3-
MBI B JIOBYIIKE; BaJKHO COXPAaHHTb ra30BbI€ YCIOBHSA
B JIOBYLIKE [IOCIIe NPeBapATENBHOrO HAITyCKa rasa B
HCTOYHHK.

Karymku /, cozpaonye MarHiTHOE 1OJIE, ITHTa-
nAch TOKOM OT LC-nuHuH. [115 GBICTPOro BBIKIIO-
YeHMS TOKa B KaTYIIKax HCNOJb30BalOCh BCTPEY-
HOE BKJIOYeHHe OJTH3KO pacnoiOXEHHBIX KaTyIIIEK.
I1pu co6cTBeHHOM HHAYKTHBHOCTH KaX O KaTyIUKH
18 MkI'H cymmapHas WHIYKTHBHOCTEL NpH Mapal-
NEeNbHOM MOAKIIOYEHHH BCEX YEThIpeX KaTyIleK Co-
craBuna L = 3 MxI'H. [Ipn HeoOXomMMOH BeJTHYHMHE
Toka [ = 10 KA ¥ Hanps>KeHUH Ha EMKOCTSX HECKOIIb-

KO KWJIOBOJBT BpEMS BBIKIIOYEHHS T = JLC =
= LI/U = 10 MKc, 4TO 3HAYATENLHO MEHbIIE XapakK-
TEPHOTO BpeMeHH (MOpsiiKa MEJUITHCEKYH/IbI) XKH3HH
nIa3Mbl B TIPOGKOTPOHE.
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Paec. 1. Cxema “pajiMaibHOro” HCTOUHHKA M1a3MBl. / — KaTyIIKH MarHHTHOIO 1ons, 2 — aHofl, 3 — Auacbparmsl, 4 — Katog, 5 — a7ek-
TPOJi IOJKHTa, 6 — TPYGKH OXNaXAeHus, 7 — KilanaH, § — rasopacnpefieTHTeNbHas NONOCTh KATOAa, 9 — OTBEPCTHS IS HanycKa
rasa B paspsjiHble KaHanbl. Takxe NoKa3aHbl HEBOIMYLIEHHbIE CHIOBbIE IHHH (TYHKTHDP) MarHMTHOTO 0N NPOGKOTPOHA M
CHUJIOBBIE JIHHUH (ILITPUXOBbIE), H3MEHEHHbIE BKIIOUEHHEM KaTylleK HCTOYHHKA.

ITockonbKy ra3 B HCTOYHHK JIOJIKEH HANyCKaThCs
3a0/1aroBpeMEeHHO, TO ISl CO3[aHHs HAWNYYIIHX Ia-
30BBIX YCIIOBHH JKEJAaTEJbHO pacrnonaraTh 3aTBOPbI
KaK MOXHO OJIHXKeE K paspsfHOMY KaHa/ly HCTOYHHKA.
ITo 3Toi#l MpHYHHE MCNONB30BaHHE TPaJIULHOHHBIX
3aTBOPOB (3JIEKTPOMArHMTHLIX HIIH 3JI€KTPOJAMHA-
MHYECKHX) HEBO3MOXHO HM3-32 CHJILHOTO MarHUTHO-
rO MOoJIs B MECTE PACMONOKEHHSI HCTOYHAKA, H B Ka-
YECTBE 3aTBOPOB ObLIH BbIOpaHbl Nbe30KEepaMHYec-
KHE KJIanaHpl, Ha paboTy KOTOPbIX MarHHTHOE NOJe
BIIMSHHUA He OKa3biBaeT. [1ns popMupoBaHus a3umy-
TaNbHO OJIHOPOJHOrO pa3psfa BOJOPOA B KOJblE-
BYI0 MONIOCTh KAaTOAA HANyCKaJCs 4Yepe3 YeThIpe
KJlanaHa, paBHOMEPHO PAcOJOXEHHbIE 10 BHEIlIHE-
My o0BOJly KaTona.

KoHcTpyKums nbe3oKkepaMHyeckoro KianaHa Tpa-
nuuuonHa. [The30KepaMuyecKol MIaCTHHOM C yIIOT-
HHTEJILHOM PE3MHKOM IJIOTHO 3aKPBITO BBIXOAHOE OT-
BepcTHE 00 beMa, B KOTOPOM HAXOIHIICSH a3 MOJ 1aB-
nenneM go 10 atM. Knanan oTkpeiBaics npu nogade

IMMPUBOPLI U TEXHUKA 9KCITEPUMEHTA N3

Ha MIaCTHHY HaNpsKeHHs. DKCNEePUMEHTANBHO 06-
HapyeHo, YTO NpH O6bICTPOM H3MEHEHHH MarHATHO-
rO MOJISA M3-3a CONYTCTBYIOIIMX MEXaHHYECKHX BHG-
pauuil KJanaHbl MOTYT CaMONPOHM3BONBHO OTKPbI-
BaTbCsl, [1aBas HEXeNaTeNbHbIH Hanyck rasza. [Ins
YCTpaHEHHsl 3TOrO JUIMTENBHOCTh MMIYJIbca HAIpS-
JKeHHs, OTKPLIBAIOILIETO KJIAllaH, YCTAaHABJIHMBANaCh
PaBHOW MOJIOBHHE NEPHONa COGCTBEHHBIX Kojeba-
HHH Nbe30KepaMuyecKoi rmnactussl (1.1 Mc) u B cxe-
MY OTKpbIBaHUs KNanaHa Ob110 J06GaBIEHO NOCTOAH-
HOE 3aNMparollee HanpsKeHHe.

IIpy KOHCTPYMpOBaHHMH MEXaHMYECKHX 4YacTel
HCTOYHHKA YYHTBIBaJX cuibl (10 2 - 10* H), Bo3HuKa-
IOIIHE B IEPEMEHHOM MAarHUTHOM TOJIE, a TAKJKe Ha-
rpes Kartywek (3°C 3a BeicTpen). [lnsi onepaTHBHOrO
HocTyna K paspsiHOMY KaHajly NpUMeHeH GaloHeT-
HBIH pa3beM, NO3BONAIOIIMH JIETKO OTAEINTh BHEII-
HHE KaTYIIKH.

AKCHANbHO-CAMMETPHYHBIH NMpo6koTpon MAJI
nMeeT Npo6OYHOE OTHOIIEHHE 2, PACCTOSHHE MEXAY
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Puc. 2. PaguansHble pacnpefesieH|s MIOTHOCTH NasMbl
(BBEpXy) ¥ NoTeHUMana (BHU3Y) K z =9 cM.

npo6kamu 40 cM, MATHATHOE NOJIE B IEHTPE npoOko-
tpona 6 xI'c. HayaneHbidl BaKyyM INOMEPXKUBAJCH
na yposHe 107 Topp. [TnasmeHHbIH HCTOYHHK C cob-
CTBEHHBIMH KaTYIIKaMH pacnojiaraucs HenoCpenucT-
BEHHO B LIEHTpE MPOOKOTPOHA. B NpOBENEHHBIX 3KC-
nepuMeHTax Obliia BKIKOYEHA TOMBKO OJIHA NMONOBHU-
Ha HCTOYHHKA IIa3Mbl.

Hanyck somopona (6 - 10'® Monekyn) HaumHaNCA
3a 2 Mc 10 nogxura. [IHTeNbHOCTb YrOBOro paspsi-
na 600 MKc; HanpsixeHne Ha paspsje 150 B; Tok ayru
10 3 KA. 'enepupyemasi OJHOM NONOBHHOH HCTOYHH-
Ka Mia3Ma uMena clefyrollde napaMeTphl: MOTOK
500 A, motHOCTb 10 2 - 10'3 cM~3, aneKTpoHHas TeM-
neparypa 16 3B. PaguanbHble pacnpeneneHus mior-
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HOCTH TUIa3Mbl W MOTEHIHANa Ha CTaJH 3aloJIHe-
HHsl, H3MEPEHHBIE JIEHTMIOPOBCKHM 30HOM BOJIH3H
TOpLa HCTOYHHKA, NPHBEJIEHBI Ha pHC. 2. 3amoyHe-
HHE BHYTpeHHEH MOJIOCTH CTPYH MPOHCXOAMIIO C KO-
acpuumentom muddysun, 6oabuuM GOMOBCKOTO.
B cTpye mpHCYTCTBOBAJIO HEPaBHOBECHOE pajHallb-
HOE 3NIEKTPHYECKOe MoJIe, ONpefensieMoe NOTEHIHra-
NaMH 37IEKTPOJOB MCTOYHMKA Masmbl. OHO MOTIIO
NPUBOJMTL K Pa3BHTHIO HeycroiumBocTH Kenbpu-
Ha—-T'elBMroJiblia B IOTIOTHATEIBHOMY CTOXacTHYeC-
KOMY HarpeBy HOHOB B OIIEPEYHYIO CTeNeHb CBOOO-
[, yCHIHBasi WX yfiepXaHnwe B mpoGkorpone [2].
B onbiTax Oblna 3apericTpHpOBaHa XapaKTepHas
IJISl 3TOM HEYCTOMYHMBOCTH aKTHBHOCTh Ha 4acTOTax
B necaTku kunorepl. [Tonydaemas nnasma yCTOHYH-
Ba, H GlaronpusATHLIM (PAKTOPOM HA CTafiHH 3aMoJ-
HEHHs ABJSETCS HaTMYHe B LEHTPAJIbHOM IUIOCKOCTH
NpoGKOTPOHA KONBLEBOW OONACTH HYJNIEBOrO Mar-
HATHOTO NOJIA.

OnucaHHbli HCTOYHHK NMO3BOJSET CYHIECTBEHHO
NOBLICHTh 3(P(PEKTHBHOCTH 3aMONHEHHS JIOBYIIKH
MHIIEHHOH IJ1a3MOil M M30aBUTBhCH OT KOHTaKTa
M1a3Mbl B IOBYLIKE C 3JIEeMEHTaMH KOHCTPYKIHH yC-
TaHOBKH, PACIIOJIOXKEHHBbIMH BOJIb MarHATHOTO MO-
ns. Wcnonp3oBaHWe TakKUX MCTOYHHKOB IIIa3Mbl
NPHBJIEKATENBHO KAaK B 3aMKHYTBIX MarHUTHBIX JIO-
BYILIKAaX, TaK H B [NIAHHBIX OTKPBITHIX.

B 3aKk/ilOueHHE aBTOPbI BbIPAXalOT HCKPEHHIOK
6naropapHocts E.JO. YUypcuny 3a moMomb B NpoBe-
[IEHHH 3KCNIEPUMEHTOB.
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