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1. Hay4eHHe npocTpaHCTBeHHo-speMeHH~X xapaKTepHCTHK nnaaM~, 

o6paaosaHHo~ Hany4eHHeM C02 -naaepa s nonepe4HOM MarHHTHOM no

ne /0, 1+1 ,5/ Tft{noKa3aJlO, 4TO: 
a/ naaepHaA nnaaMa cnOC06Ha npOXOAHTb paCCTORHHR -10 CM 

nepneHAHKYilRPHO MarHHTH~M CHilOB~M IlHHHRM, OAHBKO o6naCTb CTa-

6HI1bHOrO npoxomAeHHR nnaaM~ orpaHH4eHa paccTORHHeM 6 eM; 

6/ s ce4eHHH, nepneHAHKynRpHoM non~, HanpasneHHe npeHMy

~ecTseHHOro paaneTa nnaaM~ o6paayeT c HOpManb~ K nosepxHoCTH 

MHWeHH yron /11+3 °/; 
B/ HHTerpailbHa; AnHTeilbHOCTb HOHHOrO naKeTa Ha paCCTORHHRX 

~6 CM COCTaBnReT He MeHee HeCKOilbKHX MKC H npH HeH3MeHHOM no

ne HMeeT TeHAeH~H~ yMeHbWBTbCR C yBei1H4eHHeM paCCTORHHR OT 

MHWeHH B o6naCTH OT 6 AO 15 CM; 
r/ paaneT He~TpanbHoro KoMnoHeHTa naaepHoH nnaaM~ nepneH

AHKYilRPHO MarHHTHbiM CHilOBbiM IlHHHRM npOHCXOAHT npeHMY!4eCTBeHHO 

no HOPMBilH K nosepxHOCTH MHWeHH. 
Ha OCHOBe 3THX ABHHbiX npH paapa60TKe naaepHOrO HCT04HHK8 

HOHOB B ABHHOH pa6oTe 6bl!l npoBeAeH BH8I1H3 cneKTpa 38PRAHOCTeH 

HOHOB naaepHoH nna3Mbl, o6paaosaHHOH s MarHHTHOM none. HaMe

peHHR HOHHOrO KOMnOHeHTa npOBOAHilHCb Ha CTeHAe HOHHbiX HCT04-

HHKOB na6opaTOPHH RAePHbiX peaK4HH OHRH /onHC8HHe CTeHAB CM. 
e pa6oTe /2/ I. 

2. CxeMa 3KcnepHMeHTanbHoH ycTaHOBKH H3o6pameHa Ha pHc.l. 

3neKTpH4eCK8R CXeMa naaepHoro HCT04HHKa HOHOB H CXeMa BHBnH-

38 HOHHOrO KOMnOHeHTa npHBeAeH~ Ha PHC.2. 8 pa60Te HCnOilb30Ban

CR C02 -naaep, onHcaHHbti71 s pa6o-:re11%.naaepHoe -Hany4eHHe nOABO

AHJlOCb K MHWeHH 4epe3 OKHO /4/ H 3epKano /7/ H JlHH30" /8/ ~o
KYCHPOB8I10Cb HB MHWeHb /9/, YCTBHOBileHHY~ BHYTPH BBKYYMHOH Ka

Mepbl CTeHAB HOHHbiX HCT04HHKOB. nnOTHOCTb MO~HOCTH naaepHOrO 

H3Jly4eHHR, naAa~~erO Ha nosepXHOCTb MHWeHH, COCTBBnRI18 OT 

10 9 AO 4.10 9 BT/cM H sapbHposanacb c noMOI4biD KanH6po

saHHbiX $HilbTPOB. 8 KB4eCTBe MBTepHana MHWeHH 6bi!1H Bbl6paHbl yr

nepOA, 6epHI1I1HH H JlHTHH, nony4eHHe RAeP KOTOPbiX B03MOmHO B yc

IlOBHRX 3KCnepHMeHTa. 8aKyyM 8 CHCTeMe 6b1Il He xyme 10-5 MM pT.CT. 

B peaynbTaTe saaHMOAeHcTBHR c¢oKyCHposaHHOro naaepHoro HanY4e

HHR /6/ c nosepxHOCTb~ MHWeHH /9/ o6paaosblsanacb nnaaMa, KeTo

paR paaneTanacb nepneHAHKYilRPHO MBrHHTHbiM CHilOBbiM JlHHHRM H AO

CTHrana 3MHCCHOHHOH ~eilH B Kopnyce /10/ naaepHoro HCT04HHKa 

HOHOB. 8eJ1H4HHa MarHHTHOrO nOilR H3MeHR!lBCb OT 0,1 AO 0 ,2T. 
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PHc.l. llpHH~nHanbHaH cxeMa 
3KCrrepHMeHTanbHO~ yCTaHOBKH. 
1 - na3ep, 2 - cBeTo~enHTenbHaH 

nnaCTHHa, 3 - ~OT09rreMeHT, 4 -
OKHO B KaMepe, 5 - KaMepa CTeH
ga HCToqHHKOB, 6 - rrasepHhlH rryq, 
7 - sepKano·, 8 - rrHHsa, 9 - MH
meHb, 10 - KOpnyc HCTOqHMKa, 
I I - oCJia6HTeJibHbJe ceTKH, 1 2 -
cenapHpy.ID~aH CeTKa, 13 - BhlCOKO
BOITbTHbW 9ITeKTPOA, 14 - 9KpaHH
pyro~aH ceTKa, 15 - KonneKTOp, 
16 - 6nOK BpeMeHHOH saAePEKH, 
17 - 6nOK BhlCOKOBOITbTHb~ HMnynb
COB, 18 - yCHITHTeiTb. 

PHc.2. 3neKTpHqecKaH CXeMa HCTQq
HHKa HOHOB H CXeMa aHanH3a HOH
HOrO KOMllOHeHTa. 

6eJU14J.1Ha 3MJ.1CCJ.10HHOi:1 w.e111o1 6bt!1a Bb16paHa paeHOti 5 •1 0 MM, 4TO RB-
11ReTCR 611J.13KJ.1M K pa3MepaM 3Mio1CCio10HHOi1 W.e!11o1 06bt4HbiX 1..11o1KJ10TpOH
HbiX HCT04HHKos. PaccTORHHe oT nosepxHOCTI-1 MI-1WeHio1 ,qo 3MHCCIIIOH
HOH W.e!1H COCTaBJ1RJ10 60 MM. ~R OT,QeJ1eHHR HOHHOro KOMnOHeHTa 
OT 3J1eKTPOHHOrO Ha HOHHbli1 lo1CT04HJ..1K no,qasanOCb nOCTO.AHHOe Ha

np.AmeHII!e n0110mi-1TeJ1bHOi1 nonRpHOCTI-1 /50+30016, B TO BpeMR KaK 
ceTKa 1121 s o6nacTH 3MJ..1CCHOHHoH w.enH 6blna aaaeMneHa. AnR pe
rynHposKH nnOTHOCT\11 nna3Mbl lo1 nOBbiWeHH.A 3$¢eKTio1BHOCTio1 Cenapal..ll-11-1 
KOMnOHeHTOB nna3Mbl nepe,q CeTKDW 112/ YCTaHaBJ1HBa!llo1Cb CMeHHble 
MeTaJ1!1t.14eCKt.1e CeTKI-1 1111 C K03$$1-11..11o1eHTOM npo3pa4HOCTH 30%, Ha

XO,QfiUJ.HeCR no,q noTeHLIHaJlOM HCT04HJ..1Ka. YcKopeHIIIe lo10HOB, Bb!XO,Qflll.IJ.1X 
\.13 t.1CT04HHKa, npoJ..13Bo,qvtnocb BbtcoKosonbTHbiM IIIMny!1bcoM I aMnnvt
TYAa - 5 KB, .QilHTenbHOCTb Ha nonyBbiCOTe ""1 00 Hcl, no,qasaeMbiM 

Ha ycKOPR~W.HH 3neKTPDA 1131 OT 6noKa 117/. YcKopR~W.""H 3neKTPDA 
I 131 npe,qcTaB11Rn co6oH nonbiH ceKTOP l.IVII1HHAPa, H3roTosneHHbti1 
lo13 MeT anna. PaaMep IJ.Ie!11o1 YCKOPR~!llero 3J1eKTPO,Qa CO CTOPOHbl J..1C
T04Ht.1Ka Bbt6HpancR 1-13 coo6pameHHi1 nony4eH\IIR Mt.1Ht.1ManbHoi1 pacxo
Aio1MOCTio1 ycKopeHHoro ny4Ka HOHos, a TaKme c y4eToM oco6eHHOCTeH 
3KCTpaKI..IIIIIo1 HOHOB lo13 na3ePHOi1 nna3Mbl t.1 6bl!l paBeH 8x14 MM. ,Q,nR 
npe,QOTBPaW.eHHR npos~-tcaHHR 3!leKTplo14eCKOrO nonR BHYTPb YCKOpR~-
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~ero 3neKTPOAa ycTaHaanHaanacb 3KpaHHPYID~aR MeTannH4ecKaR ceT

Ka /14/. PasMep~ 3neKTPOAa /13/ 6~nH s~6paH~ TaK, ~To6~ epeM~ 

nponeTa YCKOpeHH~X HOHOB BHYTPH 3neKTPOAa 6~no He MeHee 

100 HC. MOMeHT nOAa4H B~COKOBOnbTHOfO HMnyJlbCa Ha YCKOPR~~H~ 

3neKTPOA YCTaHaBJlHBanCR C nOMO~b~ 6nOKa SaAeP~KH /16/ reHepa

TOpa r -5-·15, sanyCK KOTOporo 6~11 CHHXPOHHSOBaH C reHepa~Heiit 

nasepa nocpeACTBOM $oToconpoTHBneHHR /3/. YcKopeHH~e HOH~, 
ABHraRCb no KpyroB~M op6HTaM, AOCTHranH KOJ1J1eKTOpa /15/, KaK 

yKasaHo Ha PHC. 1. CHrHan c KonneKTopa /15/ 4epea ycHnHTenb 

/18/ nocTynan!Ha BXOA oc~Hnnorpa$a C8-2, sanycK KoToporo 6~n 
CHHXPOHH30BBH C HMnynbCOM yCKOpR~~ero HanpR~eHHR. 

3. MccneAOBaHHe HCT04HHKOB HOHOB Ha AaHHOM CTeHAe B03MO~

HO npoBOAHTb no ABYM MeTOAHKaM. 

a/ B nepaoiit MeTOAHKe HcnonbSYeTcR noAa4a nocTORHHOro Ha

npR~eHHR MemAY HCT04HHKOM H yCKOpR~~HM 3J1eKTP0AOM /B 4aCTHO

CTH, AYaHTOM/ C $0KyCHPOBKO~ HOHOB nocne OTKJlOHeHHR B MarHHT

HOM none Ha 180°.npH 3TOM perHCTpa~HR BeAeTCR KOnneKTOPOM, 

KOTOP~~ HMeeT BOSMOmHOCTb nepeMe~aTbCR B nnOCKOCTH $OKyCOB, 

COOTBeTCTBy~eiit 180°-HOMY nOBOPOTy HOHOB B MarHHTHOM none/3/. 

6/ B APYro~ MeTOAHKe Ha ycKOPR~~H~ 3neKTPOA noAaeTcR HM

nynbCHoe HanpR~eHHe, AJ1HTeJ1bHOCTb KOTOporo AOJlmHa 6~Tb MeHbWe 

apeMeHH nponeTa HOHa B YCKOPR~~eM 3J1eKTpOAe, a aHaJ1H3 HOHOB 

paSJ1H4H~X sapRAHOCTe~ npOBOAHTCR no apeMeHH HX npHXOAa Ha pe

rHCTPHPY~~H~ KOJ1J1eKTOp, YCTaHaBn~t~aaeMblall nO paAHYCY op6HT~ KaK 

MOmHO 6nHme K nOilHOMY 060pOTY 4aCTH~bl B MafHHTHOM none /360 °/~4/ 
nocKOJlbKY 8 ABHHO~ pa6oTe H3Y4aJ1CR HOB~iit THn HCT04HHKa, Ha 

XapaKTepHCTYIKH KOTOporo BnHReT fiOJ1bWOe 4HCJ10 napaMeTpOB, TO 

Ha nepaOM 3Tane CJ1eAOBaJ10 nony4HTb HH~OpMa~~~~~ 0 sapRAOBOM cneKT

pe HOHOB Ill HX OTHOCHTeJlbHOM COAepmaHHH B nasepHOH nnasMe sa 

OAHH HMnyJlbC. 3TH C006pameHHR H onpeAeJ1HJ1H B~6op MeTOAHKH, 

B AaHHOM CJ1y4ae OCHOBaHHOall Ha H3MepeHHH nepHOAa apa~eHHR HOHOB 

B MarHHTHOM none, TO eCTb MeTOAHKH C HMnyJlbCHbiM ycKOpeHHeM HO

HOB. 
KaK HSBeCTHO, nepHOA Bpa~eHHR HOHaTzB MarHHTHOM none onpe

AenReTCR cneAY~~HM o6pa3oM: 

/1/ 

rAe m- Macca HOHa, Z- KpaTHOCTb HOHH3a~14H, B - HHAYK~HR Mar

HHTHOrO nOJlFI. 

0CHOBbiBaRcb Ha $opMyne /1/, npH saAaHHHbiX 3Ha4eHHRX m"' B 

no H3MepeHHIO BeJ1H4HHbl T z MQ)!(HO OnpeAeJlHTb KpaTHOCTb HOHH3a~HH 

HOHOB, npHXOAR~HX Ha KOJ1J1eKTOp. 

BBHAY Taro, 4TO a AaHHOM 3KcnepHMeHTe KonneKTOP ycTaHaBJlH

aancR He T04HO Ha 360° /CM. pHC.l/, TO BpeMR nponeTa HOHa OT 
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o6nacT~ ycKopeHHH AO KonneKTopa onpeAenReTCR no ¢opMyne 

/2/ 

fAe k- K03¢¢H~HeHT, nOKa3~BS~HH, KSKy~ 4aCTb OT nonHero o6o
POTa npOXOAHT ,HOH AO nonaASHHR Ha KOnneKTOP (1/2<k < 1). 

npHHHMaR 80 8HHMSHHe, 4TO K03¢4lH~.tHeHTbl k AflR MHOf03a-pH.QH~X 
HOH08 C 3aPRA8MH (Z+l) H Z OTnH4a~TCR cna6o, seJU14HHy 
3SPRAa HOHa MOmHO OnpeAeiiHTb H3 OTHOWeHHR 

r /r· •(Z+l) /Z, z z+l /31 

a BpeMeHHOH HHTep8an MemAY COCe,qHHMH HOHHbiMH nHKSMH ~rzonpe
,qenReTCR cne,qy~~HM o6paaoM: 

/4/ 

AnR paa,qeneHHR 80 8peMeHH HOHOB BCeX 3apR,qHOCTeH ~H 8b16paH
HOM MaTepHane MHWeHH ,qnHTeJlbHOCTb HMnynbCHOfO HanpR*eHHR, no
,qaeaeMoro Ha YCKOPR~~HH 3JleKTPOA T , AOII~Ha fibiTb MeHbWe BeJlH4H
Hbl ,1rz • 

0Kaaanocb, 4TO AflR s~6paHHoro ,qHanaaoHa MarHHTHbiX noneH 
B==/0, 1+0,2/T H TaKHX MaTepHanos MHWeHH, KaK Li , Be , C , 
Am•1TeJ1bHOCTb BbiCOKOBOJlbTHOfO HMnyllbCa .S: 1 00 HC. 

Kam,q~H H3 HOHHbiX KOMnOHeHTOB naaepHoH n1183Mbl HMeeT onpe,qe
JleHHOe apeMR npOXO*AeHHR 4epe3 3MHCCHOHHY~ ~enb /,qJlHTenbHOCTb 
HOHHOfO TOKa HCT04HHKa/, HaXOAR~eeCR B npe,qenax HHTerpallbHOH 
A11HTeJ1bHOCTH HOHHOfO TOKa, KOTOpoe onpe,qenReTCR PRAOM napaMeT
POB. TaKHMH napaMeTpaMH RB11R~TCR eenH4HHa MarHHTHoro nonA, 
paCCTORHHe OT MHWeHH AO 3MHCCHOHHOH ~eJlH, M8TepHaJ1 MHWeHH, 
MO~HOCTb naaepa H T.A. nocKOJlbKy BpeMH YCKOPR~~ero HMnyJlbCa 
MHOfO MeHbWe, 4eM A11HTeJ1bHOCTb HHTerpanbHOfO HOHHOfO TOKa/1/ 
H AJlHTeJlbHOCTb HOHHOfO TOKa Ka*AOH 3aPRAHOCTH, TO Bb16paHHaR 
MeTOAHKa 003BOJ1HJ1a onpeAe11HTb AJ1HTeJ1bHOCTb H BeJ1H4HHY TOKa HO
HOB C pa3nH4HOH KpaTHOCTbiO HOHH3a~.tHH I z(t) nyTeM J.13MeHeHHR 
BpeMeHH 3a,qep*KH no,qa4J.1 BblCOKOBOJlbTHOfO HMnYJ1bC8 H8 YCKOPRJO~J.1H 
aneKTpo,q. 

EcnH speMR 3a,qepmKH paBHO t~ TO HHTerpanbHbla7! HOHHbla7! TOK H3 
HCT04HHKS B ,qaHHbtH MOMeHT BpeMeHH l(t) onpeAeJlReTCR KaK CyM
Ma aMnJlHTYA TOKOB i z(t) HOHOB C pa3IlH4HbiMH Z, npHXOAR~J.1X Ha 
KOnneKTop. HcxoAR J.13 3Toro H npe,qnonaraR, 4TO noTePH npH ,qaH
meHHH K KOnneKTOPY AJlR HOHOB C pa3IlH4HbiMH Z OAHH8K0Bbl, MOmHO 
aanHcaTb cne,qy10~ee paaeHCTBo: 

ZM ZM 
l(t) = ~ I z(t) = f ~ i (t), 

Z=l Z=l z 
/5/ 
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rAe ZM- MaKCHMaJlbHaR KpaTHOCTb HOHH3al-'HH J.10HOB AI1R AaHHoro 

MaTep1-1al1a MHWeHH-, f - K03ij)¢H<1l-'HeHT noTepb. 

3Ha4eHHe K03¢¢Hl-'HeHTa noTepb f MOmHO Ha~TH H3 3KcnepHMeHTa, 

nocKOJlbKY Bel1H4HH~ TOKOB, CTOR~He B neBO~ H npaaoH 4aCTH ypaa

HeHHR /5/, AOnycKa~T 3Kcneplo1MeHTaJlbHoe J.13MepeHHe. 3HaR aenH-

41-1HY f. MO)f{HQ Bbi4HCJ1V1Tb KOilH4eCTBO HOHOB C onpeAeJleHHOH CTe

neHb~ HOHH3a~HH Nz • nony4aeM~X 3a OAHH HMnyilbC naaepa H3 HC

T04HVIKa, cor naCHO Bblpa)f{eHI-1~ 

'2 
f f i (t)dt/Ze, 

't z 
!6! 

rAe [t 1
;t 2

] - epeMR 3MVICCHH HOHOB C aapRAOM (Ze) H3 J.1CT04HHKa. 

4, Ha PVIC. 3 npeACTae.neHa THnH4Ha.A OCL-'HilJlOrpaMMa HOHHblX Clo1r-

HSJ10B C KonneKTopa npH apeMeHI-1 3aAep)f{KH r =2,5 MKC Me)f{AY 

reHepa~HeH naaepHoro H3IlY4eHHR H nOAa4eH B~COKOBOJlbTHOrO Ha

npR)f{eHHR Ha yCKOpR~~HH 3JleKTPOA. KaK BHAHO 1-13 pHc.3, A11J.1Tellb

HOCTb J.10HHbiX TOKOB pa3Hb1X 3aPRAHOCTeH npeBbiWaeT AilV!TellbHOCTb 

YCKOPR~lllero BbiCOKOBOJlbTHOro J.1MnyJ1bCa J.1 yeeJ11-14HBaeTCR C yMeHb

WeHV!eM KpaTHOCTH 3aPRAa J.10Ha. 3TO MQ)f{HQ o6DRCHJ.1Tb, so-nepBbiX, 

yrnosoH paCXOAJ.1MOCTb~ yCKOpeHHOrO HOHHOro ny4Ka,a, BO-BTOpbiX, 

HenpRMoyrOilbHOH ¢opMOH yCKOpR~~ero HMnYJlbca. 

PHc.3. OcQannorpaMMhl HOHHhlX CHr

HanOB Ha KonneKTope. MaTepHan 

MHIIIeHH - C, B = 0,2 T, r 3ap;.= 

= 2,5 MKC. UeHa geneHH~ no ropH~ 

30HTanH- 0,5 MKC/Aen., nO Bep

THKaJIH - I 00 MKA/ lJ,e.II. 

npoeeAeHHble HCCI1eAoBaHio1R noKa3aJ1H, 4TO npl-1 nJlOTHOCTH MQ~

HOCTI-1 naaepHoro H3I1Y4eHJ.1R W= 2·109 BT/cM2 a naaepHoM HCT04HH

Ke o6paay~TcR .ace J.10Hbl snnoTb AO RAep Li 3 + 1o1 Be 4+.npH Hc

nonb3QeaHHH a Ka4ecTBe MaTepHana MJ.1WeHH C H no-npe)f{HeMy np1o1 

·<I>= 2 ·1 0 9 BT I eM 2 o6paayiOTCR HOHbl AO C 5+ • C yeeJlJ.14eHJ.1eM 

nJlOTHOCTH MO~HOCTH W AO 4.1Q 9 BT/CM 2 Ha KOJlJleKTOpe Ha6J110AaJ1-

CR CHrHaJl, COOTBeTCTBy~~H~ RAPaM yr.nepOAa C e+. 8eJ1J.14J.1Ha Mar

HHTHOro nonR, B KOTOPOM npOBOAJ.111CR aHaJ1H3 HOHHOrO KOMnOHeHTa, 

A11R M~~tweHeiil H3 Li H Be cocTaB.nRna 0, 1 T, a np1o1 HCnonbaoaaHHH 

M~WeH~ ~3 C- /0, 1+0, 2/ T. 
Ha plo1c.4a-a noKasaHbl aenH4J.1Hbl TOKa Ha KonneKTope iz AJlA paa

HbiX 3apRAH0CTeH 8 3aBHCJ.1MOCTJ.1 OT r ga,n;. • 3TJ.1 rpa¢14KH 0Tpa)I(810T 

BpeMeHHO~i" xapaKTep TOKOB pa3HbiX 3aPRAHOCTei4 Ha BbiXOAe 1-13 iltC-
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PHc.4. 3aBHCHMOCTb BenHqHHhl 
TOI<OB Ha KOJIJieKTOP • i z OT 

BpeMeHH aa,n;ep)ICKH- r npH 
<I>= 2•109 BT/cM2: a/ MaTe

PHaJI MmiieHH -Li. B == 0, 1 T, 
6/ MaTepHa.n: MHmeHH -Be, 
B= 0,1 T, B I MaTepHaJI MH

c...,.., meHH-C, B=0,2T. 

ToqHHKa. KaK BHAHO ~3 pvrc.4a-s, Havr6onee B~COK03SPRAH~i:1 HOH
Hbll1 KOMnOHeHT naaepHOi:i nna3Mbl HaXOAI-1TCR B rO!lOBHOi:1 4aCTVI nnaa
MeHHOro cryCTKa. 3HepreTvr4eCKHi:1 cneKTp HOHOB no CpaaHeHH~ CO 
CJ1y4aeM paaneTa nna3Mbl npVI OTCyTCTBYB1 MarH\.1THOrO nOJlR /4/ CABH
raeTCR B CTOPOHY MeHbWVIX 3Heprvr~. Heo6XOAVIMO OTMeTHTb, 4TO npvr 
npoBeAeHVIVI 3KcnepvrMeHTa HS611IDASJ1aCb XOPOWaR nOBTOpReMOCTb CVIr
HSJlOB OT OAHOrO naaepHoro VIMnyJlbCS K APYrOMy. norpeWHOCTb V13-
MepeHVIi:1 He npea~wana 20%. BBHAY Taro, 4TO een~4~Ha $ = 
= 4•1 0 g 8T/CM 2 HaXOAHTCfl B6IU13~ nopora o6pa30B8H~fl VIOHOB 06+, 
3Kcnep~MeHTSilbHQe ~3y4eHHe BbiXOAa flAep yrnepOAS OT apeMeHH 
He npoBOA~nocb. KaK B~AHO ~3 aae~CHMocTei1, npJ.IIBeAeHHbiX Ha 
p~c.4a-a, speMfl 3M~CC~VI HOHOB H3 HCT04HHKa /3MHCCVIOHHO~ ~eilH/ 
COCTSBJlAeT He MeHee HeCKOilbi<~X MKC, TOrAa Kal< apeMfl o6-
pa30B8HVIR nna3Mbl, COOTBeTCTBY~~ee BpeMeHH B38HMOAeHCTBHR rH
raHTCI<OrO Jl83epHOrO HMnyilbCa C noaepXHOCTb~ MVIWeHH, COCTaBJlR
eT ~100 He. TaKoe 3H84HTeilbHOe yaeJlH4eHHe AilHTenbHOCTH caR3aHo 
C npOXO>KAeHHeM nna3Mbl OT MVIWeHVI K 3MVICCVIOHHOali ~eJlYI 4epe3 Mar
HHTHOe none. 3aBHCVIMOCTb AIH1TeJlbHOCTeali VIOHHbfX I<OMnOHeHT OT Be
J1V14V1Hbl nOJlR Yl paCCTORHVIR Me}I{AY MVIWeHbfO VI 3MVICCV10HHOi1 ~eJlbfO 
npeACT88JlfleT CaMOCTORTellbH~ali VIHTepec VI 6yAeT VI3Y4STbCR Aanee. 

nnR nony4eHHfl a6COJlfOTHOali BeJlH4HH~ TOKOB OTAellbH~X 38PRAHO
CTeali Ha BbiXOAe H3 HCT04HHKa /HaMepeHHR K03$$Hl-'HeHTa noTepb f I 
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PHc.S. MaTePHaJI MHmeHH -C. B = 

= 0,2 T. Ueaa geneHHH no ropH

aoHTanH- 2,5 MKC/~err., no Bep-

Tm<arm - 4 A/gen. to" 

PHc.6. KOJIHqeCTBO HOHOB pa3HblX 

3apXAHOCTeH Ha Bb~oge H3 HC

TOqHHKa sa OAHH HMITyJibC Jiasepa 

I <I>= 2·10 9 BT/cM 2/. 

to" 

+ YfAEPU 
• &EPIIUtuf 
o JMTMII 

+t +Z +3 H +f +6 
Japd«mt. ltGHtltl 

npOBO,q~JlOCb cpaaHeHV!e Be11H4J.1H HHTerpaJlbHbiX YIOHHbiX TOKOB 1 (t). 

nony4aeMbiX Ha BbiXOAe 1113 VICT04HV1Ka, C peaynpTaTOM CYMMV!posaHHR 

aMnJlHTYA TOKOB, nOCTyna~~VIX Ha KOJ1JleKTOp. B Ka4eCTBe npHMepa 

Ha p111c.S npe,qcrasneHa OC4HnnorpaMMa VIHTerpanbHoro VIOHHoro roKa, 

nony4aeMoro H3 VICT04HV1Ka. 3anycK paaseprKH OC4Hnnorpa$a/pHc.5/ 

6bl11 CHHXpOHH30BaH C reHepa4111eH naaepHOrO H311Y4eHHR. Cpas~ 

eM 3KcnepVIMeHra1lbHO onpeAenReMbiX aaslo1CHMOCTea71 I(t) H ¥-'i (t) 
Z=l- z 

,qnR paanH4HbiX MHWeHe~ 6bt11o HaHAeHo, 4TO K03$¢HLV-1eHT noTepb f, 

,6000, 4TO 6onee 4eM Ha nopRAOK senH4HH~ npee~waeT noTepH np1o1 

I-1CnbtTaHHio1 o6bi4HblX AYrOBbiX HCT04Hio1KOB Ha CTeHAe. TaKHe 3HS4H

TeJ1bHbte noTepH 06DACHRIOTCR 8 OCHOBHOM Ae'1CTBV!€M o6DeMHOrO aa

PRAS, TSK KSK n110THQCTb HQHHOrO TOKS V!3 J1S3€PHOrO V!CT04HV!Ka 

cocTasn~eT -10 A/cM2 /nnoTHOCTb I-10HHoro TOKa V!3 AYrosoro HC

T04HHKa -1 A/cM 2/, 1o1 HeonTio1MaJ1bHo'1 reoMeTpV!e'1 HOHH0'1 onTV!KH. 

Ha p1o1c.6 npHBeAeHbl peaynbTaTbt pac4eTa no ct>opMyne /6/ a6co-

1110THOro KOJ1H4eCTBa lo10H08 C pa3J11o14Hb1Mio1 KpaTHOCT~MH lo10HH3a~HVI, 

nony4aeMbiX 3a OAV!H HMnyJ1bC naaepa, Ha BbiXOA€ H3 HCT04HHKa A11.R 

pa3J1H4Hbtx MI-1WeHeH. KaK B~t~AHO, c yaenH4eH~t~eM Z KOJ11-14eCTso 1-10-

HOB MQHOTOHHO YM€HbWaeTCR. K011V!4€CTBO ltiOHOB c 6+ .nony4aeMbiX 

aa OAIIIH HMnYJlbC J1a3epa, COCTaBJl~eT He MeHee 4eM 10 10 4aCTH~. 
CneAyeT noA4epKHYTb, 4TO 3TH K011H4€CTaa V!OHos H3 I-1CT04HHKa 

n011Y4€Hbl npH pa3Mepax 3Mio1CCHOHHOi:1 li\€11H 5x1 Q MM 1o1 HSJ1H4HH OCJ1a6-

11.RIOU\Io1X MeTannlo14eCK~t~x ceTOK /eM. p1o1c.l 1o1 l/, KOTOPble YMeHbWSIOT 
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KOJ1144eCTBO 140HOB 143 14CT04HI4Ka npi46J114314TeJ1bHO B /3+4/ paaa .AJl.A 
M14WeHI4 143 C 14 npi461114314TenbHO Ha nop.AAOK AJ1R M14WeHeH 143 Li14 Be. 

5. B~6paHHa.A MeTOA14Ka no3BOJ114na nposeCTI4 $143144eCKI4e 14ccne
AOBaHI4R 140HHOH 3MI4CCI414 naaepHoH nna3Mbl a MarHI4THOM none, no
CKOJlbKY TO me CaMoe MarH14THOe nolle, B KOTOpOM o6paayeTC.A na
aepHa.A OJ163Ma, 14COOJ1b3YeTC.A H AflR 143Y4eHI4.A xapaKTepi4CTHK 140H
HOrO cneKTpa. 

8 pa5ore Bneps~e nony4eH~ ASHH~e no 36PRAHOCTH, KOJ1H4eCTBy, 
BpeMeHH~M xapaKTepHCTHK6M 140HHOrO KOMOOHeHTa J1a3epHOi1 OJ163M~, 
o6paay~~ei1C.A B MarHHTHOM none H ABHmy~eHc.A nepneHAHKYJl.APHO 
MarHHTHbiM cl4.nosbiM 11HHI4.AM, CpaaHeHHe peaynbTaros A6HHOH pa6oTbl 
C pe3YI1bT6T6MI4, OOJ1Y4eHHbiMJ.1 npH 06pa30B6H14J.1 OI163Mbl B OTCYTCT
BHe MarHI4THOro OOil.A/5/,n03BOI1ReT CAe.flaTb npi4H4J.10146JlbHbli1 BbiBOA 
o TOM, 4TO a MarH14THbiX non.Ax eeni4414HOH -0,1 T AeHcrsl4e Mar
HI4THOro OOJl.A Ha np04eCCbl J.10H14364HJ.1 14 peKOM614Ha4HH no KpaHHeH 
Mepe He yMeHbW8eT BeJ114414Hbl 3ap.AA8 140HOB 14 HX KOilH~eCTSa, np14 
cpaBHHTeJlbHO HH3KOH OJ10THOCTI4 MO~HOCT14 Jl83epHOro 143IlY4eH14R 
o6pa3yiOTC.A OOJlHOCTbiO HOHH3088HHble 6T0Mbl Li , Be H C, KOTOpble 
TPYAHO nony4HTb a o6bi4HbiX AYrOBbiX 14CT04H14Kax. 

YCT6HOBJ1eHO TSK>Ke, 4TO AJ114TeJ1bHOCTb HOHHbiX KOMnOHeHTOB Jl6-
3epHOH nna3Mbl npl4 npoxomAeHHI4 B M8rHHTHbiX OOJl.AX p8CCTO.AH14H 8 
HecKOJlbKO caHTI4Merpoa /6 CM/ AOCT14raer seni44HHbl HecKOJlbKHX 
MKC, 4TO .ABJl.AeTCR ~pe3Bb146JiiHO aamHbiM C T04KH 3peHHR HCOOJ1b30-
B6HH.A BbiCOK03ap.AAHOrO 140HHOro KOMOOHeHTa AJl.A YCKOpeHHR. 

aaHHble nO KOJ1H4eCTBy 140HOB, 143BJleKaeMbiX 143 VICT04HHK6 36 
OAHH 14Mnynbc naaepa /eM. pl4c.6/, nony4eHbl npH ocna6neHHH nnor
HOCTI4 OJ163Mbl .MeT6J1JlH4eCKH~TKaMH B 06J16CTH 3MI4CCI40HHOH ~eJlH 
npi4611H3&.1TeJ1bHO 8 10 paa, 04eBHAHO, 4TO 6e3 OCJla6JleHH.A B03MO>K
HO nOBbiCHTb BbtXOA YfOHOB aa OAHH HMOYJlbC Jlaaepa nplo16J1H3HTeJlbHO 
Ha OOPRAOK. He06XOAHMO y4eCTb, 4TO TOrAa nJlOTHOCTb IIIHTerpanb
HOro HOHHOrO TOK8 143 14CT04HHK6 COCTaSHT -100 A/cM 2 H 14COOJ1b-
30BaHI4e HOHHOrO KOMOOHeHT6 C TaKOH OJlOTHOCTbiO Ha BbiXOAe 143 
HCT04HHKa rpe6yeT COe4H6J1bHbiX HCCJleAOBaHHH. 

aanbHei1wee Hanpas.neHHe HCCJleAOB6HHH H6 CTeHAe HOHHbiX HCT04-
HHKOB nRP OHRH CBR36HO c AeTaJlbHOH npi4B.A3KOH HCT04HHKa K 4HKJ1Q
TpoHy no BCeM He06XOA14MbiM napaMeTpaM, a TSK>Ke C HaXO>KAeHHeM 
onrHMSJlbHbiX ycnosHH era pa6orbl s MarHHTH~X nonRx B-1 T. 

ABTOPbl Bblpall(aiOT rny60KYIO 6narOAaPHOCTb r.H.<I>neposy H IO.U.Ora
HeC.AHY 36 14HTepec K pa6oTe H none3Hble AHCKYCCHH. 

AsTOPbl 6naroAaPRT 6.B.KyTHepa, IO.n.TpeTbRKOBa" c.n.6oroMo
JlOBa aa y4acr11e B o6cy>KAeHHH peaynbTaros, a raK>Ke H.A.Wenaesa 
aa noneaHoe o6cy>KAeHHe npHH4Hna MeToAa aHanl4aa. Hbl 6naro-
AaPHbl A.r .nHilbKOBy, I H.C.HsaHosy( ,A.A.EponKHHY 3a noMOIJlb s 
noArOTOBKe 3KCnepi4MeHTa, 
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