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llOCKOnbKY BCe ra3opa3p.II,II.Hble HCTO'IHHKH MHOroJap.II.IJ.

HbiX HOHOB /M.3.H./ pa6oTaiOT B MarHHTHbiX DOn.IIX, TO 

npe,II.CTaBn.lleTCJI HHTepeCHbiM Bbi.IICHHTb BnH.IIHHe MarHHTHOrO 

non.11 Ha BbiXO,II. MHOroJap.II,II.HbiX HOHOB. 

B uacTo.11o.-eil pa6oTe npoBO.IJ.HTC.II HJyqeuae snHJIHHJI 

HeKOTOpbiX xapaKTepHCTHK MarHHTHOro nonJI Ha BbiXO,II. 

MHOr03ap.II,II.HbiX HOHOB. B 'laCTHOCTH, HCCne,II.OBanCJI BbiXO,II. 

MHOrOJapJI,II.HbiX HOHOB B 3aBHCHMOCTH OT: 

a/ senH'IHHbl MarHHTHoro nonB; 

6/ uaKnoua ra3opa3p.II.IJ.HOH KaMepbl K uanpasneHHIO cu

noBbiX nHHHH; 

s/ ueo.u.uopo.u.uocTH MarHHTHoro nonJI /none B o6nacTH 

KaTO,II.a H aHTHKaTO,II.a 6onbWe, 'leM B o6nacTH 3MHCCHOHHOH 

o.-enu/. 

3KcnepHMeHTbl npOBO,II.HnHCb Ha CTeH,II.e HOHHbiX HCTOq

HHKOB Jla6opaTOPHH JI,II.epHbiX peaKUHB /I/ , B ODbiTaX a/ 

H 6/ HCDOnb30BancJI HOHHbiH HCTO'IHHK C ra3opa3pJI,II.HOH 

KaMepOH ,II.nHHOH 250 MM /paCCTOJIHHe Me>K.IJ.Y KaTO,II.OM H 

aHTHKaTO,II.OM/, Ce'leHHeM ra3opa3pJI,II.HOro KaHana 8 X 8 MM 

H 3MHTTHpyJOo.-eil DOBepXHOCTbiO KaTO,II.a 7 X 7 MM. B OflbiTaX 

B/ HCDOnb30BanC.II HOHHbiH HCTO'IHHK C ra3opa3p.II,II.HOH KaMe

poil .u.nauoil 120 MM, ceqeuaeM raJopaJpJI.IJ.HOro KaHana 

12 X 12 MM H Ce'leHHeM KaTO,II.a 7 X 7 MM. 

a/ BAUJIHue eeAU'IUHbl MaZHUIIfHozo nOAJI Ha ebrxoo 

MH0203ap.110HbiX UOH06 

HCTO'IHHKH MHOroJap.II,II.HbiX BOHOB B pa3HbiX na6opa

TOPB.IIX pa6oTaiOT B MarHBTHbiX non.11x paJnB'IHbiX senB'IHH. 
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TaK, Ha CTeHAaX BCTO'IHBKOB B JIBHeHHbiX yCKOpBTeJIJIX BC

TO'IHBKB BOHOB pa6oTaiOT B MarHBTHbiX DOJIJIX C HanpJI:>KeH

HOCTbiO AO 10 K3, Ha :UBKJIOTpOHaX - C HaDpJI:>KeHHOCTbiO 

~20Ka · 
)J;JIJI PJIAa 3aAa'l npeACTaBJIJieT BHTepec 3HaHBe BeJIB'IB

Hbl HaBMeHbillero MarHBTHOrO DOJIJI, KOTOpoe He CHB:>KaeT 

BbiXOAa MHOr03apJIAHbiX BOHOB. 

llpB BCCJieAOBaHBB BCTO'IHBKOB BOHOB Ha CTeHAe npaK

TB'IeCKB npBXOABTCJI pa6oTa Tb B AHaDa30He MarHBTHbiX DOJieii: 

3,5 - 6,0 K3. llo3TOMY DpB B3y'leHBB BJIBJIHBJI BbiXOAa 

MHOr03apJIAHbiX BOHOB 6biJI paCCMOTpeH ABana30H DOJieH OT 

2 K3 AO 6 K3. B 3TBX ODbiTaX pe)I{BM BCTO'IHBKa B HaDpJI:>Ke

HBe Ha AYaHTe /BbiTJirBBaiOJ:uBH 3JieKTPOA/ DOMep:>KBBaJIBCb 

DOCTOJIHHbiMB. 
4+ 

Ha pac. 1 npBBOAJITCJI 3aBBCBMOCTB TOKOB BOHOB Ar B 

Ar 7+ B DOJIHOrO BbiTJIHYTOrO BOHHOrO TOKa (~li) OT BeJIB-

'IBHbl MarHBTHOrO DOJIJI. 
4+ 

BBAHO, 'ITO KpBBaJI TOKa BOHOB Ar BMeeT "nJiaTO" 

y)l{~ npB 3 K3. )J;JIJI DOJieii:, MeHbillBX 4 K3, BbiXOA TOKa BOHOB 

Ar + 3aMeTHO CHB)I{aeTCJI. KpasaJI cyMMapHoro TOKa (I I i) 
BCeX BbiTJIHYTbiX BOHOB BMeeT JIBHeHHbiH CDaA AO 4 K3,B 
MarHBTHbiX DOJIJIX CBblille 4,5 K3 ,CyMMapHbiH TOK BbiTJIHYTbiX 

BOHOB npaKTB'IeCKB He B3MeHJieTCJI. 

6/ BAUJIHUe eeAU'lUHbJ omKAOHeHUJI ocu KaMepbJ 

UCIIJO'lHUKa OIIJ HanpaeAeHUJI CUA06bJX AUHUU 

MQ2HUIIJH020 nOAJI Ha 6bJXOO 6bJCOK03apJIOHbJX UOH06 

B npo:uecce ycxopeHBJI Ha Y- 300 BbiCOK03apJIAHbiX ao

HOB 6biJIO 3aMe'leHO, 'ITO He3Ha'IBTeJibHble HapymeHBJI B IOCTB

pOBKe pa3pJIAHOH KaMepbl BCTO'IHBKa OTHOCBTeJibHO CBJIOBbiX 

JIBHBH MarHBTHOrO DOJIJI DpBBOAJIT K CBJibHOMY CHB:>KeHBIO 

BHTeHCBBHOCTB YCKOpeHHbiX 'laCTB:U. 

B CBJI3B C 3TBM Ha CTeHAe BOHHbiX BCTO'IHBKOB 6biJIB 

npoBeAeHbl cne:uBaJibHble ODbiTbl DO onpeAeJieHBIO BbiXOAa 

BbiCOK03apJIAHbiX BOHOB aprOHa B 3aBBCBMOCTB OT OTKJIOHeHBJI 

OCB pa3pJIAHOH KaMepbl OT HanpaBJieHBJI CBJIOBbiX JIBHBH 

MarHBTHoro nonJI. CxeMa onbiTa npBBOABTCJI Ha pac. 2. 
B 3TBX onbiTax sepxHJIJI qacTb ra3opa3pJIAHOii KaMepbl 

6blna 3aKpenneHa HenoABB:>KBO, a HB:>KBJIJI nepeMe~:uanacb 
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Puc. 2. CxeMa onbulfa no onpeoeAeHwo 6blxooa MHOZ03ap.Ro
HbiX UOH06 6 3Q6UCUMOCI/JU 01/J 6€/lU'IUHbl 01/JK/lOH€HUJI OCU 

pa3p.ROHOU KaMepbl 0111 Hanpa6/l€HUJI CU/l06biX AUHUU MUZHUI/J· 
HOZO nO/lJI. 
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Puc. 3. BbiXOO UOH06 apzoHa 6 3a6ucuMocmu om 6eAU'IUHbl 

OIIIK/lOH€HUJI OCU pQ3p.ROHOU KaMepbl 01/J Hanpa6/l€HUJI CUAO· 
6biX /lUHUU MUZHUI/JHOZO nOAJI. 
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C noMO~LIO cneuHanLHOrO MeXaHH3Ma, "leM H C03AaBancJI 

HaKnOH KaMepLI. 
H3 pe3ynLTaToB H3MepeHHii, npHBeAeHHLIX Ha pHc. 3, 

BHAHO, "'TO npH CMe~eHKH HH)I(HeH "laCTH KaMepLI Ha ±1 MM , 

HHTeHCHBHOCTL HOHOB aproHa 3Ha"'HTenLHO yMeHLWaeTCJI. 

IlpH"leM "leM BLIUie 3ap11A HOHa, TeM TO"'Hee AOIDKHa 6LITL 

IOCTHpOBKa OCH KaMepLI OTHOCHTenLHO CHnOBLIX nHHHH Mar-

HHTHOrO nonJI. 

e/ BAUJIHUe HeOOHOpOOHOZO MaZHUJIIHOZO nOAJI Ha 

6biXOO MHOZ03ap.110HbiX UOH06 

HMeeTCJI HecKonLKO pa6oT /:?, 3 , 4/, B KOTopLix paccMaT

pHBaiOTCJI ycnoBHJI nony"leHHJI MHOr03apJIAHLIX HOHOB B He

OAHOPOAHOM MarHHTHOM none. AaTopLI TeopeTH"leCKoii pa-

6oTLI I 4/ C"'HTaiOT, "'TO B cnyqae, Kor Aa MarHHTHOe none 

B o6naCTH 3MHCCHOHHOH ~enH BLIWe, "leM Y KaTOAa, KOHUeH

TpaUHJI HOHOB B UeHTpe pa3pJIAa nOBLIUiaeTCJI. 

0AHaKO B 3KCnepHMeHTanLHOH pa6oTe/5/ noKa3aHO, "'TO 

yaenH"leHHe nonJI B MeAHaHHOH nnOCKOCTH npHBOAHT K CHH>Ke

HHIO BLIXOAa BLICOK03apJIAHLIX HOHOB. 

B HaCTOJI~eii: pa6oTe npoaeAeHLI HccneAoBaHHJI B TaKHX 

HeOAHOpOAHLIX MarHHTHLIX nonJIX, KOrAa none Y noaepXHOC

Teii: KaToAa H aHTHKaTOAa, o6pa~eHHLIX K pa3p11AY. ( H ) 
6onLrue, "leM a o6nacTH 3MHCCHOHHoii ~enH( H0 ). 3Kcnep~
MeHTLI npoBOAHnHCL npH ABYX 3Ha"leHHJIX OTHOWeHHii H K/H 0 : 

1,3 H 2,3. 

B onLITax HcnonL30BanacL raJopa3p11AHaJI KaMepa c ce

"leHHeM KaHana pa3pJIAa 6onLDIHM, "leM nno~aAL 3MHTTHpy

IO~eii: noaepXHOCTH KaTOAa. 3TO n03BOnJinO BLI6HpaTh Heo6-

XOAHMOe nono>KeHHe KaTOAa OTHOCHTenLHO 3MHCCHOHHOH 

IUenH HCTO"'HHKa /pHC. 4/ npH pa3nH"'HOH KpHBH3He MarHHT

HLIX CHnOBLIX nHHHH. Ilono>KeHHe aHTHKaTOAa He H3MeHJinOCL, 

TaK KaK noaepXHOCTh aHTHKaTOAa, o6pa~eHHaJI K pa3p11AY, 

nepeKpLIBana ce"leHHe ra3opa3pJIAHOro KaHana KaMepLI. 

Ha pHc.5 npeACTaBneHLI AaHHLie BLIXOAa HOHOB H3 HC

TO"'HHKa, pa6oTaiO~ero B MarHHTHLIX nonJIX pa3nH"'HOH 

HeOAHOPOAHOCTH. 
OnLITLI B OAHOPOAHOM MarHHTHOM none noKa3anH, "'TO 

HaH60nhWHH BLIXOA BLICOK03apJIAHLIX HOHOB Ha6nroAaeTCJI 
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Puc. 4. CxeMa noAoJKeHuil Kamooa omHocumeA&Ho 3MuccuoH
Hoil IJI€AU KaMepbl. 

B cnyqae napaMeTpa a =0 /pHc .4/. C yaenH"leHHeM napaMeT

pa a npOHCXOAHT CHH>KeHHe HHTeHCHBHOCTH BLITJIHYTLIX H3 

HCTO"'HHKa BLICOK03apJIAHLIX HOHOB. JapJIAOBLIH COCTaB nyqKa 

HOHOB B cnyqae OAHOPOAHOrO nong H cna6oro HeOAHOPOAHOrO 

/HK/H
0 

=1,3/ xapaKTepH3yeTCJI KPHBOH 1 pHC. 5. 

B cnyqae HeOAHOPOAHoro MarHHTHoro non11, !1, I H 0 = 

= 1,3, HaH60nLDIHH BLIXOA BLICOK03ap11AHLIX HOHOB Ha6moAaeT

CJI npH BenH"'HHe a = 1 MM. 

B MarHHTHOM none c HeOAHOPOAHOCThiO H K /H o =2,3 

HaH60nLDIHH BLIXOA HOHOB COOTBeTCTByeT napaMeTpy a =0. 

C yaenH"leHHeM 3Ha"leHHB: a BLIXOA HOHOB CHH>KaeTCJI. 

H3 KpHBOH 2 BHAHO, "'TO OTHOCHTenLHOe pacnpeAeneHHe 

HOHOB no 3apJIAHOCTJIM B cnyqae MarHHTHOrO nonJI C He

OAHOPOAHOCThiO HK /Ho =2,3 cy~eCTBeHHO Xy>Ke AnJI HOHOB 

C Z > 3, "leM B OAHOPOAHOM MarHHTHOM none HnH B cnyqae 

HK /H 0 =1,3. Ilony"'HTL HOHLI aproHa c Z > 6 a MarHHTHOM 

none c HeOAHOPOAHOCTLIO HK /11 0 =2,3 He YAanocL. 
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Puc. 5. Br.Jxoc) uoHoe apzoHa npupa3AU'IHOU Heoc)Hopoc)Hocllu 
MUZHUIIHozo noAJI. Kpuea.11 1 - HK /H 0 =1,0 npu a =0 
~ H~." 0 =1,3; a= 1 MM. Kpuea.11 2 - HK/H 0 =2,3; 
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B HeO.IJ;HOpO.IJ;Hhlx MarHBTH.biX nom1x c H K /H 0 = 1,3 
B 2,3 nonH.biH TOK BCeX BhiTJIHYT.biX BOHOB (}.; li) COOTBeTcT

BeHHO B 2 B 4 pa3a MeHLme, 'I eM B O,IJ;HOpO,IJ;HOM MarHBTHOM 

none. 

Hccne,IJ;OBaHBJI noKa3aJIB, 'ITO HaB60nLWHH BhiXO,IJ; BOHOB 

nonyqaeTcJI B cnyqae O.IJ;HOpO.IJ;Horo MarHBTHoro nonJI. Cna6oe 

HeO,IJ;HOpO,IJ;HOe MarHBTHOe none npB 1 .::;;.UK /H0::; 1,3 He 

npBBO,IJ;BT K 3aMeTHOMY CHB)I(eHBIO BHTeHCBBHOCTB, HO He-

06XO,IJ;BMO B 3TOM cnyqae no.IJ;6Bpa TL nonO)I(eHBe Ka TO,IJ;a 

OTHOCBTenLHO nnOCKOCTB C 3MBCCBOHHOH ll{enLIO. 

llpB CBnLHOH HeO,IJ;HOpO,IJ;HOCTB MarHBTHOrO nonJI(HK/HG 

"' 2) B.biXO,IJ; BhiCOK03apJI,IJ;H.biX BOHOB 3Ha'IBTenLHO CHB)I(aeTCJI. 

AaTopw awpa)l(aJOT 6naro.IJ;apHOCTL 10 .ll. TpeTLJIKOBY 3a 

06Cy)I(,IJ;eHBJI B XO,IJ;e nOCTaHOBKB 3KcnepBMeHTOB B P .H.HBaH

HBKOBY 3a yqacTBe B MarHBTH.biX B3MepeHBJIX. 
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