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Pa6oTa BUilOJIHeHa B ~HCTHTyTe aTOMHOH 
aHeprHH HM. ~.B.KypqaTOBa 
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B HaCTOHl!len pa6oTe paCCMOTpeHu Bonpocu no.nyqeHHH HMnyJibCHUX 
MarHHTHUX noJiett BUCOKOtt Hallpall:eHHOCTR .ltJIH on&TOB no H3MepeHHD 
It03qlipHW,:eHTa acwnteTpHH n03HTpOHOB /'-+-_ e+ -pacnMa H uarHHTHID! 
MOM6HTOB rHnepoHOB. lJIH 3THX 3KCnepHMeHTOB Heo6XO.ltHMO HM6Tb Ka
TYWKH HMDYJibCHoro uarHHTHoro noJIH C pa6oqHM o6~eMOM OKOJIO 600cu3 , 
cnoco6Hue pa6oTaTb c MarHHTHWH noJIHMH HanpaEeHHOCTbD .ltO 200 xrc. 
3KcnepHMeHTaJibHUe HCCJie.JtOBaHHfl H pacqeTu, BUnOJIHeHHUe no 3TOll 
Teue, npe.1tCTaBJiflDT co,11;ep:a:a.HHe .1taHHOU .ltHCCepTaUHH. 

3KcnepHM6HTU no H3MepeHHD It03iplpHUH6HTa acHMMeTpHH no3HTpo
HOB /"-♦- e+ -pacnMa npoBe.1teHN Ha CHHXPOUHKJIOTpoHe 11a6opaTopHH 
a,11;epHUX npo611eu OIDIH. OIIHTU no H3MepeHHD uarHHTHUX UOMeHTOB rH
nepoHOB DJiaHHpyeTCH npoBeCTH Ha YCKOpHTeJie HT:». 

IlepBM rJiaBa lffCCepTanHH noCBHl!leHa 063opy MeTO.ltOB no11yqeHHH 
CHJlbH!lX MarHHTHIDC no11en H HX npHMeHeHHH B ipH3HqeCKHX HCC116.JtOBa
HHHX. PaCCMOTpeHU pa3JIHqaue ItOHCTpyKW,:H 6e3ll:8JI83HUX uarHHTOB, 
KOTOpue no cnoco6y no.nyqeHM B HHX uarHHTHUX noJiell pa3,11;8JI8HU Ha 
TPH rpynnu: 

I) YCTaHOBKH HMfiYJlbCHUX MarHHTHUX no11en, 
2) MOl!IHUe COJI8HOH.1tU nocTOHHHOro Toxa, 
3) MarHHTU CO CBepxnpOBO,lJ;fll!IHlffl 06MOTit8.W'I •. , 

Ha.H6011ee no,11;po6HO o6cyll:,Jt8HU HMnyJibCHUe ycTaHOBKH,KOTOpUe no3BO
JIHD~ co3,11;aBaTb npeieJibHO ·0011bmHe uarHHTHue no11a. B Ta611Htie I 
DpHB8.1t8HU MeTO.ltll noxyqeHHil HMfiYJlbCHJDC'no.riell Ha 3THX ycTaHOBKax, 
HX pa6o~HU 06'LeM H . .ltOCTHrHyTUe BeJIHqHHll aimJIHTY.lt H .Jt11HT811bHOCT8it 
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uarnnTBoro noxa. 
B 3Ton ze rJiaBe cxexaH oc5aop no pacqeTau xaTymex m,:nym,cHo

ro uarHRTHOro noxa, H3 ltOTOporo BHJtHO, qTo BUllOJIHeHHUe pacqeTU 
He oc5~aDT JtOCTaToqHon CTporoCTLD H noJIHOTon. 

Tac5JIHita I 

ii MeTOJtU noxyqeHHH HUllYJILCH!lX Bexzqzua J{JIHT8JIL- Pac5oqz!.1 
n/n uarHHTHHX llOJieR uarHHTHO- HOCTL mt- Oc5'l',8M, 

ro noJIH, nY.JILCa, CM3 
H xrc T72 wtcex 

I. KaTJlllltH npOBOJIOqHoro H JI8HTOq-
aory:Jzna (rexHHxa rr.n.KanH-
qu) . . .500 3000 0,005 

2. Paapa,1t1ta c5arapeH xoHJteHcaropoB 
Ha xaTymxy 6HTTepoBCltOro TH-

[2] . 750 · I20 O,I na 

3. MarH~THUe ltOHit8HTpaTopu [3] 280 I500 IO 

·4. lfollOJIL30BaHHe HHepqHH uaTe-
pnaxa [4] xaTymxH I600 20 

5. MeTOJt KJUYJIHTHBHoro B3pUBa(5]- I4300 3,5 

rxaBa rr npCBH~eHa OnHCaHHD·KaTymelt HMnyJILCBoro warHHTHoro 
noxa, KOT0pll8 6UJIH paapac5orauu JtJIH npOB8Jt8HHR onUTOB Ha ycxopH
T8JIHX qacTHit BHCOKHX 3Heprzn. YCJIOBHH npOB8Jt8HHS:I cpli3HQ8CKHX ~lt
cnepIDJ:CHTOB HaitJiaxHBaDT onpe,1texennue Tpec5o:saHHH Ha ltOHCTPJXItHD 
n napauexpu xaTymex: 

I) pac5oqzH oc5T,eM xarymxH .1tox:eu c5UTL.He ueuee o,6xzrpa, 
2) uanpueunocn uarHHTHoro noJIJI_B pac5oqeu 06MJ.1e.xaryme1t . . . 

JtOmma COCTaBJIJITL !50 + 200 xro,. 
3) JtJIHT8JILHOCTL. liDIIIYJILCa warm-tTHoro. llOJIJI JtOJmHa c5urL JtOCTa-

ToqHo 60JILmon (He ueaee H8CltOJILltHX MHJIJIHC8ltyHJt), . 
4) ltaTymltH 06H3aHH Hll8TL JtOC~aTOqHO c5oJI:r.mol cpox CJIYZl1H 

C Teu, QT069 oc5ecneqHTL B03MOXHOCTL npOB8J{8HJIJI ~3HUCUX'BCC}le

JtOBaBHR C OJtHOI HD ltBYJIH 1taTymlt8.IOI. 
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KCXOJtH H3 3THX ycJIOBHU,6UJIH CltOHCTpyHpOBaHU H H3rOTOBJI8HU ltaTym
KH Ha c5epHJIJIHeBol 6poaau, ocHOBHUe napru,:eTpH 1t0Topux npzne.1teHu 
B Tac5JIHit8 2. Kaxymxa I HCllOJIL30BaJiaCL B 3KCnepHMeHTax no H3Me

peHHf lt03qq>HI{H8HTa aCHMll8TpHH noaHTpOHOB ;Tt + _ _,)J-+ - e + -pacna-
Jta 61. 3xcnxyaxanza JtBYX xaxymex .1taHuoro xnria noxaaaJia,qro 
OHH BUJtepimBaDT OltOJIO 40000 BltJil)tl8HHI noxa HanpueHHOCTLD I50xrc 
npH qacxoxe ItHICJIOB BKJIDqeHHH noxa 5 • I2 cex. Kaxymxa ll npomxa 
ycnemHO HCmITaHHH npH uarHHTHUX noxax HanpaxeHHOCTLD 200 xrc H 
aaTeM Jt~HTeJILHOe BpeMH 3ltCnJiyaTHpOBa.JiaCL C uarHHTHW noxeu. 
I50 xrc L 7 J • 

Ta6JIH1ta 2 

Ka- BHITpeH- Buem- I) 2) Tox- ,qHCJIO HHJtYK- JlJIHT 8 JII: H 
Tym- HH HHli 

A ¢ ll!HHa BHTltOB THB- HOCTL 
KH JtH&l8Tp t JtHa- BHT-. HOCTL, llOJIJI t 

MeTp, xa, 
MM .MM MM MM IOI MKreH- MC8lt xrc 

pH 

I 80 IBO - - 3 37,5 5I,O IO I50 
rr 88 200 - - 5 I9,5 17,5 2,3 200 
m 80 200 - - 5 20 IB,3 6,25 230 

IY 80 200 40 30 4 2xI8 28,6 9,I5 I60 

I) /1 - aaaop M8XJtY CeltI{HHMH 
2) ¢ - JtH&leTp OTB8p0THH Jt.llH BBOJta nyqKa qaCTHn. 

Kaxymxa fil npe~Ha.3HaqeHa Jt.lIH OllUTOB no H3MepeHHD MarHHTHUX 
MOM:8HTOB rHnepoHOB C noJIJIMH HanpaxeHHOCTLD He MeHee 200 xrc. 
HCllUTaHHH noxaaaJIH, qTo ll0Jt06Hue ItaTymltH.MOryT Ha,Jt8%HO pa6oTaTL 
c uarHHTHUMH noxaMH HanpaxeHHOCTLD 200 • 230 xrc npH qaCTOTe no
BTOpHeMOCTH ItmtJIOB BltJID~eHHH noxa OKOJIO 15 cex. 

lByxceKitHOHHM xaxymxa IY, zaroTOBJieHHM ~xa onuroB no ~H-
3Hlte TBepxoro Te.na, npomxa HCllUTaHHH IIpH Hanpa:EeHHOCTH noJIH B 
qeHTpe 1taTym1tH !60 xrc (IBO xrc B. 1teHTpe xazxon ce1t1tHH). B xa
qecTBe MaTepzaxa 11:axymxH c5uJia BUc5paHa 6epHJIJ1HeBaa c5pom~a uapxH 
BpB2, 06Jia.1taDll!8JI BUCOKlllrl npe,1teJIOM M8XaHHqecxon npoqaoCTH H 60JIL
mHM conpoTHBJI8HHeM ycTaJIOCTH. OxJiax,JteHHe KaTymelt npOH3BOJtHJIOCL 
B0.1ton, npoxexaD~en no MeJtHUM Tpy61ta.M, HanaaHHm.r no BHelllHeMY JtH-

5 



aueTpy BH.TltOB ItaTy!DltH. Melltl!HTK0BOil: H30JISnHel B ItaTymxax CJiyXHJI 
JIHCTOBOI reT8HaltC TOJIDtlilHOtt 0,5 WI. 3KCilepHL18HTl1 C lt8.TY1Illt8.LIH IJO
Ka3aJIH,.qTO llpH BH6paHHOtt CHCT8M8 ·oXJI8.X)t8HHSl M8XBHTKOBH8 reTe-

• • l 

HaltCOBUe npo1tJianm uoryT npHM8HSTI,CS npH uarHHTHHX IlOJIHX Hanpa-
lt8HHOCT~I) 150 Krc c qacTOTOtt nmtJIOB BltJil)qeHHS norut 5 + 12 Celt H 
npH H = 200 xrc c qaCTOTOtt nHKJIOB BltJI1>qeHHSl IlOJIS OltOJIO 15 cex. 
B pa6oTe no.n;poduo 06cyx.n;a1>TCS .neTaJIH Iii ltOHC Tpyxn1rn. 1taTyme1t HM~ 
nyJILCHoro uarHHTHoro IlOJIS H pe3yJILTaTH HX HCill1TaHHH •. 

IIpocTpaHCTBeHHoe pacnpe.neJieiiHe uarHHTHoro noM B pa6oqeu 
o6~eue ItaTy!DltH CHHMaJIOCI, npH ee nHTaHHH OT 3BYltOBoro reHepaTopa 
C IlOMOIIILD MHOrOBHTKOBOtt npoOHott ItaTymKH. 31tcnepHM8HTl1 no1ta3am1, 
qTo B npe,IteJiax .omHOOlt 1rn:u:epeHHI pacnpe.neJieHHll uarHHTHOro .noJIS B 
pa0oqe~.o6~e:u:e He ·saBHC!lT OT traCTOTU IlHTa.HlilS HUllYJILCHOtt KaTymitlil 
B npe.nexax OT 5o·rn .no 500 rn H COBil8.lt8IOT c pacnpe.n;eJieH:run.m,cHH
TIDlH npH HMllYJILCHOM ee nHTaHHH. B paOoTe 06cyx,n.a1>Tca B03:U:oxuue 
norpemHOCTH, ltOTOpue uoryT B03HH1tHYTL npH H3MepeHHH pacnpe,IteJie-

,HHtt MarHHTHoro.norut C llOMOllll>ll npo6HllX xaTymelt. M3MepeHHe 8.LlllJIHTY
.lt11 H ~opuu HMilYJILCa uarHHTHOro llOJill B 1taTym1tax npOH3BO,ltHJIOCI, C 
llOMOIIILI> Toqao H3rOTOBJI8HHOtt npo6Hott ItaTy!DltH, CHrHaJI C K.OTOpott 
trepe3 HHTerpHpYDIIIYD RC -nenoqxy no.naBaJica Ha ocnHJIJiorpaqi H qio;o
rpaq,HpoBaJicH. B paOoTe npHBO.ItUTCSI ll8TO,lt npH0JIHllt8HHott oneHitH onu
MaJILHOCT!il BUOpaHHUX H3 yCJIOBMtt q>H3Htrec1toro sxcnepnueHTa MHHHM8.JII,
HHX pasuepoB xaTymitH. 

B Itall8CTB8 HCTOqHHltOB llHTaHI1lt 1taTyme1t HCllOJIL30BaJililCL ycTa
HOBltH c OaTape.en ltOH,11;8HCaTopoB (8,9]. 

nna H3rOTOBJI8HHll rieJILHOTOqeHHHX ltaTymeK m,:nyJILCHOro uarHHT
Horo. llOJ¥1: ,ltHB.YeTpOM 200 llll OUJia C03.ltaHa. BaltYYJlHall netJL, ltO~op~ 
Il03BOJ!SIJia IJ8l)81JJIS.BJISITL 80-mtJIJIHLleTpOBUe·npyTKH npouumiieHHOro·Jis
roTOB.iteHIUI B OTJIHBKH ,ll;HaMeTpou 210 104. B HaCTOSllll88 Bpe:wi 1rnro
TOBJieHa. 60Jiee coBepmeHHasI BaKyyMHrui: neqi, YOIIIHOCTLD 60 ItBT H c pa-
6ot1iu.t o6~eMoii 01t.ono I25 JIHTpoB. 3Ta neq1, nosnoJililT riepennaBJISITL 
OTJIHBKH ,11;naue±poM .ltO 400 JOI. 

. rxaila fil llOCBll1118Ha BOllpOCaM paCtJ8TOB ItaTymelt HMllYJILCHOrO 
I . ' , 

uarHRTHoro norut. Rs pemeHHH ypaBHeHHtt MaltcileJIM OunH aan.neau pac-
np~.iteJieHHH liarliHTHoro riona H IIJIOTHOCTH Toxa B neHTpaJILHIDC BHTKax 
1taTym1tH. IlpH reHepaitHH Ha ee BHyTpeHHett IlOBepXHOCTH ztait rapMOHH
tJ8CKOro H: ffo 'i...n wt - 00 < -t <.+ C10 , Talt H HMllYJILCHOro uarmn:Horo 
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llOJIS H = I-lo stn (,l)t 0 ~ t ~ f: IO MC elt • Pe3y Jll,Ta TU Bl1tJHC JieHHtt 
11MITYJILCHUX 3a,11;aq o006111euu Ha CJiyqa~ reHepanHH Ha BHYTP8HHel no-

·. BepXHOCTH ItaTymxH HMnyJILCa uarHHTHOro norut .npOHSBOJll,HOff qiopuu. 
H3 cpaBH8HHll pesyJILTaTOB pemeHHI IDlllYJILCHHX Sa,ll;alJ.H rapMOHHqec
KHX CJie.n;yeT, qTo .ltJill npH0JIHllt8HHOI ltOJIHqeCTBeHHOR oneHKH BeJIHtJHH 
uar.HHTHoro.noJIH H TOXOB, BOSHHitallll!HX B TeJie ItaTymKH nplil ee HM

nyJILCHOM llHTaHHH, MOEIO BOCllOJII,SOBaTLCSl pemeHHSIMH rapMOHHqecKHX 
3a,11;at1. 

IlOJIYqeHHe aHaJIHTHqecKoro Blip8lt8HHH ,ll;JIH.HanpaxeHHOCTHMar
HHTHOro nona H C -z, 't, t) BHYTPH npoHSBOJILHoro BRTxa KaTy!DltH HBJiiieT
CH- oqeHL CJIOXHOI sa.n;aqeff. Ilo3TOyY pacnpe,11;eJieHHH »arHHTHOrO.DOJill 
BHYTPH TeJia ItaTy!DltR <5UJIH DOJIYtJ8HU HS He_nocpe,ll;CTBeHHUX HSMepeHHU 
Hanpg:zeHHOCTH uarHKTHoro llOJill M8l!t.ltY BMTltallH ItaTylllKH,Ha KOTopyD 
no,11;aBaJIOCI, CHHyCOM.ltaJILHOe HanpneHHe c qaCTOTOI 50 rn. H311epeH
HU8 pacnpe.nexeHHll MarHHTHoro IlOJill ,ll;JIJI neHTpaJibHUX BHTltOB C 60JII,
mon CT8Il0HI,I) TOtJHOCTH COBllaXal>T C pacqeTHUMK. B pa<50Te IlOKasaHO, 
K8Jt Hcnoni,sya s1tcnepnueHTan1,HHe pacnpexeJieHHH noxen,_nozj,treHHue 
npH DHTaHHH xaTymKK rapuoHHqecltHM TOltOM, H HCllOJll>SYH pemeHHe .· 
mmyJILCHHX sa,1taq ,ll;JIS 6ec1toHeqHo ,ll;JIHHHOU KaTymxH, MOlltHO onpe,11;e-
JllilTI, SHatJeHHS uarIDITHUX DOJiett H ( i!, 't., -t") I! TOltOB J ( i!, 't, i ) · B 
npoHSBOJILHOI :roqKe Tena xaTymxK npH ee ID!fiYJII,CHOU ID1TaHHH.Hatt
,11;8HHHe sHatreHKH H (l, 'l.,.i) H j (z, >r., i) nosBo.na1>T BUtJHCJIHTl> ycH
JIHH, ,11;ettCTBYDlltH8 Ha Me:ZBHTKOBYD HSOJillitHD, B HJlIIYJloCHOM pe:nme 
pa00T1l KaTymXH. B uoueHT MaKCmiyMa :mrHHTHoro llOJIJl ( t =T/4) B 
Ita.Tymxe npH H = I50 Krc HaHOOJII,maH B8JlHtJHHa aKCHaJILHOro 11anpa
:zemrn, BOSHmtaDmaH y BHyTpeHHel nonepXHOCTH KaTymKK, B Jl8lEBHT

ltOBUX npoxnanax COCTaBJilleT OKOJIO 1000 xr/cu.2-. 
Pacnpe.n;eneHKe TeunepaTypu B :rene xaTyDlltH (HarpeBaHHe sa 

Bpeua .n;eUCTBHll HMITyJILCa norut Iii oxnax,11;eHHe nocxe npOXOJt,Jt8HHS HM

nyJILCa noJIS) Ouno Hatt,11;eao K3 Heoxuopo,11;Horo ypaBHeHKH Tenxonpo
BO.ltHOCTH npH sa.n;aHHOU llJIOTHOCTH Toxa.' Rs pactreTOB npH H=I50 xrc 
K llaCTOTe IlOBTOplleUOCTH ItHKJIOB BltJil)qeHHH nona 5 Celt CJle)U'eT, 

.lITO TeMnepa:rypa Ha BHyTpeHHett IlOBepXHOCTB ItaTYl!IKH nocne O,ltHOro 
ItHKJia DOBHIIIaeTCSl noqTK Ha roo0c, a 3a 6ecicoHetrHoe trHCJIO nHKJIOB 
HenocpeXCTB8HHO IlOCJie npOXOX,lt8HHJl OtJepe,ItHoro HMtiyJILCa IlOJIH·,11;0-
CTHraeT OltOJlO 250oC. :Rs pactreTOB Taltll:8 CJie.i(yeT, ~TO .ltJill np:z6JIH
ll:8HHOtt (TOtJHOCTI,"' 2D:') 1t0JmqeCTB8HHOI oneHKH B8JIHtrHHY TeilJIOBU• 
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;n;exeHHII B Texe xaTymxH, xor;n;a BO BHYTpeuueR ee nonocTH reHepH
pyeTclI O;D;HHOqHHff HllnyXbC uarHHTHoro noxa, MOXJIO KCil0Xb30BaTb BU
paxeHHII ~M IlXOTHOCTK TOKa H3 pemeHHH rapMOHHq8CXHX 3~aq. 

no H3B8CTHW( pacnpe;n;eneHHHM MarHHTHoro IlOXII K IlXOTHOCTH TO
xa 6WIH BilqKCX8HH MeXaHHqecxHe uanpaxeHHII, B03HHKaDJ!tH8 no;n; ;n;elcT
BHe~ CKX MarHHTHOro ;n;aBX8HWI, B neHTpaBbHHX BHTKax JtaTylllICH. 
Taxxe 6WIH BUqHCX8HU M8XaHHqecxHe uanpaxeHHII B neuTpaXDHHX BKT
xax, nOIIBXIIDJ!tH8CII H3-3a HaBHqHII H8paBHOMepHoro pacnpe;n;eneHHII 
TeWiepaTypu B Texe KaTYmKH. H3 pacqeTOB cXe,ey"eT, qTo TaHreHnHaXb
HHe aanpaxeHHSI B o6oHX c.nyqaax cymecTBeHHO npeBumaDT pa;n;HaXDHHe 
aaripaz:eHM. IlpM 3TOM TaHreunHanMJalI COCTaBXIIDIIJllI uanpaxemut OT 
CHX MarHHTHoro ;n;aBX8HHJI ;D;OCTHraeT MaKCHMaXDHOH B8XHqHHU Ha BHYT
peHHel noBepXHOCTH KaTyDIKH H IIBXII8TCII HanpaxeHH8M paCTIIJ:8HHII. 
TaureHnHaXDHalI COCTaBXIIDJll8.II :eanpaxeHHII, B03HHKaDJll8.II OT rpaAHeHra 
reMneparypu, COOTB8TCTByeT CJ:aTHD Y BHYTpeHHel IlOBepXHOCTH K 
paCTIIJ:8HHD y BHemHel IlOBepXHOCTH xaTymKM •. PacqeTU noxa3HBaDT, 
qTO Hallp1IX8HHII OT CHX uarHHTHOro ;n;aBxeHHII MOryT 6UTb ;n;ocTaToquo 
CHXDHO BHpaBH8HU TeMnepaTypHHMH Hallpllll:8HHIIMH. Tax, ecxH BH6paTb 
qaCTOTY nHKXOB BKXl)tI8HHII noxa paBHOI !5 + !7 cex, TO MaRCHMaXb
HaH B8XKqHHa HanpaxeHHII or CHX MarHHTHOro ;n;aBX8HMII, B03HKRaDmaa 
Ha BeyrpeHHel noBepXHOCTK xarymxH, KOMneHcHpyeTCII B;D;B08 H pac
npe;n;exeHHe p83YXDTHpyDmero Hallpa%8HHII no pa;n;MlCY RaTYJnKH Oy;n;eT 
paBHOMepHWl (upH H = !50 xrc OKOXO !200 xr/c~). 

IlpKBe~euaue pacqem pacnpe;n;exeHHI uarHMTHoro noxa, aarpeBa
HHII K oxxaz:;n;emm xarymxz, a Taue B03HKKaD!!tHX B Hel uexauz
qecxHx ycHxHI corxacymrca c peayxbTarrum npoBe;n;eHH~x axcnepHlleH

·TOB C RaTyDiltaJIH HllllYXDCHHX MarHHTHUX noxen. 
rxaBa IY UOCBIImeua BOilpOCaM npHMeHeHHII HMnyXbCHIDC MarHHT

HUX nonel BUCOROB Hanpaz:eHHOCTH XXII z3yqeHHII CBOllCTB 3X8M8HTa:p
HUX qacTHn. B nepBOM pa3;n;exe 3TOI rnaBH OilKCHBaeTCII axcnepHMeHT 
no H3MepeHHD lt03qxpHnHeHTa acHMMeTpHK Il03HTPOHOB ,t+-_,4+- e+ -pac-

naxa B HMnyXbCHOM uarHHTHOM'noxe HallplIX8HHOCTbD oxoxo !50 xrc. 
HcnOXD3QBaHH8 MarHHTHoro noxa uanpaxeHHOCTDD !50 xrc npaRTH
qecxK nonHOCTbD HCltXDqaeT ;n;enoxapH3anHD .,µ.+ -M830HOB,qTo 6uno 
ll0Ita.3aHo . B pa6oTe [IO] . • 3xcnepHU8HT npOBO;D;HXCII Ha ycxopHTexe 
JI.HIT arum. HcroqHHKOM ripo;n;OXbHO llOJIIIJ)H30BaHHUX ;.,: -M830HOB c.nyimxM 
:7t+ -M830HU, ocraHaBXHBaDJ!tH8CII B o6~eMe 3MJXDCHOHHOI RaMepu. 

8 

~ 

Ka.Mepa noueinaxacb B pa6oqeu o6~eue xarymxH HMllYXDCHoro uarHHT
uoro noxa. CorxacoBaHHaH paOoTa CHHxponHKXOTpOHa H ycTaHOBKH HM
nyXbCHoro wrHHTHOro noxa ocymecTBXIIMCb CHCT8MOI KOHTpOM H 
CHHXpOHH3anHH, KOTopaa Ouxa onpoOOBaHa B KOHTpOXDHOM sxcnepHUeH
Te no H3MepeHHD xo3<ficpHnirnura acmmeTpHH _,,u+~ e+ -pacna;n;a B 
HMnyXDCHOM uarHHTHOM noxe H = 27 xrc. CpaBH8HH8 H3MepeHHOI Be
Jll'!qHHH'K03qxpHnHeHTa aCHMM8TpHH C pauee noxyqeHHl:nlH B sxcnepH
M8HTaX C llOCTOIIHHw.lH MarHHTHIDm IlOXllMH noxa3axo, 'IITO CHCT8lm 
KOHTpOXII H CHHXpOHH3anHH pa6oTaxa Ha;n;exuo. Pa6oqH~ o6~eu 3yYXD
CHOHHOI lta.Mepu oux BUOpaH paBHHM 60x30x28 w.i3 c Teu, qT06H BXHll
HHe H80XHOPOXHOCTH uarHHTHOro IlOXII Ha ll3M8p1I8YYD BemiqHHy lt03<P
cpKJ:tH8HTa acmwerpHH "a" ouxo MHoro MeHbme on;n;aeMoH omH61tH ~ "a". 

B pe3yXbTaTe o6paOOTKH 3KCnepHMeHTam,Horo uaTepHaxa OU}IO 
OTOOpauo ,66039 c.ny-qaeB :7t .+ - ,,A-'-+...;. E + · ;..pacna;n;a. IlpH npoCMOT
pe 3MYXDCHOHHHX CJI08B OT<lHpaXHCb TOXLKO TaXHe C.7IY'tlaH.:1t..___µ ... _ i+.,, 
pacn~a, KOr)ia npoexnHOHHHI yrox (Ha llXOCltOCTD cpOT03MYXDCHH) 
M8%,ey' HanpaBJI8HH8M BUXeTa_,4+ -M830~ H HanpaBX8HH8M uarHHTHoro 
llOXH Jl8J:8.X B npe)ieXaX OO + 300 H !500 + !80°. nxa OT06paHHHX 
cxyqaeB 7'.•-~• -pacnaxa "uenapaxnexbHocu" cnMHa fa,♦ -:i.te3oHa 
HanpanxeHHD uarHHTHoro noxa H3MeHIIeT yrxoBoe pacnpexexeHHe no-
3HTpOHOB ..,u+- et -pacna)ia H npHBO)iHT R yueuneHHD ::ixcnepJi:u~H
TaXbHO H3Mepaeuoro xo3cp~HnneHm acmeTpHH 

a 'alCC:,: Q. < COS~>. 
.,. + + 

nxa oTo6pauuux' cJtyqaeB :7t -fl- - e -pacna;n;a Ouxo nocTpoeHo yrJio-
Boe pac:npexexeHHe _µ + -u:e3oHa ,H3 :7r.+,_.fa"' -pacna)ia H no3HTpoHoB 
;,<+-e♦ -pacn~a OTHOCHT8XbHO HanpaBX8HRII ua~HHTHoro llOXII H Haff-

xeHo, qTo 
0. <COS~)= 0.299 i 0.008, 

<cos~= o.922 .!. 0.010. 
TaxIDl ~6pa30M, lt03qxplinff8HT ac1uoieTpHH ll03HTpOHOB /4'+- e+ -p~cna
xa,. Ktut cxe;n;yeT H3 .::iToro a1tcnepHMeHTa, paBeH 

· a.· = o.325 .!. 0.010, · 
qTO aaxoiHTCII B xopomeu corxacxx c BeJlllqHHol a= I/3, npexcxa3s
Baeiio1t T80pHelt yHHBepca.iJ1,uoro • v- A ·~B38HK0,B;elCTBHII • . 

Bo BTOpCII · pa3;n;ene sToR rJiaBH paccKoTpeHH B03Kome Bapaaur'ii· 
ODHTa no B3llepeHKD 118.rHHTHOrO KOKeiira A 0-rHnepoHa .fa110 B ·pea.it .. 
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ItHH :r..- + p - /1° + 1-(° C HaqaJIJ,HW m.myJI:&COM :r., • -Me30Ha 
P,r = I,OT IisB/c. IIepBOHa'llaJI:&Ho npe.lUIOJiaraJioc:& npoBeCTH H3Mepe

HHe fal\o C TO'llHOCT:&Jl A.)-l,..o = 0,2 .II.Jt0PHOrO MarHeTOHa (HM). 
CxeMa OIILTTa CJI8)0'Dl!IBJI: M0llt)O' MHmeH:&D, B KOTOpott pOllt.l{aDTC.II /\0

' 

H ,l!;8T8KTOpou, B KOTopoM pacna.l{aDTC.II ~· , pa.CIIOJiaraeTC.II KaTymKa 
HMIIyJII,CHOro uarHHTHoro IIOJIS. IlOCKOJI:&Ky OIITIDLaJI:&Ha.lI .l{JIHHa npoJieT-

0 . 

Horo pa.CCTO.IIHH.II A -rHIIepoHa .1{0 pacna,l{a COCTaBJI.HeT IO CM H 
yroJI pa.3JI8Ta A0 -rHnepoHa OTHOCHT8JII,HO HaIIpa.BJI8Hl1.II IIY'llKa ,t·-ue-
30LOB COCTaBJI.II8T 2I,5°, TO 6HJIH H3rOTOBJI0HU KaTymKH .l{JIHHOlt IO CM 
11 BHyTpeHHHM .l{HaMeTpOM 8 CM. 3TH KaTymKH ycnemHo pa.6oTaJIH IIpH 
H = 200 xrc. Iloxyqen11e 6on:&mett TO'llHOCTH, no xpattaett uepe,O,I HM 
B H3MepeHHH .,.u,...· C HCIIOJI:&30Bam1eM ,l!;aHHUX KaTymeK conp.Hllt8HO C 
1Ip80.l{OJI8HH8M 60JI:&WHX TPY.JtHOCTelt. Ilo3TOMy B HaCTO.Hmee BP0M.II npoeK
THpyDTC.II KaTymKH c 60JI:&mHM pa.60'llHM o6~8MOM (oKOJIO 2 JIHTpoB), 
cnoco6nue pa.6oTaT:& IIPH MarHHTHHX IIOJillX .HaIIplllB:0HHOCT:&D 200 xrc. 
~OCTaTO'llHO 60JI:&mott BHYTP8HHHtt .l{HaMeTp (I2 CM) KaTymeK II03BOJI.II8T 
nouecTHT:& .JteTexTop BHYTP:& xaTymxH H Teu cauw,.1tax cne.JtyeT H3 
pa.cqeTOB, B H0CKOJI:&KO pa.3 CHH3HTI, 'llHCJIO Heo6~0.l{HMUX p0llt.1{8HHR ~H-
nepoHOB B MHmeHH npH 38,.JtaHHOlt TO'llHOCTH ll}J- Ao ,• B TaKolt noc,Ta-
HOBK8 onuTa .l{JIH H3MepeHH.II.MarHHTHOro MOM8HTa A0 -rHnepoHa C 
TO'llHOCT:&D AJJ-A•= O,I HM IIOTpe6yeTC.II_IIpOIIYCTHT:& qepe3 noJIH3TH~e
HOBYD unmeH:& TOJIIIIHHOtt 4 CM HHTerpaJI:&HUR noTOK .7t· -Me30HOB 
X~- = 3.I07• KOJIH'll8CTBO qJOHOBUX qaCTHI.t COCTaBHT OKOJIO 
850 qaCTHI.t/cu2 • B KaqecTBe .1{8T8KTOpa npe.l{noJiaraeTCH HCIIOJI:&30B6Tb 
.II.Jt8PHYD ¢0T03MYJILCHD. 

PaCCMOTpeHH B03MOJB:HUe BapHaHTU onuTa no H3MepeHHD MarHHTHO
ro MOMeHTa .[ + -rHnepoHa fa. 1:• B peaKI.tHM :,t+ + p- I:++ K + 

c aaqan:r,aw m.myJI:&cou :,c+ -Me3oHa P:,c, ... = I,I5 IisB/c. 3TH sxcne-· 
pHMeHTU np08KTHPYDTC.II. Ha 6ase HM8Dl!IHXCH KaTymeK HMIIyn:&CHOrO Mar
HHTHOro noJIH, cnoco6HUX pa.6oTaTb IIpH MarHHTHHX- noJIHX HanpHXeH
HOC T:&D 200 Krc. 0IITHMaJII,H8JI .l{JIHHa nponeTHoro pa.CCTOHHHH r: + -rH
nepoHa .1{0 pa.cna.l{a B. MarHHTH_OM llOJie 200 KrC COCTaBJIHeT (2+5)cM. 
!I03TOMy B paccMaTpHBaeMUX BapHaHTaX OIIHTa .l{eTeKTOp (H.Jt8pHaH qJOT0-
3MyJibCHH) pa.cnoJiaraeTCH B Henocpe.l{CTB8HHOlt 6JIH3~CTH OT MHmeHH. 
PacqeTu IIOKa3UBaDT, 'llTO B onuTax C HCIIOJI:&30BaHH8M noJIH3Tl1JI8HOBOR 
MKmeHM TOJIIIIHHOR 2 CM npH ~z4"' 0,4 HM IIOTOK ¢0HOBHX qaCTHI.t 
B .1{8T8KTOP cocTaBHT OKOJIO ro4 qacTHI.t/cu2 ·- !Io.l{odaue qJOHOBUe ycJio-

. IO 

BM.II, no cymecTBY, orpaHH'llHBaDT B03MOlltHOCTI, npoBe.l{eHHH yKa3aHHOro 
3XCnepHM8HTa. B CBH3H C 3THM BapHaHT onuTa C lltl!JtKOBO.l{Op0.l{HOtt 
MHmeH:&Jl HBJIH8TC.II 6onee nepcneKTHBHW: .l{JIH nonyqeHHH A.J-'~+=0,4HU 
npH H = 200 xrc ae66XO.l{HMO npoIIyCTHT:& qepe3 lltH.l{KOBO.l{OpO.JtHYID MH
mea:r, TOJIIIIHHOR 5 CM l1HTerpaJI:&HUR noTOlt cenap11poBaHHUX 3t+ -M830-
HOB ./V:rt.+ = IOB; ItOJIH'll8CTBO .qiOHOBUX qaCTHI.t COCTaBMT OKOJIO . 
ro3 qacT11Itlcu2. · - · 

TaKHM o6pa30M,. B .l{aHHOtt pa.60T8 C.1{8JiaHO CJI8)0'Dmee: 
I. Bunonaeau pacqeTH 1taTymex HMnyJI:&CHoro MarHHTHoro nonH, 

KOTopue no3BOJIHJIH B~6paTb KOHCTPyKI.tHD l1 OIITHMaJI:&Hlltt pelltHM 3ltCIIJIY

aTaI.tHl1 xa Tym e1t. 
2. CKOHCTpyHpOBaHU H l13rOTOBJI8HU 1taTym1tH MMIIYJILCHOrO uar

HHTHoro non.II H3 6epHJIJIHeBOtt 6pOH3U C pa60'llHM o6~eMoM· OKOJIO 
600 cu3 , cnoco6lille pa.6oTaT:& c uarHHTHWH noJIHMH HallpHllteHHOCTLD . . 

.l{O 200 xrc; cpox cnyx6u 3THX KaTymeK HC'llHCJI.II8TCH MHOrHMH TUCH'lla
MH BKJID'll8HHl1 uarHHTHOro IIOJIH npH ,l!;OCT.aTO'llHO 6on:r,mon qaCTOTe ItHK

JIOB. 
3. H3MepeHO 3Ha'lleHH8 K03qiqiHI.tH8HTa acMMMeTpHH II03HTPOHOB 

p•-e+ -pacna,l{a B l1MIIYJILCHHX MarHMTHUX IIOJI.IIX HallpHllt8HHOCTI,D OKO
JIO I50 xrc .Hatt.JteHHaH BeJIH'llHHa o. =0,325 !. o,OIO aaxo,JJ;HTCH B 
xopomeu cornacirn c a = I/3, npe.l(c1ta3uBaeMott Teop11ett "V ~A" -B3a

HMO.JteltcTBMH. 
4. PaCCMOTpeHU B03MOXHU8 BapHaHTU onuTOB no 11311'.epeHHD Mar-

HHTHoro MOLl8HTa 11° -rimepoHa C TO'llHOCTI,lO o,I SI.1{8pHoro MarHeTo
aa 11 l:,+ -r11nepoaa c Toqaocnm 0,4 H,JJ;epnoro MarHeToHa c 11cnoin,- . 
30BaHH8M HM8DIIIHXCH H npoeKTHpyeMUX KaTymex HMIIyJII,CHOro MarHMTHO-
ro noJIH. ' 

OcHOBHHe pe3yJI:&TaTH, H3~0X0HHU8 B .l{HCcepTanH11,ony6JI11KOBaHU 

B pa60Tax [6,8,II,I2 J • 
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