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llrrKTeiTbHOCTb ¢pOHTa CTBUKOHapHOI! yuapHOA BMHbi 

B MHOrOKBHBITbHOii o6ocTpSIIOWeii ITKHRR 

13 - 12269 

HanaraeTCH MeTOUHKB onpenerreHHH MKHHMBITbHOii UITKTeiTbHOCTH ¢poR

Ta CTBUKOHapHOH yuapHOH BOITHbl B MHOrOK8H81lbHOli 060CTpHIOWeii ITKHHK. 

QueHKBaeTCH BITKHHHe CTpyKTypbl MHOrOKaHaJlbHOH ITHHHH Ha UITKTeiTbHOCTb 

¢pOHTa ITO CpBBHeHHIO C OUHOK8H8ITbHhiMH KOBKCHBITbHhiMH H HCKyCCTBeHHhiMH 

ITKHKHMK, paCC'IHTBHHbiMH HB TOT lKe TOK yuapHOH BOITHbl, nonyqeHO 8HBITH

TH1.J8CKOe Bbfp8>KeHHe !lnH OfiTHMSnbHOrO 3HaqeHHH HS'-IanbHOA H8M&rHH'ti9H

HOCTH ¢eppHTB, onpeuenHeMOii TOKOM pa3MBrHK'IIfBBHHH ITHHHH, 0HO IT03BD

ITHeT HBHTH K3 ypaBHeHKH HeKorepeHTHOrO ITepeMarHH'IKBBHKH ¢eppHT8 MHHH

MBITbHyiO UITHTeiTbHOCTb ¢pOHTa, 8bi'IHCITeHHhie 3HB'IeHHH MHHHMBITbHOA UITH

TeiTbHOCTH ¢poHTa conocTaaneHhi c H3MepeHHhiMH 3KcnepHMeHTarrbHO, Onpe

aeneHbf TBK>t<e MH"HHMSnbHbJe llnHTenhHOCTH tiJpOHTOB llnst MHOFOK8H8nbHhiX 

ITHHHii C ¢eppHTOBbiMR KOITbUBMH Hnr H C nepMannoeBhiM 38ITOITHeHHeM, 

llaHHBH MeTOUKKa IT03BOITHeT onpeneiTHTb UITRTeiTbHOCTb ¢poHTB CTBUHOHBpHOH 

yuapHOH BOITHbi B MHOrOKBHBITbHOJ! 060CTpHIOWeH ITHHHH eme HB CTBUHH 

pac'leTa, 'liTO SIBnSJeTCSI He06XOll.KMbiM llnH BhiSICH9HKSI npHTOJlHOCl'll ee B TOM 

KITH HHOM ¢K3H'IeCKOM 3KCUepHMeHTe, 

Pa6oTa BblllOITHeHa B na6opaTOPHH HeJ!TpOHHOJ! ¢K3HKH OH.HH. 

Coo6meHHe 061>eUHHeHHOro HHCTHTyTa SIJlepHbiX RCCITeJlOBBHHA, lly6Ha 1979 

Shvets V.A. 

Duration of Stationary Shock Wave Front in 
a Multichannel Shortening Line 

13 - 12269 

A procedure of determination of minimal duration of stationary 
shock wave front in a multichannel shortening line is reported, The 
influence of the structure of the multichannel line on front duration 
in comparison with that of one--channel coaxial and artificial lines 
calculated for the same shock wave current is evaluated, An ana
lytical expression is obtained for an optimal value of initial magne-
tization depending on the line demagnetization current. It allows one 
to find the minimal front duration from the equation of coherent re-
magnetization of ferrite, Calculated data on minimal front duration 
is compared with those obtained experimentally, Besides, the mini
mal front duration was determined for multichannel lines with 
ferrite coils, and with permalloy layers, The reported procedure 
allows one to find the duration of stationary shock wave front in 
the multichannel shortening line even in the process of calculation, 
and thus its possible applications in physical experiment may be 
predicted, 

The investigation has been performed at the Laboratory 
of Neutron Physics, JlNR. 

Communication af the Joint Institute far Nuclear Research. Dubna 1979 

© 1979 06'6eQ•HeHR'hl/l RHCTRTy'T S1116pH'hi1C RCCR6/10BBUII Jly6Ha 

MHoroxaHaJibHhle o6ocTp.RJOIQHe JIHHHH 11 •21 , npe.n;Ha3Ha'leHHhle 

.n;n.11 !llopMHpoBaHH.R nepena.n;oB Toxa aMnJIHTy.n;oii 1-:-20 H 6onee KA, 

.II;JIHTeJibHOCTblO MeHee HaHOCeKyH.D;hl, OTJIH'IaJOTC.II MaJiblM /Ha ypOB" 

He I+ 0,1 OM/ BXO.D;HhlM BOJIHOBhlM conpoTHBJieHHeM, 'ITO cyiQecT

BeHHO 06JierqaeT BX llPHMeHeHHe B CHJibHOTO'IHhlX CHCTeMaX_ 06-

JiaCTH HCfiOJlb30BaHH.II 3THX JIHHHH MOryT 6blTb BeCbMa 06WHpHhl: 

fiHTaHHe HaHOCeKyH.D;HhlX JHiY !JI, llHTaHHe MOIQHhlX HMfiYJibCHhlX 

MarHHTOB 121, KHJIOaMnepHhlX JIHY H KBJIOaMnepHhlX HMllYJibCHhlX 

TpaHc!llopMaTOpOB C MHOrOBHTKOBhlMH HH.D;YKTOpaMH 141, ynpaBJieHHe 

3JieKTpOHHhlMH fiY'IKaMH /5~ B HaKOfiHTeJibHhlX CHCTeMaX 3JleKTpOH" 

HhlX fiY'iKOB, r.n;e MoryT 6blTb npHMeHeHhl CHCTeMhl, fiO.D;06Hble 

.n;e!llneKTOpHOH ceKUHH JIHY- 30 
15

( HO fiHTaeMhle cyiQeCTBeHHO 60Jib

WHM TOKOM, .D;Jl.ll HeiiTpOHOCKOllH'IeCKHX HCCJie.D;OBaHHH B MarHBTHhlX 

llOJI.IIX H T .n_ CyiUHOCTb BX KOHCTPYKUBH 3aKJIJO'IaeTC.II B napan

JieJibHOM COe.D;HHeHHH HeJIHHeHHhlX 060CTp.lllOIUHX KaHaJIOB B o6meM 

KOaKCHaJibHOM BHeWHeM npOBO.II;HHKe, 'ITO npHBO.II;HT K yMeHbWeHHJO 

llOJ'OHHOH HH.!J.YKTHBHOCTH, .IIBJIJIJO(UeHC.II OCHOBHhlM npen.RTCTBHeM 

K npHMeHeHHJO o60CTp.lllOIUeii JIHHHH npH O.II;HOKaHaJibHOH CTPYKType 

ee B CHJibHOTO'iHhlX CHCTeMaX. IlpH 3TOM no.n;pa3yMeBaeTC.II, 'iTO 

Bee KaHaJihl H.D;eHTH'iHhl H napan_~~bHOe COe.D;HHeHHe HX He H3Me

H.ReT llOCTO.IIHHOH BpeMeHH 1 O = yL 0C O. 

B 3TOH pa60Te H3JiaraeTC.II MeTO.IJ;HKa onpe.n;eneHH.II MHHHMaJib

HOH .II;JIHTeJibHOCTH !llpoHTa CTaUHOHapHOH y.n;apHOH BOJIHhl B MHOro

KaHaJibHOH o6ocTp.RJOIUeii JIHHHH H oueHHBaeTc.R BJIH.RHHe cTpyKTYPhl 

MHOroKaHaJibHOH JIHHHH Ha .II;JIHTeJibHOCTb lilPOHTa DO cpaBHeHHJO 

C O.II;HOKaHaJibHhlMH KOaKCHaJibHhlMH H HCKYCCTBeHHhlMH JIHHH.IIMH, 

paCC'iHTaHHhlMH Ha TOT lKe TOK y.n;apHOH BOJIHhl. 

Kax H3BecTHO, B xoaxcHanLHoii JIHHHB nepe.n;a'iH /c pacnpe.n;e

neHHhlMH napaMeTpaMH/ HeT llOH.IITH.II "nOCTO.IIHHOH BpeMeHH .ll'ieii

KH", B OTJIH'iHe OT HCKYCCTBeHHOH JIHHHH C pacnpe.n;eJieHHhlMH 
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rrapaMeTpaMH. II03TOMY 3a O)].Hy gqeiJ:I<y B MHOrOI<aHaJJbHOH JJHHHH 

npHMeM ycnoBHO oTpe3oi< ee B.D.OJJb uarrpaBneHHJI pacnpocTpaue

HH.II BOJJHbl, orpauHqeHHblii: O.D.HHM 4JeppHTOBbiM I<OJJbllOM. HanpH

Mep, B MHOrOI<aHaJJbHOH JJHHHH Ill O)].Ha gqeiJ:I<a " 3TO "IIJJOCI<HH 

I<OH.IJ.eucaTop" 1-5 I puc. 1/ c .D.eB.IITbiO 4JeppHTOBhlMH I<OJJbUaMH, 

a B JJHHHH !2l - )].eC.IITb rrapaJJJJeJJbHO BI<JJIOqeHHbiX 0Tpe3I<OB "UH

JJHH)].pHqeCI<HX I<OH.D.eHcaTopoB" 2-5 /puc. 2/. Cne.IJ.OBaTerrbHO, HH

.D.YI<THBHOCTb JiqeiJ:I<H B MHOrOI<aHaJJbHOH IIHHHH 6y)].eT yMeHbWeHa 

COOTBeTCTBeHHO B 9 HIIH 10 pa3 ITO CpaBHeHHIO C O)].HOI<aHaiibHOH 

IIHHHeii:, a eMI<OCTb COOTBeTCTBeHHO yBerrHqeua. 

Puc. 1. MHozoKaHallbHa.Ji IIUHU.Ji 11 1 Ha moK 1,3 KA. 

PaCCMOTpeHHe BOIIHOBbiX rrpouecCOB B HeiiHHeHHbiX JJHHH.IIX 

06blqHo rrpOBO)]..IIT B YCTaHOBHBWeMC.II, T .e. CTaUHOHapHOM pelKHMe, 

H II03TOMY CTaUHOHapHbiMH IIPHH.IITO Ha3b1BaTb 3JJeKTpOMarHHTHble 

BOJJHbl, npowe)].WHe )].OCTaToqHo 60JJbWOH 0Tpe30K HeJJHHeHHOH JJH

HHH rrepe)].aqH, rrapaMeTpbl KOTOpOii: OCTaiOTC.II HeH3MeHHbiMH. )];JIB-

4 

Puc. 2. MHOZOKQHQIIbHQ.Ji HeiiUHeUHQ.Ji IIUHU.Ji 121 Ha 1/IOKU 6o11ee 

10 KA. 

TeiibHOCTb liJpOHTa CTaUHOHapHOH y)].apHOH BOIIHbl 3aBHCHT /6/ I<ai< 

oT napaMeTpoB Jiqeii:I<H /noroHHbiX napaMeTpoB/ (r
0

, p 
0 

), Tax 

H OT napaMeTpoB 4JeppHTa (a, M
8

) /a - I<03414JHUHeHT .D.HCCHrra-

llHH, M s - HaMaruHqeHHOCTb HaCblllleHH.II, 4rr M
8 

= B s/, H cocTo.II

HHJI ero OTHOCHTeiibHOH uaqanbHOH HaMaruHqeHHOCTH "m O ". Ilo-

cxorrbi<y napaMeTphl r
0

, p
0

, 

H Bb16paHHbiM THIIOM 4JeppHTa, 

a , M
8 

3a)].aHbl I<OHCTPYI<llHeii: IIHHHH 

)].JJHTeJJbHOCTb liJpOHTa 6y)].eT OIIpe-

)].eii.IITbCJI ypOBHeM 

rrHqHHa KOToporo 

IIpH 6hlCTPOM 

uaqaJJbHOH HaMarHHqeHHOCTH, OIITHMaiibHa.ll Be

MOlKeT 6b1Tb Haii:)].eHa CJJe.D.YIOillHM o6pa30M. 

nepeMaruHqHBaHHH I 1\H/1\t > 10 8 3/c/ CB.II3b 

HaMarHHqeHHOCTH '{n, H TOKa "i "y)].OBJJeTBOpHTeJJbHO OIIHChlBaeT

C.II ypaBueuaeM Ail, KOTopoe cnpaBe.D.rrHBO .D.JJ.II JJHHHH c pacnpe.IJ.eneu

HhlMH napaMeTpaMH, TaK KaK He yqHTbiBaeT )].HCrrepCHOHHbiX xapaK

TepHCTHK ee CTpyKTyphl: 

dm _ _!2' __ (1- m2 )i, 
-dt- 1 + a 2 

/1/ 

r)].e y = 1,76 ·10 71/3· c - MarueToMexaHaqecxoe OTHoweuae .D.JJ.R 

3IIeKTpOHHOrO CIIHHa /rHpOMarHHTHOe OTHOWeHHe )].JJ.R 3JJeKTpOHa/. 
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Bu.n; WYHKUHH m(t) .n;aeTcJI, uarrpHMep, B ;13~ HHTerpHposauHe 

/1/ B MaKCHMyMe dlyuxuuu m(t) rrpHBO.llBT x cne.n;yJOIUeMy Bblpa

:lKeHHJO ,llJIJI ,llJIBTeJibHOCTB cPPOHTa: 

1+a 2 3 
T , = ----- ------- ' 

IPP· 1 + m0 a y pI Y 
/2/ 

r.n;e P- xoJ«PdluuueuT rrporropu;uouan&uocTH, [p] = Tc/Ao 
B COOTHOWeHBB /2/ BeJIH'IHHa I y Ja.n;aeTCJI reoMeTpH'IeCKBMH 

pa3MepaMH KOJlbll;a jcyMMOH cpe.D;HHX ,llBaMeTpOB rrapanJieJibHO 

BKJIIO\feHHbiX KOJieU B O,llHOH Jl\feHKe MHOrOKaHaJibHOH JIHHBB/, a 

"m O, · MO:lKHO OIIpe,lleJIBTb B3 ypaBHeHBH CTaii;BOHapHbiX BOJIH, KO

TOpble ,llJIJI JIHHHB' nepe,lla'IH C HeJIBHeHHbiMH MarHBTHbiMH CBOHCT

BaMB rrpe.D;CTaBHMbl B 061UeM cnyqae B BH,lle CHCTeMbl: 

12 -I = C dU 1 0---
dt 

/3/ 

U1-U- d<l>2 
2 

- -dt __ _ /4/ 

<1!2= Lo(I2+ 4rrMz/p) /5/ 

r.n;e rpaHH\fHble YCJIOBBJI KaK ,llJIJI JIHHHH C pacrrpe.n;eneHHbiMH, TaK 

H C COCpe,llOTO'IeHHbiMH rrapaMeTpaMH 3aiiHCbiBalOTCJI B BH,lle n I : 

I - I = v c (U - u )I y 0 y 0 y 0 

U-U =v(<IJ-<1!) . y 0 y y 0 
/6/ 

3,n;eCb B /3 + 6/: I , U - TOK, HanpJI:lKeHBe B JIHHHB; Vy - CKOpOCTb 

paciipOCTpaHeHBJI y.n;apHOH BOJIHbl, L0 B CO - BH.llYKTHBHOCTb B eM

KOCTb Jl\feHKH JIBHHB C COCpe,llOTO'IeHHbiMH rrapaMeTpaMB, rrorou

Hble BH.llYKTHBHOCTb B eMKOCTb B JIHHHH C pacrrpe.n;eneHHbiMH napa

MeTpaMB; M z - rrpoeKII;BJI BeKTOpa HaMarHB\feHHOCTH Ha OCb 

paCIIpOCTpaHeHBJI BOJIHbl /OCb Z /;M - MO.llYJib BeKTOpa HaMar

HH'IeHHOCTH; <IJ - IIOrOHHbiH IIOTOK MarHHTHOH HH.llYKUBH; HH,lleKCbl 

"y" H "o" cooTBeTCTBYJOT JHa'leHBJIM senH'IHH Ja dlponToM 

y.n;apHOH BOJIHbl B rrepe.n; HBM; HH,lleKCbl "1" H "2" - 3Ha\feHHJIM 

BeJIB\fBH Ha BXO.D;e B BbiXO,lle JII060ro JJieMeHTapuoro y'laCTKa JIHHHH, 

Bbl,lleJieHHOrO ,llJIJI HHTe.rpHpOBaHBJI /B BCKYCCTBeHHOH JIBHHH -

Ha BXO.D;e H BbiXO,lle Jl'leHKB/ o 

6 

~ 

\ 

Tax xax B cnyqae o.n;uoii JI'Ieilxu /unu Bbl.lleneuuoro .n;nJI uu

TerpupoBaHHJI y'laCTKa JIBHHB/ C DOCTOJIHHOH BpeMeHH T 
0

: 

I2 (t) = I 1 (t - lit 1) l 
/7/ U2(t)=U 1(t-M1), 

r.n;e ~t 1 < 1 jpaBeHCTBO B HCKYCCTBeHHOH JIBHHH/, TO DO,llCTa-- 0 
HOBKa /7/ B /3-5/ .n;aeT CBCTeMy .llBcPdlepeHu;HaJibHbiX ypaBHeHBH 

C 3aiia3.D;b1BalOIUHM apryMeHTOM 181: 

I(t + ~t1) - I(t) = co ~uc:; ~!.12.. I 
U(t + ~t 1) - U(t) = Lo (~.i2._ + ~ ~ 

dt p dt 

Tio.n;cTaBJIJIJI /9/ B/8/ rrocne HCKJIJO\feHHJI U(t), rronyqaeM: 

I(1+~r1)-2I(d+I(r- ~1 )= _<!_2I(r)_ ~Ms d2m(1) 
1 + -- -----

dr2 P dr2 ' 

r.n;e 

1
0

=t/v'L
0

C
0

, ~r1 =M1 /yL 0C 0 , m(r)=m=M 1/Mo 

/8/ 

/9/ 

/10/ 

HuTerpupoBanHe /10/ c yqeTOM uaqan&HbiX ycnoBHH /6/ .n;aeT 

cne.n;yJOIUee Bblpa:lKeuue .llJIJI BpeMenu Ja.n;ep:lKKB r 3 H BMrre.n;auca 

R ~ cTau;Houapuoil y.n;apuoil BOJIHbl: 

1 2 I r 2 = R I - 4rr M s(l- m ) 3 0 ¢ p 0 - 1 + _____ __Q,_ 0 

pi y 
/11/ 

-----
3.n;ecb R¢ =Uy /Iy, p 0 =y'L 0 /C 0 , m 0 =M 0z/M, ly- aMIIJIHTY.lla 

TOKa B y.n;apHOH BOJIHe, He IlpHBO.llJIIUaJI K HaCbiiUeHHIO dleppHTa, 

ell cooTBeTCTByeT HY, uarrpuMep, .llJIJI dleppuTa Mapxu 0,16 B•, 
= 300 3 /HMeeTCJI B BH.llY, 'ITO IIepe,ll Ha\faJIOM BepWBHbl BMIIYJibCa 

ua dlponTe neT uaCbiiUeHnoro yqacTxa, rroBTOpJIIDIUero no dlopMe 

dlponT Bxo.n;uoro rreperra.n;a Toxa, H y.n;apuaJI Bonua JaHHMaeT Bee& 

WPOHT/o 
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Bblpa)l(eHHe I 11/ II03BonJieT orrpe.n.enHTb To 3Ha'ieHHe "m 
0

", rrpH 

KOTOpOM Ha6mo.n.aeTCJI MHHHMYM T '~P · MeTO.D.HKa COCTOHT B cne

.D.YIO~eM: 

K BbiXO.D.Y reHepaTopa IIO.D.KJIIO'iaiOT rrocne.n.oBaTenbHO O.D.HHaKo

Bble 0Tpe3KH HenHHeHHOH nHHHH, yBenH'IHBaJI ee .D.ilHHY H COXpaHJIJI 

IIOCTOJIHHbiM ypoBeHb pa3MarHH'IHBaHHJI. CyMMapHOe BpeMJI 3a

.n.ep)I(KH rrpH 3TOM pacTeT nporropuHoHanbHO .n.nHHe nHHHH. BpeMll 

3a.D.ep)I(KH H3MepJIIOT KaK paCCTOJIHHe Me)I(.D.Y filpOHTaMH BXO.D.HOrO 

H BbiXO.D.HOrO HMIIYilbCOB B ilHHHH /1/. TaK KaK IIOrOHHaJI eMKOCTb He 

3aBHCHT OT HenHHeHHbiX napaMeTpOB, ee MO)I(HO OIIpe.n.enHTb, HaiipH· 

Mep, RLC -MocToM. MeHJIJI rronllpHOCTb pa3MarHH'IHBaiOIUero To

Ka, ycTaHaBnHBaeM B ilHHHH pe)I(HM IlpOCTOH HnH y.n.apHOH BOilHbl. 

,lJ,nJI rrpOCTOH BOilHbl r~l.llp. ~po c. .D.ilJI y.n.apHOH- r3.y,~.= Rqlc. 
Onpe.n.enHB c rroMo~biO ocuunnocKorra r H r .

3 
,
1

• , HaXO.D.HM 
2 :J.Ilp. ' •J/1. 

fly = (Rq/ Po) - H3MeHeHHe HMIIe.D.aHCa ilHHHH IIpH IlpOXO)I(.D.CHHH 

y.n.apHOH BOilHbl, KOTOpoe II03BOnJieT Haii:TH La. uy H Iy. Te

nepb, KOr.D.a TO'IHO H3BeCTHbl BXO.D.HOH H BbiXO.D.HOH HMIIe.D.aHCbl nH

HHH, IIOCTOJIHHaJI BpeMeHH Jl'leHKH C y'leTOM HaCbl~eHHOrO fileppHTa 

H .n.pyrHe rrapaMeTpbl, B pe)I(HMe cornaCOBaHHJI IIpH OTCYTCTBHH 

OTpa)l(eHHH B ilHHHH OIIpe.n.enJieM ly H r 3 .y;\. , KOTOpble COOTBeT

CTBYIOT MHHHMYMY T clJp. IIpH filHKCHpOBaHHOM ypOBHe pa3MarHH'IH" 

BaHHJI .• Ilocne IIO.D.CTaHOBKH BCeX BenH'IHH B /11/ Bbi'IHCnJieM "m 0 '" 

H 3aTeM H3 /2/ HaXO.D.HM .D.ilHTenbHOCTb filpOHTa CTaUHOHapHOH 

y.n.apHOH BOilHbl, MHHHManbHO .D.OCTH)I(HMYIO B ilHHHH. 

HarrpHMep, .n.n11 nHHHH puc. 1 C
0

/£ = 32,5-10-9 (11/M, L
0
;r 

74,5· 10-
9 FH/M, BpeMJI Ja.n.ep)I(KH cTauuoHapHoii: y.n.apHoii: Bon

Hbl nocne 1000 ll'leeK nHHHH r 3 .yJt. = 49,2 ·1 0 - 9 c/ M, p 0 = 

= 1,5 0Ma, Rep= 3,5 0Ma, f1 Y = 5; B
8

= 0,3 T11, a = 0,06 /.D.nJI 

fileppHTa 0,16 B•/, IY = 1300 A. TaKHM o6pa30M, ·•m 
0 

"nonyqa-

eTCJI paBHbiM /·0,954/ H rcpp.MI1H. = 0,09 HC. 3.KCIIepHMeHTanb· 

Hoe H3MepeHHe r cpp.-.111 ocuunnocxonoM TeKTPOHHKC 7904 .n.ano 

3Ha'leHHe r cpp. ~ 0,15-i-0,12 HC ( 1/4 -i-1/3 CM ropH30HTanbHOH pa3· 

BepTKH B .D.Haiia30He 0,5 HC/CM). 

CpaBHHM Tenepb H3MepeHHoe H Bbi'IHcneHHOe 3Ha'leHHJI r ch 
'±'P·MI1H. 

C .D.ilHTenbHOCTbiO filpoHTa CTaUHOHapHOH y.n.apHOH BOilHbl B He· 

KYCCTBeHHOH nHHHH, Jl'leHKB .KOTOpOH HMenH 6bl Te )l(e rrapaMeTpbl 

L 0 u c 0 • 

8 

.H.HTerpupoBaHHe ypaBHeHHJI /1/, npoBe.D.eHHOe B pa6oTe ~~ .n.nJI 

ilHHHH C cocpe.D.OTO'IeHHbiMH napaMeTpaMH MeTO.D.OM ilHHeapH3aUHH 

.D.HCIIepCHOHHbiX xapaKTepHCTHK ee, .n.aeT Bblpa)l(eHHJI BH.D.a: 

sh2(r3/2T1) = (r/4T1)(ro/T1 + _4"~-~~2'-~:_-=_~g)_:_q__) ~ 
l+a2 

2sin(7TT3 /T2 ) = 7TT /T 0 2 

rcpp.M11H. = T1+ T2. 

/12/ 

3.D.eCb 1/T 1 - HHKpeMeHT HapacTaHHJI TOKa B rrepe.n.HeH 'laCTH 

filPO!!!.!L __ J!OilHbl, onpe.n.enJieMbiH IIOCTOJIHHOH BpeMeHH Jl'leHKH r O = 

= yLO CO , a I/T 2 - .D.eKpeMeHT 3aTyXaHHJI HnH 'laCTOTa OCUHn

ilJIUHH 3a ee filpoHTOM, KOTOpble onpe.n.enJIIOTCJI IIOCTOJIHHOH BpeMeHH 

Jl'leHKH c yqeTOM HaCbl~eHHOro fileppHTa V~~-L 0C~-). 
MHHHManbHOe 3Ha'leHHe .D.ilHTenbHOCTH filpoHTa .B HCKYCCTBeHHOH 

nHHHH .n.n11 Bbi'IHcneHHbiX napaMeTpoB L 0 H C 0 , onpe.n.enJieMoe H3 

/12/, cocTaBnlleT .n.n11 fileppHTa 0,16 Bm ~1 3,7 · 10-10 c, a .n.n11 

xoaKcuanbHOH O.D.HOKaHanbHOH nHHHH H3 /2/ n;- 1,2· 10-
11

c. Ta

KHM o6pa30M, B MHOrOKaHailbHOH ilHHHH MO)I(eT 6b1Tb nony'leHa 

.D.nHTeilbHOCTb filpOHTa MeHbWaJI, 'leM B HCKYCCTBeHHOH ilHHHH. 3Ta 

.D.nHTenbHOCTb, 6onbWaJI, O.D.HaKO, 'leM .n.aeT pacqeT /r~p. MI1H. 
0,09 HC/, Bbi3BaHa, C O.D.HOH CTOpOHbl, MeTponorH'IeCKHMH 

IIOrpeWHOCTJIMH /He.D.OCTaTO'IHOH WHpOKOIIOilOCHOCTbiO COe.D.HHH" 

TenbHbiX :meMeHTOB H aarpy3oK -f MaKl:. = 1000 MFt~/, c .n.pyroii: 

CTOpOHbl, BH.D.HMO, He60nbWHM BilHJIHHeM .D.HCIIepCHOHHOCTH CTpyK· 

Typbl MHOrOKaHanbHOH ilHHHH. 

TaKHM o6pa30M, MeTO.D.HKa, H3ilO)I(eHHaJI B 3TOH pa6oTe, MO)I(eT 

6b1Tb OTpa)l(eHa 6noK·cxeMOH /eM. CTp. 10/. 

AHanorH'IHbiH pacqeT .D.ilJI MHOrOKaHailbHOH nHHHH 121, COCTOJI· 

~eii: H3 10 KaHanoB I o6~Hii: TOK 20 KA/, JarronHeHHbiX fileppHTOM 

100HH THnopa3Mepa ,S 30 x,S20 X 5 MM, .n.aeT cne.D.YIO~Be 3Ha'leHBJI 

rrapaMeTpoB: L 0 = 50· 10-9 FH/M, C 0 = 3 · 10-6 (11/M, r 3 .yJ1. = 

= 387 · 10-9 c/M, p 0 = 0,125 0Ma, R cp = 0,396 0Ma, 11 y = 10, 

B
8 

= 0,46 Til, a = 0,08, Iy = 20 KA, Tcpp.MHH.= 0,48 HC. 
3KcnepaMeHTanbHoe accne.n.oBaHBe, npoBe.n.eaaoe B pa6oTe no; 

110 onpe.n.eneHBIO .D.ilHTenbHOCTB filpoHTa B KOaKCBanbHOH nBHHB, 

JarronHeHHoii: rrepMannoeBbiMB TopaMB, noKa3ano, 'ITO B raxoii 
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CxeMa onpeaeneHHH anHrenhHOCTH ~ponra B MHoroKaHanbHofi 

nHHHH 

Pacqer anHTenbHOCTH Pacqer anHTenbHOCTH ¢poHTa 

~pOHTa B K08KCHanblfOH AnH HCKyCCTBeHHOll nHHHH C 

nHHHH ITO ypaBHeHHID -reo reM» *e L0 » C 0, "'TO » 

nepeM8r'HH'IHB8HHH anR K08KCH8nbHOll MHOr'OK8-

HanbHOll DO ypaBHeHHRM nH-

HeapH38UHH AHCDepCHOHHhlX 

XapaKTepHCTHK 

B bmon Bbipa*eHHR ans:~ 

OTHOCHTenbHOll Ha'L!anbHOll 

HaMarHH'IeHHOCTH ''ino 
, 

1'!3 ypaBHeHHH CT8UHOHap-

HbiX BOnH 

l13MepeH»e (»n» pacqer) CpaBHeime c r <PP nnSI KOBK-

rrapaMeTpOB HHHHH 1-- CHanbHOll H HCKYCCTBeHHOll 

LO' Co' Po nHHHH (orrpeneneHHe BnHSIHRR 

llHCKpeTHOCTH MHOr'OKaHanb-

HOH n» im H) 

3KCrrepHMeHT8HbHOe H3Me 

peHHe 
r3. YJJ.· ' r 3. np.' 

ll Y' R¢ 

Bbi'L!HcneHHe 
, 

m 
0

"rrpH PacqeT T<Jlp.nnSI MHoroKa-

cornacoBaHHOM R<p= HanbHOll nHHHH (2) C ~eppH-

= RHarp. TOM lOOHH Ha TOK 20 KA 

R B nHHHH c rrepMannoeBbiM 

aarronHeHHeM. 

3KcrrepHMenranhHaSI rrpoBepK 

MeTOllHKH: H3MepeHHe nnH-

TenbHOCTH ~pOHT8 B nHHHH /l/ 

CHcTeMe MO:lKeT 6h1Tb nony'leHa .nnHTenbHOCTb nepena.na. r tW· "" 
""5 HC. O.nHaxo pac'leT, npose.neHHhlii .nm1 aHanorH'IHOii /2; .necJITH

xaHanbHo:A nHHHH ITO MeTO,llHJCe, H3nO:lKeHHOB BhiWe, .naeT 3Ha'leHHe 

T cpp. MHH. = 6, 7 HC. 3TO Bhi3BaHO, O'leBH,llHO, pa3nH'IHeM B XapaxTepe 

nepeMarHH'IHBaHHJI nepMannoJI H <i>eppHTa, 'ITO He y'IHThiBaeTcJI 

ypaBHeHHeM /1/, XOTOpoe OnHChiBaeT HexorepeHTHOe nepeMarHH

'IHBaHHe .noMeHHoii cTpyxTyphl <i>eppHTa. Pa3nH'IHe, xax BH.llHO, 

HeBenHXO. llpHMeHeHHe :liCe nepMannoeBhiX TOpOB B MHOrOXaHanb

HhiX nHHHJIX, ao-nepa~o~x, cymecTBeHHo ynpomaeT TexHonormo Hx 

H3rOTOBneHHJI, TaX XaX npaXTH'IeCXH BeT orpaHH'IeHHJI Ha THIIO

pa3Mephl nepMannoeBhiX Topos no cpaaHeHmo c <i>eppHTOBhiMH 

XOnbUaMH, a BO-BTOphiX, pa60'IHB nepena.n HH.llYXUHH nB y nep

MannOJI 3Ha'IHTenbHO 6on1.we, 'I eM y <i>eppHTa. MHoroxaHanbHaJI 

CTpyXTypa nHHHH n03BOnHT cymeCTBeHHO CHH3HTb norOHHYID HH

.llYXTHBHOCTb, T. e. yaenH'IHTb CYMMapHhiB TOX nepena.na 6e 3 yae

nH'IeHHJI apeMeHH nepeMarHH'IHBaHHJI nepMannoJI, xoTopoe npH Ma

nhlx 06'beMaX cep,lle'IHHXOB COCTaBnJieT 5 +15 HC /10;a rrpH O,llHO

ICaHanbHOB CTpyxType npH TOM :liCe 3Ha'leHHH nepena.na TOXa co

CTaBHnO 6hl 50 +70 HC, TaX XaX Hapy:lKHhle CnOH cep,lle'IHHICOB npH 

yaenH'IeHHOM 06'beMe TOpOB ,lla:lKe He ,llOCTHrnH 6hl HachlmeHHJI 

3a Taxoe apeMJI. 

B 3axnro'leHHe MO:lKHO cxa3aTb, 'ITO npHae.neHHaJI 3.llecb 

MeTO,llHXa II03BOnJieT onpe.nenHTb ,llnHTenbHOCTb <i>POHTa CTa

UHOHapHOB y.napHOB BOnHhl B MHOrOXaHanbHOB 060CTpJiromeii nH

HHH eme Ha CTa,llHH pac'leTa, 'ITO 06hi'IHO JIBnJieTCJI He06XO,llHMhiM 

,llnJI BhiJICHeHHJI rrpHrO,llHOCTH ee B TOM HnH HHOM <i>H3H'IeCXOM 3X

cnepHMeHTe. Heo6xo.nHMO Tax:lKe OTMeTHTb, 'ITO B .naHHoii pa6oTe 

He npoae.neHa xonH'IeCTBeHHaJI oueHxa BnHJIHHJI pa36pocoa Mar

HHTHhiX napaMeTpOB <i>eppHTOBhiX ICOneu H reoMeTpH'IeCXHX p~3-

MepOB H3rOTOBneHHhiX 3nexTpO,llOB MHOrOXaHanbHOrO 060CTpHTe

nJI Ha npe.nenbHyro .nnHTenbHOCTb <i>poHTa. ,ll;nJI oueHXH 3Toro BnHJI

HHJI He06XO,llHMO 6hlnO 6hl B HCXO,llHhle ypaBHeHHJI /3 +5/ BBeCTH 

npHpameHHJI aenH"lHHaM ilL, LlC , AU , nJ , A<l>(nB) , LlM , 

onpe.nenJieMhle yxa3aHHhiMH BhiWe pa36pocaMH. llocne.nHee Ha

cTonbXO 6hl ycno:lKHHno npoae.neHHhle 3.lleCb pac'leThl, 'ITO nony

'leHHe OXOH'IaTenbHOrO pe3ynbTaTa 6hlnO 6hl BeCbMa 3aTpy,llHH

TenbHhiM. B npaXTH'IeCXOM OTHOWeHHH 3TH pa36pOChl MO:lKHO co

xpaTHTb ,llO MHHHMyMa npHMeHeHHeM, HaiipHMep, <i>eppHTOBhiX xo

neu MapKH BT H HH nepaoii rpynrrhl, r.ne oTxnoHeHHJI reoMeTpH

'IeCXHX H MarHHTHhiX napaMeTpOB no rOCTy He npeBhiWaiDT 2~, 
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B B3rOTOBneHBeM TO'IHO BLIROnHeHHLIX WTaMROB .u;n.ll 3neJCTpO.D;OB 

o60CTpBTen.ll, pa3MeTKa OTBepCTB:ii: B npO'IBX pa3MepOB KOTOpLIX 

MO:lKeT 6wn, npose.u;eua, HanpBMep, 3neKTpOBCKpOBLIM MeTO,IJ;OM, 

xax 3TO c.u;enaHo s uaweM cnyqae. 
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