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Oco6eHHOCTio1 paaneTa nnasMeHHbiX crycTKoB s nonepe4Hb1X Mar

HV1THbtX nOilf!X fiBilRIOTCft npeAMeTOM H3Y4€Hio1R 60JlbWOf0 KOJlllll.I€CTBa 

pa6oT /eM., Hanp~t~Mep, /l-4! I. 3HaHio1e MexaHJ.13MOB saalr1MoAeillcTelo1.R 

n!la3Mbl VI MafHIIITHoro nonA Ba>KHO Ailfl Pf!Aa nplo1KilaAHbiX aaAa4: 8 

II!CT04HJ..1KaX lo10HOB, npl-1 3anOilH€HIIIH MarHvtTHbiX IlOBYW€K, 8 T€pMO

R.Q€PHOM CIIIHTeae H T.A. /5-81, 

HH}!{eKUIIIR nna3Mbt, coaAaHHo~ nnaaMeHHbiMV! nywKaMI<1, e MarHHTHbte 

nOilR n03BOI1HJla lo13Y41-1Tb MHOfHe 3aKOHOMepHOCTH ABV1>KeHHR nna3MeH

HbiX nOTOKOB 19'
12

'. Hay4eHHe npo~..teccoe eaaHMoAeHcTB14R nnaaMbl H 

MarHit!THoro nonf! npoaeAeHo e TeopeTV!4eCKVIX pa6oTax /!3-lS/. 

PasneT e nonepe4HOM MarHHTHoM none naaepHoi1 nna3Mbl, HMe10~eall 

PRA OT Il144VITeilbHbtX oco6eHHOCTei1 no cpaaHeH""IO c 11106oV! APYroiil 

nlla3MOC1 116/ , TaKH<e npeACTaBJlReT 60I1bWOV! HHTepec AI1R ""CCJleAo

aaHI-1R 117,181, 

B npo4ecce paaneTa xapaKTep aaa""MOAeeicTBI-1R nnaaMW c MarHI-1T

Hb/M noneM B HanpasneHI-11-1, nepneHAI-1KYm~PHOM MarHI-1THb1M CYillOBbiM 

JlYIHYIRM, YI3MeHReTCR, C 3TYIM YI3MeHeHHeM MeXaHI-13Ma B3aHMOAeV!CTBHR 

nlla3Mbl H nOJlR CBR3aHbl onpeAeneHHble 3Ha4eHHR BeJ1H4HHbl f3 = 

= (n1 m 1 <V1 >2)/(82/2~ 0 l. rAe n 1 - nnoTHOCTb ~OHOB e nna3-

Me, m1 - Macca HOHOB, <V t > - cpeAHRR CKOPOCTb HOHOB B n.naa

Me, B - HHAYK~HR MarHHTHoro nonR, ~o - MarH""THaR npoH""~a

eMoCTb. B o6nacT"" paaneTa c {3 -1 a aaaHCHMOCTH OT xapaKTepHc

THK nfla3Mbl B03MQ>f<Ha 11H60 OCTaHOBKa nnaaMeHHOV! rpaHH~bl/18· 19/, 

nH6o nnaaMa no.nRPI-13yeTCR H ,QpeC1$yeT nonepeK nonA a o6.naCTI-1 c 

{3 << 1 a cKpe~eHHbiX MarH""THOM no.ne B H noi1FIP""3a~HOHHOM 311eK-
...., 4 ...., '10 17/ 

Tp~4eCKOM none E = -(V x B) ' • • 
CaeAeH\.1R no paaneTy .naaepHoei n.na3Mbl a o6nacTH c f3 << 1 He-

OAH03Ha4Hbl. TaK, HanpHMep, a pa6::nax 13•201 noKaaaHo, LITO 

nnaaMa npH paa.neTe nonepeK MarHHTHoro no.nR TOPM03""TCR, a APY

r""x pa6oTax 117• 211 TOPMOH<eHHR nnaaMeHHoro crycTKa He o6Hapy-

>KeHo, 8 1221 
OTMe4eHO, LITO CY11.1eCTByeT o6JlaCTb CTa6HilbHOrO npo-

XO>KAeHHR nnaaMbt, aa KOTopoH c.ne,QyeT HecTa6HllbHoe npoxo>KAeHHe, 
11 pacnaA11 nnaaMeHHoro crycTKa. 

npH HCnOilb30BaHlo1H .naaepHoi-1 nlla3Mbl KaK HCT04HHKa lo<10HOB ,QJlR 

~HKJlOT poHa /7 •221 n.naaMa AO 3MI-1CCHOHHOV! 11.1e11H HCTOLIHHKa paa.ne-

TaeTCR B nonepe4HQM MarHI-1THOM none, KOTOPOe Cy11.1eCTBeHHO BJlH

ReT Ha xapaKTep1-1CTHK"" HOHHoH 3MI-1CCI-11-1 H3 nna3Mbl. UellbiO HacTo

RI!IeH pa6oTbl RBio1J10Cb lo13y4eHHe Ba>f<HbiX npH C03,QaHio114 .naaepHoro HC

TOLIH""Ka HOHOB OC06eHHOCTeVi paa.neTa nlla3Mbl B nonepe4HOM MarHYIT-
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HOM none. Heo6xoA~MO ~ccneAOBaTb $OPMHposaH~e npocTpaHcTseH
Horo pacnpe.qeneH~R nnaaM~, sn~RH~e MarH~THoro nonR Ha cTa6~nb
Hoe npoxo~AeHHe nnaaM~, H3MeHeH~e a Te4eHHe paaneTa speMeHH~x 
xapaKTepHCT~K nnaaMeHHoro crycTKa. 

B pa 6::ne ~ccne.qosaH .qpeH$ naaepHoH nnaaMbl a o6nacTH c .8<<1, 
T.K. B MarHHTH~ nonRX UHKflOTPOHa paaneT nnaaMeHHOrO cryCTKa 
AO 3MHCC~OHHOH ~enH ~CT04H~Ka ~OHOB npo~CXOA~T B OCHOBHOM B 
.qaHHoYI o6nacT~. 

1. 3KCnEPHMEHTAnbHAH YCTAHOBKA 

B pa6oTe, BblnOnHeHHOH Ha CTeH.qe ~OHH~X ~CT04HHKOB na6opa
TOPH~ .AJ:~,epHbiX peaKuHH 0'1.AH

1231 
, npHMeHRflCfl HMnynbcHbla::l C0 2 -

nasep C nonepe4Hb1M pa3PRAOM CO CIIeAY~~~MH XapaKTepHCTHKaMH 
H3IJy4eHH.A: AflHHa BOnHbl A= 10,6 MKM, 3HeprHR B HMnynbCe 
6 ~~, $QpMa HMnyiJbCa ABYXnHKOBa.A C AIIHTeiJbHOCT.AMH nHKOB -60 HC 
~ -500 He. MaKCHManbHaR nnoTHOCTb noToKa nasepHoro Hany4e
HH.A, C¢oKYCHpOBaHHoro IIHH30H H3 XIIOPHCTOro HaTpH.A Ha MHWeHH, 
cocTaBHna -3·10 10 BT/cM2. B 3KcnepHMeHTe TaKme HCnonbso
sancR cepHHHbla::l naaep nT~n4-4, noasonHBWHa::l nony4aTb Ha MHweHH 
nnoTHOCTb noTOKa -5·10 9 BT/cM 2 . XapaKTepHCTHKH H311Y4eHH.A 
nasepa cne.qy~~He: AIIHHa B011Hbl A= 1,06 MKM, 3HeprH.A 8 HMnYIJb-
ce = 60 M/1>K, AJl~TeJlbHOCTb ~MnyJlbCa =12 HC. 

8 Ka4eCTBe MaTepHaiJa MHWeHH HCnOilb30BaiiHCb yrnepo.q, aniDMH
HHH, THTaH, TaHTan. nno~a.qb n.ATHa nasepHoro H3IIy4eHHR, C$OKY
CHposaHHOro Ha MHWeHH, -1 0 -s eM 2 Yron Mem.qy naaepHbiM ny-
40M H HOpMaJlbiO K MHWeHH COCTaBIJRfl 30 ° -40°. BaKYYM B Te4eHa-:e 
3KcnepHMeHTa no.q.qep>KHBallC.A Ha ypOBHe ,. 10-5 MM. pT. CT. MaKCH
MaiJbHa.A senH4J.1Ha o.qHopo.qHoro MarHHTHoro non.A B cocTaBIJfiiJa 
0,5 Tn. 

Ha pHc. 1 H3o6pameHa cxeMa 3KcnepHMeHTa. Ha nyTH pasneTa 
nna3Mbl nonepeK Ma rHHTHoro nonfl yeT aHa snHsanHcb KonneKTop~. 
PaaMep KOIJIJeKTOpa COCTaBIJflll 0,05 CM2 . nepe.q KOilJleKTOpaMH pas-

.. ._ __ L --.-J-,_ 

~ 1
'
0 jt-cs-rz 
R. !t 

2 

Me~anacb saseMneHHafl MeiJKOfl4eHc
Tafl ceTKa. Ha KonneKTOPbl no.qaaa
nocb nocTo.AHHoe Hanp.A~eHHe U s 
~ -200 B. nono>KHTeJlbH~H OTC4eT 

yr Ila </J Me>KAY KOIIIleKTOPQM H Hop
MailbiO B T04Ke ¢QKYCHpoBKH naaep
Horo H3IJY4eHH.A coanaAaeT c Ha-

PHc.1. llpHH~HnHarrbHaH cxeMa 
YCTaHOBKH. 



npasneH~eM spa~eH~R ~oHoa e nonepe4HOM MarH~THoM none. PaccTo

RH~e L M€~AY M~W€Hb~ ~ KOI1I1€KTOpaM~ ~3M€HRDOCb OT 1 AO 11 CM. 

AnR npeAOTepa~eH~A 3aKOPOTK~ npoBOAH~KaM~ 3neKTP~4€CK~x sapR

>t<eHHbtX o6nacTei1 a nna3M€HHOM crycTKe o6nacTb pasneTa nna3Mbt 

H8XOA~I18Cb B Kopnyce ~3 A~3J1€KTP~Ka '10, 24,25,' 

2. 3KCnEP~MEHTAnbHWE PE3YnbTATW 

2.1. CTpyKTypa nna3MeHHbtX crycTKoB 

Ha p~C o 2 np~B€A€Hbt xapaKT€PHbte OCL..IVII1I10rpaMMbt ~OHHOro TOKa 

Ha KonneKTop AI1R pa3HbtX eenVI4VIH MarHVITHoro nonR. CTpyKTypa Ta

Ka, K8K 8~AHO ~3 p~c.2a,6,8, COCTO~T lt13 H€CKOilbK~X n~K08. Y8e

I1VI4€H~e M8fH~THOfO nonA H8~6onee C~IlbHO Bil~R€T Ha H~3K03Hepre

Tit14Hbl€ 4acT~ nna3Mblo Bo3MO>t<HO, 3To ABI1R€TCA cneACT8~eM ABYx-

n~Kosol-1 ¢oPMbt ~MnYilbCa ~3I1Y4€H~.A C02 -nasepa, nPVI B03AeJ.1CTBY11t1 

KOTOPOfO H8 M~W€Hb 3H84VIT€IlbHO€ KOJ1VI4€CT80 HV13KOCKOPOCTHOJ.1 

ni183Mbl o6pa3y€TCR 11X80CTOM 11 I183€PHOfO VIMnYilbCa o npY1 P83Il€Te 

nna3Mbt 8 OTCYTCTBI-1€ MarHVITHoro nOJlA, K8K OTt-1€48IlOCb 8 pa6o-

Te / 26/ , npOit1CXOA~T P83A€Il€HVI€ KOMnOH€HTOB ni183Mbl, 06pa3oBaH

HbiX rlt1r8HTCKI.1M ~Mnyl1bCOM ~ 11X80CTOM 11 J183€PHOfO 1.1MnYilbC8, €CI11.1 

ni183M8 npOXOA~T 60I1bWVI€ p8CCTOAHVI.Ao no-BVIA~MOMY, 8 H8W€M 3KC

neplt1M€HT€ M8fH~THO€ none, C€I1€KT1t1BHO B03A€J.1CTBYR Ha KOMnOH€HTbt 

ni183Mbl, CnOC06CTBY€T P83A€Il€Hit110 KOMnOH€HT08 np!-1 P83I1€Te Ha 

a '\ 
6 A 

B 
~ ,... 

r 

0 2 4 

B=0,2 TJI 

0,35 TJI 

0,5 TJI 

0,2 TJI 

6 t, MKC 

M€HbWio1X paCCTORHVIRXo npVI 3TOM, 

KaK Bl.1AHO lt13 plt1c.2s,r, npo~cxo

AVIT He TOilbKO P83A€Il€HVI€ KOMno-

H€HTOB, HO VI npeKpa~eHVI€ P83J1€T8 

HY13K03HepreT~4HbiX 4aCTeJ.1 nl1a3Mblo 

np~ yB€IlV14€H~~ nilOTHOCTVI nOTOK8 

na3epHoro l.13I1Y4€HY1R pa3A€Il€Hl.1e 

nna3Mbt Ha OTA€IlbHbte 48CTVI npoVIC

xoAVIT npVI 60J1bW€J.1 B€I1VI41.1H€ Mar

HIIITHOrO nOilflo 

PHC. 2 o 0CIJ,HJIJIOrpaMMbl HOHHbiX TO

ROB Ha KOJIJI€KTOpb!, MHW€Hb -

yrnepop;, A = 10,6 MKM; a/..;. B/ 

<ll- 10 9 BT/cM 2 , MacwTa6-

0, 2 A/ A en. ; ¢ ~ + 2 o , L ~ 
6,5 eM; r/ ~ = +3° , L = 

= 11 CM, MaCruTa6- 0,02 A/AeJio 
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~HC. 3. 0CQHJIJIOrpa.MMhl HOHHh:OC TOKOB 

Ha KOJlJieKTOPhi. MHmeHh - yrnepo,D;, 
A= 1,06 MKM, w- 5·109 BT/cM 2 , 
r:P = +3°, a/ B= 0, MacmTa6-

0,13 A/p,en., 6/7 B/ B = 0,3 Tn, 
MacmTa6 - I ,3 A/p,en., r/ 7 p,/ B = 
= 0,3 Tn, MacmTa6- 0,35 A/gen., 
e/ B = 0,3 Tn, MacmTa6 -
0,04 A/p,en. 

Ha pHC. 3 npHBeAeHbl OCLIHllllo

rpaMM~ HOHH~X TOKOB Ha KOJlJleKTOp 
Ha pa3H~X paCCTORHHRX OT MHWeHH. 
nnaaMa coaAaaanacb H311Y4eH!-1eM na-
aepa nTHn4-4, HMnyJibC H3JIY4eHH~ 
KOTOpOro HMeeT OAHOnHKOBY~ ¢opMy. 
Ha pHc.3a npHBeAeHa OC4HnnorpaMMa 
HOHHOrO TOKa H3 nna3M~ B OTCyT
CTB~e MarHHTHoro nonR. B nonepe4-
HOM MarHHTHOM none npoHCXOAHT 

yaeJ1H4eHHe Bel1H4HH~ H AllHTeJlbHOCTH HOHHOrO TOKa Ha KOJlJleKTOP~ 
BClleACTBHe ~PMHPOBaHHR no11RPH30BaHHOrO nnaaMeHHoro cryCTKa 122 ~ 
B AaHHOM cny4ae He npoHcxoAHT paaAeneHHR nnaaMeHHoro crycTKa 
Ha KOMnOHeHTbl, KaK AllR n11a3Mbl, o6paaoBaHHOa:i H3Jly4eHHeM CQ 2 -
naaepa. HHaKo3HepreTH4HbiH ''xeocT 11 , Ha61110AaeMbiH Ha pHc. 36 ,a 
/t > 3 MKC/, C03AaeTCR, no-BHAHMOMY, HOHaMH, He B.OBJle4eHHb1MH 
a E x B APel1<1> nonepeK MarHHTHoro non~. napMopoacKHH paAHYC 
3THX HOHOB r t .$ 3 CM npH AaHHbiX YCOOBHRX. Be.nH4HHa f3 - 1 , CO
r nacHo 127. 28/ H peaynb T a TaM Hawero 3KCnepHMeHTa, AOCTHraeTCR 
Ha paccToRHHH L fj .S 1 eM oT MHweHH. Be.nH4HHa fJ onpeAenRnacb 
AJlR MaKCHMYMa HOHHOrO TOKa HaCbl~eHHR Ha KOJ1J1eKTOp. nnoTHOCTb 
HOHOB AllR Bbi4HCJleHHR fj HaHAeHa H3 BbiPa*eHHR AllR nllOTHOCTH 
HOHHoro TOKa Ha KonneKTOP J t = D t 8 V t • 0THOWeHHe ra30KHHenot-
4eCKoro AaeneHHR nnaaMbl P nn e 4JaKene nnaaMbl K MarHHTHOMY 
AaBneHHKl P8 paaHo: Pnn/P 1 - 10 4 npH n - 10 21 CM-3 , 
T 0 -10 3B 1271 , B = 0,3 Tn. B AaHHOM cny4ae <I><>PMHpoaaHHe 
CKOpoCTHbiX xapaKTepHCTHK naaepHoa:i nlla3Mbl /29/ npoHCXOAHT Ha 
paccTo~HHRX L < L13 . Ha paccTO~HHRX L ?. 1 eM oT MHweHH, B ~ 
?. 0,2 Tn nnaaMa, coaAaHHaR Hany4eHHeM naaepa nTHn4-4, nonRpH
aoaaHa H paaneTaeTc~ nocpeACTBOM ~ x B APe<i<Pa. Ha paHHHx cTa
AHRX Ape~4Ja nnaaMeHHOro cryCTKa xapaKTepHCTHKH HOHHoro TOKa H3 
nnaaMY cTa6~nbHY. Ha 6onee no3AH~x cTaA~Rx APel1<1>a crycTKa 
/pHc.Jr,A/ <l>opMa HOHHOCO TOKa H3 nJia3MY MeH~eTC~ OT HMnyJibCa K 
HMnYnbcy naaepa. np~ AanbHel1weM paaneTe /eM. p~c.3e/ aenH4HHa 
HOHHoro TaKa peaKo yMeHbwaeTCR ennoTb AO nonHoro nponaAaHHR 
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a OTAeilbHbiX naaePHbiX ~Mnynbcax, a ¢opMa "" CTPYKTypa TaKa Me
HRIOTCR CilY4aii!HbiM o6pa30M OT HMnYilbCa K VIMnYilbCY naaepa /22, 30/, 
np~tt4eM, KaK BHAHO H3 cpaaHeHHR pHC.3A,e, nila3Ma Clt!IlbHO MeHAeT 
caoe noBeAeHHe npH He6oilbWOM H3MeHeHVIH L . 

2.2. 3HepreTH4eCKVIe xapaKTepVICTVIKH 

noMI.o1MO OTMel.leHHbiX BbiWe OC06eHHOCTe~ paaileTa nOI1API.o130BaHHbiX 
nnaaMeHHbV< cryCTKOB nonepeK MarH!t!THbiX CVIIlOBblX IlllfHVI~, o6paiL\aeT 
Ha ce6R 8HI-1MaHHe J.13MeHeHHe CKOPOCTHbiX xapat<Tep!t!CTVIK cryCTKa. 
~3 pHc.2 H 3 81-1AHO, '-ITO apeMA, 3a KOTOpoe nnaaMa AOileTaeT AO 
KOilileKTOpOB t Henponopt.tVIOHailbHO pacCTOAHI-110 L . nnaaMeHHbl~ 
crycToK npa-1 paaneTe aaMeAnAeTcA. Ero aaMeAileH~tte npa-1 paaneTe 
a o6nacTH c f3 << 1 AilR ABYX nmoa naaepa nOATBep}f(AaeTCR aas~tt
CHMOCTRM~tt /CM. PVIC.4/ apeMeHH npltiXOAa nepeAHero $POHTa nila3Mbl 
Ha pa3Hb1X paCCTOAHHAX OT MHWeHJ.1. BpeMR npHXOAa nfla3Mbl onpeAe
IlRIIOCb nO nORBI!eHHIO I-10HHOrO TOKa Ha KOJli!eKTOpe. 0TCI.IeT apeMe
HH 6pa11CR AI1R TOI.It<l-1, HaXOAAIL\e~CA Ha 1/10 aeilHI.IIIlHbl OT MaKCH
MaJlbHOrO 3Hal.leH~t~R VIOHHOrO 10Ka. 8 Kal.leCTBe OWH6KVI AIIA 3KCne
pV1MeHTaJlbHbiX pe3YI1bTaTOB HCnOilb30BailaCb cpeAHeKBaApaTitii.IHaR 

1a . .. ae norpewHOCTb. ~3 pHC.4 BYIAHO, 

• 

3 

2 

2 6 

c 
{.. n.!Jip., llfliC 

5 

3 

2 4 6 

8 10 L, c• 

8 L. CM 

'-ITO npH pa3HbiX nilOTHQCTRX noTo
Ka H np~tt pa3Hb1X AilVIHaX BOIIH na
aepHoro 1113Ily4eHHA xapaKTep aoa
Ae~cTBYIR nonepei.!Horo MarH~t~THoro 
nonA Ha paaneTaOIL\YIOCR nnaaMY He 
MeHAeTCR. np~tt yMeHbweHYIH nnor
HOCTH noroKa naaepHoro H3Ilyl.le
HHA ¢ nnaaMeHHaA rpaH1-14a aa
MeAilReTCA Clt!IlbHee. np~tt CpaBHH
MO~ aen~I.IHHe ¢ CYIIlbHee 3aMeA
IlReTCR nnaaMa, o6paaosaHHaR Ha
ny4eHHeM c AilHHoH BOilHbl A = 
= 1,06 MKM. 3ro o6ycnoaneHo, 

PHc.4. BpeMR pa3rreTa rrepegHero 
Q;lpoHTa rrna3Mbi go KorrrreKTopoB, 
pacnono~eHHhlX aa pa3nHqHb~ pac
CToRHHRx OT MHilleHH. MHill€Hb -
yrnepoA: a/ A = 10,6 MKM, B = 
=0,2 Tn, 0 - <I> - 3·10 10 BT/cM 2, 
~ - <1>-6·109 BT/CM 2 , ,._ 
<I>- 10 9 BT/CM2 , 6/ A = 

1,06MKM, <1>-5·10 9 BT/cM 2 

~ - B = 0, 0 - B = 0, 3 Tn. 
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PHC.5. Cpe,[I;HHH CKOPOCTb pa3IT€Ta 

nepe,ll;Hero ¢lpoHTa rrrra3Mbi. MH
weHb- yrrrepoA, A= 10,6 MKM, 
B = 0,2 Tn, 1J- 6·10 9 BT/cM 2• 

no-BHAHMOMY, xapaKTepV1CTV1KaMVI 

nna3MeHHOrO cryCTKa, 3aBI-1CR~VIMV1 

OT Ail"'lHbl BOJlH~ naaepHoro V13IlY4e

Hit1R. TaK, Hanplt1Mep, TeMneparypa 

e ¢aKene nna3Mbl T e- (A2 <1_))213 /31·33; 

MaKCHManbHaR KHHeTH4eCKaR 3Hep

r"'1R HOHOB Ei .... (Z+l)Te, 
Z - KpaTHOCTb liiOHVI3aL.J,V1VI 

VIOHOB 134/ 

Ha p111c.5 AnR OAHO~ 1113 saBHCHMOCTe~ pV1c.4a npHBeAeHa rHcro

rpaMMa, nOKa3~Ba~~aR H3MeHeHHe cpeAHe~ CKOpOCTVI nna3MeHHO~ 

rpaHVIL.J,bl Vn. ~p. = .6.L/.6.t Ha COOTBeTCTBY~~VIX Y43CTK3X paaneTa 

nna3Mbl. 3aWTPVIXOBaHHble o6naCTVI Ha pHCYHKe - norpeWHOCTb 3KCne

pHMeHT3IlbH~X peaynbT3TQB. npH 3TOM He06XOAVIMO OTMeTVITb, 4TO 

paaneT Ha y4aCTKe .L :$ 5 CM npOVICXOAVIT B 06JlaCTRX, OTm14310L4V1X

CR xapaKTepOM B3aVIMOAeHcTBVIR nna3Mbl C MarHVITHbiM nOileM. L!aCTb 

nYiH nnaaMa pasneraeTcR ceo6oAHO /o6nacTb c {3 >> 1 I. MarHHTHoe 

none BbiTeCHeHO H3 nila3Mbl nOCpeACTBOM HHAYKU,HOHHbiX TOKOB, T€Ky-

L4V1X Ha rpaHHL.J,e nna3Mbl c MarHHTHbiM noileM 1211. npl-1 A3IlbHe~weM 
pasnere MarHI-1THOe none npoHit1KaeT e nnasMy, 111 aHa noilRPV13yeTCR 

I {3 - 1 I. np~ npoxO>KAeH~~ 30Hbl c fl - 1 pe3KO yMeHbwaeTCH K~He-
Tlt14eCKaR 3Heprlt1R nnaaMeHHoro crycrKa, MeHROTCR 1-1 APYrlt1e xapaK-

'[ "P'm!.'..:"""=------~---
10 

8 

6 

4 

2 

0 2 4 6 L. CM 

6 

replt1CTV1KV1 nna3Mbl no cpaBHeHV110 

co ceo6oAHbiM ee pasneroM /35/. 

no3TOMY MaKCI-1M3IlbHaR CKOPOCTb 

nna3Mbl a o6nacn1 c B << 1 Ha 

PHc.6. BpeMH rrpHxOAa MaKCHMYMa 

HOHHOrO TOKa Ha KOJIJ1€KTOpbi, Ha-

XO,ll;HliJ;H€CH Ha pa3Hb!X paCCTOHHHHX 

OT MHW€HH. A= 1,06 MKM, ¢ = 
= +2°; MHW€Hb -

- 4·10 9 BT/cM2 : 
0 - B = 0, 5 Tn 
·w-4-10 9 BT/cMk 
t. - B = 0,4 Tn, 
1J-5·109 BT/cM2 
x - B = 0, 3 Tn. 

Ta, 1l-
• - B = 0, 

MHIU€Hb Ti ' 
: ! B = 0, 
MHW€Hb - C, 

A - B = 0, 



Y4aCTKe L ~ 5 CM MeHbwe, 4eM Ha p~cyHKe. 3Hepr~R ~oHoe E1 , 
COOTBeTCTBy~~aR cpeAHe~ CKOPOCT~ pa3JleTa, yMeHbWaeTCR C 

- 1 000 3B Ha ero Ha4aJlbHOM ::nane I L < 5 CMI p,o - 1 0 3B Ha 
KOHe4HOM Y4aCTKe 19,5 CM < L < 11 CMI, 

MarH~THoe none B03,Qe~cTeyeT He TOllbKo Ha nepe.QH~~ rpaH~UY 

nlla3Mbl, HO 1-1 Ha APYr~t~e ee 4aCT~, l.ITO no,QTBepm,Qa~T 3aB~CHMOCTI-1, 

np~t~ae,qeHHble Ha p1-1c.6, ,qnrt MaKC~MYMa ~t~OHHoro ToKa ~3 nna3Mbl. 
,.lJ,nR BCeX 3JleMeHTOB, Vl3 KOTOPbiX 6blllVI ~3rOTOBJ1eHbl MltfWeHI-1, B no
nepe4HOM MarH~THOM none nna3Ma pa3neTaeTCR aHa4~TeJ1bHO Me,qneH
Hee, 48M B OTCYTCTBVI€ MarHVITHOrO nOJ1A. C YB€J1V148HI-18M aTOMHOrO 
eeca, KaK BH,QHO 1-13 p~t~c.6, npo~CXO,Q~T 6onee 3$¢€KT~BH08 TOPMO
)f(8HHe ueHTpai1bHbiX cnoee nJ1a3Mbl. np~ 3TOM, TaK )f(€ KaK Ill B QT
CYTCTBI-1€ MarHHTHOrO nOJ1A /S6,37/, np~ yB€I1H4eHitH1 MaCCbl HOHOB 

YM8HbWaeTCA HX CKOPOCTb. XapaKTep 3aBHCHMOCTI4 T MIKC (L) ,QI1A 

" L Ma c' M:Kc 

4 

2 

0, I 0,3 

r-
Z MaKe' MKC 

? 

5 

3 

0,2 0,4 

TA>!<€I1biX 3J1€MeHTOB YCTaHOBVITb 
TPYAHO 1-13-3a 6onbwO~ norpew
HOCT~ ~3MepeHvt~ • 

Ha p~c.7 np1-1ae,qeHa aae~t~c~

MOCTb epeMeHH np~t~XO,Qa MaKCHMy
Ma HOHHOrO TOKa Ha KOJ1J1€KTOP 
np~ paaHbiX MarHVITHbiX nonAx. Ha-

MeHeH~t~e T M&KC 8 06J1aCT~ 
0, 1 T n < B :; 0, 2 T n o6ycnosneHo, 
no-BH,Qit!MOMY, peaKHM yMeHbWeH~eM 
3Hepr~t~VI cryCTKa npl-1 npoXO)f(,Q€HI-1H 
o6nacT~ c {3 - 1 1351• YcTaHo-

0,5 B, T.n e~Tb aaa~c~MocTb TopMomeHHR 
nnaaMeHHoro cryCTKa ·OT aen~t~4HHbl 

MarH~THoro nOJlR I B > 0, 2 T nl 
TPYAHO Ha-aa Manoro ,qHanaaoHa 
Y13MeHeH~A MarHYtTHOrO nOllR B 
3KCnep~t~MeHTe Y1 60J1bWO~ 3KCnep~t~-

B, T.11 

M€HTaJ1bHO~ OWV16K~. np~ yaeJ1H4e
HI.1VI Ma rHHTHoro nonA B > 0, 2 T n 
nnaaMa paaneTaeTCA nonepeK Ma-

PHc.7. 3aBHCHMOCTh BpeMeHH npH

xo~a MaKCHMYMa HOHHOrO TOKa Ha 

KonneKTOpbi OT MarHHTHOrO I10Jl}1. 

!.. = 1 , 06 MKM, ¢ = +4 o , a/ 

MHWeHb- AI, <P- 5·109 BT/cM2, 

L = 8,2 CM, 5/ MHIII€Hb - Ti. 
<P- 4·10 9 BT/cM 2 ~- L 

= 4' I CM' 0 - L = 6' I CM. 
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rHvtTHoro nonR B B~t~.Qe noilHPIII3oBaHHoro nna3MeHHoro crycTKa /l7,22/ 

nplll D < B s 0' 1 Tn B 3KCnepii!MeHTe Ha6IliO,QaeTcR HeKoTopoe 3aMe,Q

neHIIIe paaneTa nila3Mbl /eM., HanpVIMep, PIIIC. 7a/ no cpaBHeHI-110 c 

paaneTOM B OTCYTCTBIIIe nOilR, HO 3TO 3aMe,QJleHio1e He CTOilb CVIIlb

HOe, KaK B MarHVITHoM none B > 0,2 Tn. CKopoCTb paaneTa nnaaMbl 

Ha oT.Qe!lbHbiX y4aCTKax secbMa HIII3Ka np1o1 B > 0,2 Tn, Hanplt1Mep, 

A11R Ti /eM. p~c. 76/ Ha Y4aCTKe pa311eTa Me>KAY 4,1 eM ~ 6,1 eM 

cpe,QHRR CKopoCTb <Vi> 10 4 M/C, COOTBeTCTBYIOlllee 3Ha4eHHe 

Ei ~ 25 aa. B OTCYTCTBVIe MarHIIITHoro nOilft cpe,QHRR 3Heprlo1R paa

neTa IIIOHOB Ti COCTaBJlReT E i ~ 650 38. 

2.3. AniiiTellbHOCTb crycTKa 

KaK oTMe4anocb BbiWe, B MarHVITHOM none B > 0,2 Tn VI3MeHRIOT

CR BpeMeHH~e XapaKTepiiiCTVIKVI n!la3M~ no cpaBHeHI-110 C YCilOB\t1RMio1 

0 ~ B < 0,2 Tn. 3To no.QTBep>K.QaiOT npiiiBe.QeHH~e Ha p~t~c. 8 aaBIIICVI

MOCTVI ,QllHTeJlbHOCT\tt Ha nOilYBbiCOTe ltiOHHOrO TOKa 1113 nila3Mbl. Ha 

OC41o1Ill10rpaMMaX, npe,QCTaBJleHHbiX Ha plo1C.3, TaK>Ke Blti,QHO yBeJllll4e

HHe ,QJlvtTeJlbHOCTVI VIOHHOrO TaKa 8 nonepe4HOM MarHVITHOM none. no

BVI,QVIMOMY, yBeJlvt4eHit1e ,QJ11o1Te!lbHOCTIII VIOHHOrO TOKa o6yCJ10BJleHQ 

npo4eCCaM1o1, npoVICXO,QR~VIMitl 8 nlla3Me npvt nPOXO>K,QeHVIVI ofinaCTitl C 

{.3 - 1, noCKOilbKY np1o1 .QaJlbHe~weM pa3neTe B o6nacT\t1 c !3 << 1 
/plt1c.86/ .QilVITeilbHOCTb vtOHHoro TOKa yMeHbwaeTCR. TeH.QeH4VIR 

- 0 
a 

!,6 

I ,0 r I"- 1,2 

0,6 0,6 

l 1 
-1 

0,2 
0,4 

_l_ I I ~•~ 

O,I 0,3 B, TJI 3 L' Clll 

PHC. 8. ~JIHTeJibHOCTb Ha nOJIYBblCOTe HOHHOrO TOKa Ha KonneKTOPbl. 

MHIUeHb- yrnepoA, A= 1,06 MKM, ¢ = +2°, a/ <1!-4·109 BT/cM2, 

L= 4,5 eM, 6/ ·<I!- 5·109 BT/cM2, /),- B= 0, 0- B = 0,3 Tn. 
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K yMeHbWeH~~ ,qn~Tei1bHOeT~ nnaaMeHHoro eryeTKa e yaenH4eH~eM 
paeeTORHHR paaneTa HaM~ yme OTMe4anaeb B pa6oTe 122!. no-aHA~
MOMY, a nonepe4HoM MarHHTHOM none yMeHbweH~e ,qn~TenbHoeTH 
nnaaMeHHoro eryeTKa Mo>KeT npo~exo,q~Tb KaK ~a-aa 6onbwero Top
MomeHHR nepe,qHe~ rpaH~~~ nnaaM~ /eM. aas~e~MoeTH AI1R yrnepo,qa 
Ha pHe.46 H p~e.6/, TaK H aene,qeTa~e noTepb H~3K03HepreTH4H~x 
~aeTe~ eryeTKa /eM. p~e.2,3/. Ysen~~eHHe MarH~THoro nonR e,qa~
raeT o6naeTb e f3 .... 1 6nHme K M~weH~ ~ yaen~4~aaeT nYTb paane
Ta nnaaM~ B o6naeT~ e fJ << 1 , n03TOMY AI1~Tei1bHOeTb ~OHHoro 
TaKa yMeHbwaeTeR npH yaen~4eHHH MarHHTHoro nonR /p~e.8a/. 

2.4. npoeTpaHeTBeHHble H KOI1~4eeTBeHHble 
xapaKTepHeTHKH 

npH paaneTe 8 o6naeTH e f3 << 1 nf1a3Ma MO>KeT eoeTORTb ~3 
paa,qeneHHbiX B npoeTpaHeTBe BbleOK03HepreTH4HOC1 ~ H~3K03Hepre
TV14HO~ 4aeTea:1 /pHe. 91. XapaKTep noBeAeHHR 3T~x 4aeTeC1 nnaaMbl 
eo apeMR paaneTa paanH4eH. 6bleoKo3HepreT~4HaR ~aeTb nnaaMbl, 
KaK OTMe4ai10eb 8 pa60TaX /SS,SS,Sg/, MO>KeT paenpocTpaHRTbCR 
nonepeK MarHHTHbiX C~.nOBbiX I1VIHHa:i /o6I1aCTb C f3 < 1/ B Bl-f,qe He
eKOI1b KVIX eryCTKOB, eCI11-1 Jla PMOPOBCK~C1 pa,q1-1yC ~OHOB f i < 2d, 
r,qe d - paaMep crYCTKa a HanpaaneHHI-1, nepneH.QHKYI1RPHOM Ha
npaaneH~~ paaneTa ~ MarHHTHOMY no.n~. PaaMep Ka~,qoro Vl3 paane-

MacwTa.6: A/JJ.en. lf ,_, .. 
0,2 a 

A 
0 .,... r---.. - ~·()<! 

8 j ~ ....... 0,04 

r 

0,2 
r-· 

• A./ "- 0,2 

• -""" 
0 I 

" \ 0,006 

• N 
0 5 t, IIKC 

Ta~~~xeR nJ1a3MeHHbiX eryCTKOB 
d'< r!/2. npH AanbHeHweM paaneTe 
a o6nacTH c fJ << 1 nnaaMa coxpaHR
eT HanpasneH~e paa.neTa ~ CTpyKTYPY 
~3 HeCKOnbK~X eryCTKOB, e¢opM~po
BaBW~XeR npH npoxom,qeHI-1~ o6nacT~ 
c fJ - 1. 0AHaKo o6nacTb cTa6Hnb
Horo npOXO>K,QeHHR, KaK 6blf10 Haa:i,qe
HO, ,qnR Ka>K,qoro crycTKa paaHaR. 
6biCOK03HepreT~4HaR 4aCTb n.na3M~ 
paaneTaeTCR B o6naCTH -5°_<¢$+ 1 0° 
npVI ,qaHHbiX 3KCnepHMeHTai1bHbiX yCI1Q
BHRX, ecnH B 2: 0,2 Tn. npH npo
XO>K,QeH~~ nna3Mbl nonepeK MarHHTHoro 
nOI1R nORBI1RIOTCR eHrHanbl OT H~3KO-

PHc.9. OcuHnnorpaMMhl HOHHbrn TOKOB. 
MHmeHb - yrnepoA, A= 10,6 MKM, 
B = 0,5 Tn, L = 6,5 CM, a/,6/, 
r/,e/ w- 3·1010 BT/c~2 , a/, 
11./,>K/- W-6·10 9 BT/CM 
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3HepreTJ.14HbiX 4aCTe~ nna3Mbl Ha KOJlJleKTOpbl, paCnOJlO>KeHHbte Ha 

HanpaeneHH~X paaneTa ¢ ennoTb AO ¢ 2: +20 ° " ¢ < -10 ° . 
3TH HJ.13K03HepreT\114Hbte 4aCTII1 nna3Mbl npVI yMeHbWeH\11111 ·ctJ npii1XO,QFIT 

Ha KonneKTOPbl, HaXOARtl.\111ecR no,q MeHbWHMH yrnaMH cf;. HanpHMep, 

npH yMeHbWeHHI-1 '<ll AO -10 9 BT/CM 2 All~ co2-nasepa Ha pac-

CTOFIHI-1111 L ~ 5 CM OT MII1WeHII1 1113 yrnepo,qa HII13K03HepreTH4Hbl8 

48CTH nnaaMbt Ha yrnax ¢ > + 10 o H ¢ < -5o He Ha6ntO.QatOTCFI. 

npH npH6JlH>K8HJ.1111 KOI1Jl8KTOPOB K MHW8HJ.1 npH TO~ me ni10THOCTII\ no

TOKa naaepHOfO II\311Y48HJ.1fl <lJ YB8I1H4J.1888TCR yron </;, Ha KOTOpbiYi 

npHXO,QfiT HH3K03HepreTH4Hble 4aCTJ.1 nna3Mbl. npl-1 yseJ1H48HJ.1H B 
I <II He MeHReTcRI apeMR np111xo,qa H1113K03Hepren..,4Hbtx 4acTeYI nnaa

Mbl yaenH4!11BaeTcR. H!113K03HepreTH4Hbte 4aCTII1 nnaaMbl MOryT noFm

JlRTbCR, no-BIII,QIIIMOMY, OT 11 BbiB8,QeHHbtX 11 J.13 ,qpe~$OB0f0 ,QBII\>K8HV!FI 

4acTei:1 nna3Mbt, OT 
11

C.QHpaeMoro" nono>KII1Tenb Horo en oR 11\0HOB, 

coa,qatotl.\ero nonRPH3a4!110HHoe none, np111 npoxo>+<,qeHHI-1 crycTKa no

nepeK MarH111THoro nonR. B ,qaHHOi:1 pa6oTe Hccne,qoaanocb noae,qe

HIIIe TOJlbKO BbtCOK03HepreH14HOi:1 4aCTII1 nna3Mbl B nonepe4HOM Mar

HHTHOM none. 

npH paaneTe nonepeK MarHHTHoro nonR HecTa6111I1bHOCTb a nnaa

MeHHbiX xapaKTepliiCTHKaX, KaK y>Ke OTMe4aJlOCb BbiW8, yBeJ1t-141-1BaeT

Cfl 8nnoTb ,qo nonHero 11 pacna,qa 11 nnaaMeHHoro crycTKa I CM. 

pt-1C.31. 11 Pacna,q11 cryCTKa npOR8JlReTCR KaK 8 nOJlHOM J.1C483H08e

HII\H CHrHana 8 OT,Q8JlbHb1X HMnYilbCax, TaK J.1 8 H8n08TOpReMOCTV1 

3TV1X VIMnYI1bC08, pe3KOM yMeHbWeHI-1\11 8e11J.1411\Hb1 J.10HH0f0 TOKa. 8 

pa6oTe 1401 OTMe4aeTcrt, 4TO Hanpa8118Ht-1e paaneTa naaepHoi:1 

nna3Mbl 

nna3Mbt 

'l i • 

8 nonepe4HOM MarHHTHOM none 3aBHCJ.1T OT xapaKT8Plt1CTHK 

np111 npoxo>+<,qeHHt-1 o6naciH c ~- 1. Aei:1CT8t-1Te!lbHO, HaMJ.1 

o6Hapy>Klt1Jlt-1Cb crycTKH, paaneTa

IOtl.\t-1ecrt KaK B6J1H3\II HOpMa!ll-1 K no

aepxHOCTH MHWeHI-1, TaK J.1 nOA ,qpy-

n1Mt-1 yrnaMt-1. 11 Bb1pa6oTKa 11 KPaTepa IIKKJJ r------------. 

I,5 

I ,0 

0,5 

I 3 

10 

5 

Ha MVIW8HJ.1 npH80,Qt-1Jla K nOBOPOTy 

oc~-1 paaneTa 8 Hanpa8ne~H naaep

Horo H311Y4eHHR. Ha1-16onee 6blcTpo 

n080pOT OCI-1 npOI-1CXOAHI1 ,QI1FI MHwe

He~ 1-13 AI " Ti . no3TOMY 4epe3 

10 715 111Mnynbcoa naaepa MHW8Hb 

cMetl.\anacb, 4T06bt t-1311Y4eHHe 8o3-

,qei:1cT8oBano Ha Henospem,qeHHYIO 

n088PXHOCTb Mt-1W8Ht-1. 

PHc.JQ. 3aBHCHMOCTb HOHHOrO sa

pHga Ha KOnneKTOp OT paCCTOHHHH 

go MHIIIeHH. MHmeHb - yrnepog, B

- 5 · 10 9 B·r I eM 2, B = 0, 3 Trr, ¢ =+ 5. 



3ae~c~MOCTb, np~ee,qeHHaH Ha p~c.10, noKaa~saeT H3MeHeHHe 
HOHHoro sapH,qa qi np~ npoxo~,qeHHH nnaaM~ nonepeK MarHHTHoro nonR. B nonepe4HOM MarHHTHOM none aenH4HHa HOHHoro sap~,qa, npHXOAH~ero Ha KOnneKTOP, yBeJ1H4HBaeTCR /B TO BpeMH KBK, Hanp~Mep, Ha PBCCTORHI-1~ L = 3 CM 8 OTCyTCTBI-1e MarHI-1THOrO nonR 
1-10HHb111 aapRA Q i COCTaenReT ni-1Wb OKOJ10 0, 03 MKKn Ha TOT ~e 
KOnneKTop/. Ha6n10,qaeMbl~ MOHOTOHHbla::i cna,q q i C yBeJ11-14eHJ.1eM pac
CTORHI-1H L o6ycnosneH, no-BI-1A~MoMy, 11 pacTeKaHH€M11 nna3Mbl BAOllb MarHHTHbiX CI-1110BbiX JlHH~a::i. 

3. OGCYM~EHHE PE3YnbTATOB 

,lJ,peC1¢ nna3Mbl nonepeK MarHHTHoro nonR co CKOPOCTbiO V :E x B/ B 2 B03MO>KeH Ili-1Wb np~ cyiJ..IeCTeoeaHHI-1 caMocor nacoeaH-Horo 3IleKTPI-14ecKoro nonR E, nepneHAHKYilHPHOro B. 3neKTPH4e
CKoe none s nnaaMe npH npoxo~,qeHHI11 o6nacTH c /3 < 1 B03Hio1KaeT 1;13-3a ,qet1CTBHR CHJlbl nopeHLtB Ha 311€KTPOHbl H VIOHbl, .... OTKJlOHRIOutei:i 
HX 8 npOTHBOnOJlO~Hble CTOPOHbl. 8o3HHKBIOT 3BPf1}1(eHH~e CflOH f.13 
3neKTpoHos H lo10HOB Ha noeepxHOCT~ nnaaMeHHoro crycTKa. B TeopeT~4eCK~X pa6oTaX ISS, 4!/ npl-1 paCCMOTpeHHVI VfH}I(eKLt~H nna3M€H
Hb1X CrYCTKOB B nonepe4HOe MarHHTHOe none nOJlY4€HO BbiPB}I(eHVI€ AJ1R cKopocT~ APe~¢a cryCTKa V = V0 (1 -1/<l, rAe V0 - CKo
pocTb nna3Mbl 8 OTCyTCTBHe MarHHTHoro nonA. nocKOnbKY a nnasMe, 
KaK npaBVIJlO, Af.13JleKTPH4eCKBR npoHVILta€MOCTb € >> 1, TO nf1B3Ma 
,qpet1¢yeT no4TI-1 CO CKOPOCTbiO f.1H}I(eKTI-1PYeMOrO cryCTKa. 0,qHBKO, nocKonbKY a BbiWeyKaaaHHbiX pa6oTax paccMaTpHBanacb ,qeyxMepHaR 
3a,qa4a 06 J.1H)KeKU,HH nna3Mbl, TO noTe pH 4BCTVIU,bl H3 3BPR)K€HHbiX 
cnoee a ,qpe~¢y10~eM crycTKe He y4HTbl8anHCb. Y4eT noTepb 4aCTHLJ. 3apR>K€HHbiMV1 CJ10RMV1 8 nna3M€- M0)K€T CY[4eCTI3€HHO I-13M€HHTb CKo
POCTHbl€ xapaKTepHCTJ.1KH nfla3MeHHOrO Cryc TKa nO CpaBH€HHIO CO 
CBo6o,qHbiM paaneTOM 8 OTCyTCT81-1e MOrHI-1THOrO nOJlR. B nasepHoH nnasMe, paaneTaiOIJ..Ie~CR nonepeK MarHHTHoro nonR 
8 o6naCTH C {3 << 1, YXOA 4aCn1Lt H3 3apRmeHHbiX CJl0€8 MO)KeT 6b1Tb 06yC110Bfl€H paCTeKBHI-1€M nna3Mbl BA011b MarHHTHbiX CVIJ108b1X Jli-1HJ.111, 11o6AHPKOI1 11 

cnoee nonepe4HbiM MarHHTHbiM noneM /3neKTPH4ecKoe none H3MeHA€TCR OT HYilR Ha rpaHI-1lt€ cnos:1 - BBKYYM AO E Ha rpaHIII
u,e cnoH - nnasMa/ 111 T. n. noTePH 4acn1LJ. H3 sapR)KeHHbiX cnoee 
MO}I(HO Y4€CTb, paCCMBTPH8aH HX YXOA KaK 3aKopOTKY 3apR~€HHbiX cnoe8 npoBOAHHKOM c npo~o,q~MOCTbiO a ' 1411 • B n.na3Me Te4eT 

1 ~ ~ TOK, KOMn€HCHPYIOIJ..IHC1 nOT€pH B CJlORX, nflOTHOCTb TOKB =a3 cp (VxB~ r,qe a 9 4> - 3¢$eKTHeHoe 3Ha4eHI-1e npoBOAV1MOCTI-1 nna3Mbl. B pa6o-Te /41/ OTM€4a€TCH, 4TO npH 3HB4€HIIIRX B€Jli-14HHbl Q = 
= 3,6·10

10 
"da/EVo ~ 1 nna3Ma MOmeT TOPM031-1TbCR 8 Te4€HV1e 

pasneTa a nonepe4HOM MarHHTHOM none, npa.-1 q << 1 aHa He TOPMO-
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3!.1TC.A. Ec111-1 a 3¢1 =7 170 I a - npoBOAit1MOCTb nna3Mbl/, TO np~ 

0, 01 $ T1 $ 1 A11.A HaWI-1X yCJlOBI-1~ 0, 1 ,5 Q S 1 0 /nJlOTHOCTb VI TeMne

paTypa n11a3Mbl 8 OTCyTCTBI-18 MarHI-1THOrO nOJl.A V13M8H.AIOTC.A OT 

-10 16 CM-3 AO -10 12 CM - 3 HOT -1 38 AO -10-3 38 co

OT88TCTS8HHO/. 

C1r111a, Ae~CTBYtOtl.la.A Ha o6oeMHbl~ TOK j, npoTeKafOUV1~ s nnaaMe, 

npV180Ait1T K TOPM0*8Hir1tO nnaaMeHHoro crycTKa. B pa6oTe 1421 , Ha-

nplt1Mep, nony4eHo TOPMO*eHI-1e pacwHp.AtO~eroc.A 8 MarHHTHOM none 

c¢6PVI4eCKOrO 06naKa !.10Hit13VIp08aHHOrO rasa C KOH64HO~ npOBOAI-1-

MOCTbtO. 2 ~ 2 ~ 

PeweHI-18 ypa8H8HVI.A A8VI*eH\.1.A nna3Mbl Md r/dt = rn. rAe 

~'' _9 _:; Macca 111 _p6"beM nna3MeHHOrO cryCTKa COOTBeTCTBeHHO, 

r = j X B =- T/CT B 2 v ' 8 nplr1611\.1*eHir1Y1 aA\.1a6an14eCKoro pasne-

Ta /42/ HMeeT 8111A 

/1/ 

rAe a 13 , n 13 - npo80A\.1MOCTb H o6oeM nna3Mbl 8 o6naCTH c f3 ~ 1, 

t f3 - speM.A paaneTa nna3Mbl a o6nacTir1 c {3 > 1, V f3 - cKopoCTb 

nna3M~ nocne npoxomAeH\.1.A o6naCTVI c f3 - 1 • -
PaccTO.AHVIe L(t). KOTopoe nnaaMeHH~~ crycTOK npoXOAVIT np111 

APe~¢e s nonepe4HOM MarHVITHOM none 

L (t) = L f3 + ( Vdt =Lf3+ kVf3!1 -exp[ -(t-tf3) /k]i, t?. t8 , 

'8 
2 

/2/ 

rAe k = M I ~0 f3 a f3 B L 8 - paccTORHHe OT MHWeH~ AO o6nacTH 

c f3 - 1. 3aa~CHMOCT~ L (t) Ha p~c. 4 noCTpoeHbl no lj>opMyne 

/2/. BxoA.AU.V·1e B Bb1Pa*eHit1e /2/ senlt14~Hbl onpeAe11.AJ11r1Cb 1-13 3Kcne

D~M8HTallbHblx pesynbTaTOB. 

Ha BbJPa*eHI-1.A /2/ MO*HO nony4HTb, 4TO MaKCHManbHOe paccTo

.AHit1e, KOTOpoe nna3Ma npOXOAHT B nonepe4HOM MarH\.1THOM none AO 
11 pacnaAa'! 

L MOKC - L f3 + k V f3 131 

Hanp~Mep, AflR A= 10,6 MKM, <I>- 3·10 10 BT/cM 2, s = 0,2 Tn, 

yrnepOAHOH nfla3Mbl L MOKC - 14 CM. 

no-BHAHMOMY, eCJlH OTA811bHble 4aCTH nna3Mbl OTI1\.14atOTC.A 3Ha4e

HH.AMH napaMeTpOB, BXOA.AU\Ir1X 8 ypaBH8HHe /1/, TO 3TH 4aCTH 6y

AYT oTnH4aTbC.A 3Ha4eHH.AMH V(t) H, cneAOBaTellbHo, pa3Hb1MH 

LM&Kc 3To o6"b.ACH.AeT ceneKTHBHoe soaAe~cTBHe nonepe4Horo 

MarHHTHOrO nOll.A Ha OTA8I1bH~e 4aCTH nna3M8HHOrO cryCTKa /CM. 

p~c. 2/. 
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B BblpalKeH~Rx /1/, /2/,/3/ AJlR V(t), L(t) H L..,aKc 
cy~ecTsyeT c~nbHaR AsHaR aasHCHMOCTb OT MarHHTHoro nonA. O~Ha
KO npH onpe,qeneHH~X ycnOBHAX OHa MOmeT He npORBflATbCA. 3TO 
o6ycnosneHO TeM, 4TO B nonepe4HOM MarHHTHOM nOne npOBOAHMOCTb nna3M~ RBnReTCR senH4HHOH TeH30PH0~/ 43/, nonepe4H~~ KOMnOHeHT 
TeHaopa npoao,qlo1MOCTH al. -u 11 /(l+m:e lvi1 ), rAe u 11 = u 
npO,QOflbHaA npOBO,QHMOCTb nna3M~, ru ce - 3fleKTPOHHaR ~HKnOTpOH
HaA YaCTOTa, vet - YacToTa 3neKTPOH-HOHH~X CTOnKHOBeHHH. OTHOWeH~e ru 00 /v 01 -4,6·1014 BT;12 /n, rAe B BbiPalKeHa e Krc, Te - s K3B, n- a CM-a . 8 nonepe4HOM MarHHTHOM none npoeo-
,qi.1MOCTb n.na3Mbl O'J. MO)t(eT nPHHHMaTb 3Ha4eHHR OT .... o 11 ,QO -u 11 /B2 
B 3aBHCHMOCTH OT xapaKTepHCTHK n.na3Mbl. 

8 3aK.n~4eHHe aBTOPbl C4HTa~T CBOHM npHRTHblM ,qo.nrOM no5.naroAaPHTb aKaAeMHKa r.H.~nepoea H npo~eccopa ~.U.OraHeCRHa aa no
CTORHH~H HHTepec K pa6oTe, C.n.6oroMonoea, C.6.TOMHnoea, 
A.A. EponKHHa aa co,qeHcTBHe npH BblnonHeHHH 3KcnepHMeHTOB. 
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