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rpe'IH!!JKHH P.M .. l1momeHKO B.l1., MH!!JHH n.n. 9-10887 

CoBpeMeHHNe MarepHanw anA nocroAHHhlX MarHHTOB 

H MBrHHTHhle CHCTeMhl, ~3rOTOBneHHNe H3 TBKHX MBTepnanOB 

noCTOAHHhle MBrHHThl Ha OCHOBe MBrHHTOTBepilhlX MBTepHanOB MOryT 

3aMeHHTb 3neKrpoMarHHTbi, npHMeHSJeMbte cetiqac B ycKopHrenSJx. B nepBoii 

'18CTH pa60Tb! Kp8TKO paCCMOTpeHbl BOnpOCbl npHMeHeHHA noCTOSIHHbiX Mar­

HHTOB, KOTOpbte, HanpHMep, no3BOnA!OT OCyllleCTBHTb KBanpynOnbHYIO <jloKy­

CHpOBKY B 3neKTpOCTBTH'!eCKOM yCKOpHTene. 

CnnaBbt penKo3eMenbHhiX 3neMeHTOB c Ko5anbTOM no3BOnSJJOT nony'!HTb 

nonSJ, cpaBHH Mbte no BenH'!HHe c noJHIMH "rennbtX"3neKrpoMarHHTOB. H a 

ocHoae SmCo 5 MO>KHO n3rorOBHTb nnnonbHbte MarHHTbt c noneM 5 Krc 

B 3830pe 30 MM H KBanpynonbHhle - C rpanneHTOM 110 5 Krc/cM B T8KOH 

JKe aneprype. Csoiicraa noao5HhtX MarHHrorsepnbtX MarepnanoB, HX rexHo­

nornA H nepcneKTHBhl p83BHTHSI paCCMOTpeHhl BO BTOpOti 'IBCTH pa60Thlo 

Pa6ora BhtnonHeHa B l1a6oparopnn BbtCOKHX 3HeprHii OH.s:IH H KanH­

HHHCKOM rocynapCTBeHHOM YHHBepCHTeTe. 

fipenpBHT 06'1te.llBHeHHOro BHCTBTYT& BJlepBWX BCCne.IIOB&BBI. ,lly6aa 1977 

© /977 0(hedUHf!HHWii UHC•u•y• JtdepHWX UCC.IIed08QH&Iii.Jly6Ha 

1. IIOCTORHHblE MAFHHTbl B CHHXPOTPOHAX 

1.1: HoHHble ucmottHUKu 

8 HCTOlfHHKaX THila .11.YOI1Jla3MOTpOH Hailp.IDKeHHOCTb 

Ma1HHTH010 ITOn.R B 3a3ope Me)J()J,y IlpOMe)J(yTOlfHbiM JneKT­

pO)J.OM H aHO)J,OM pasHa B = /1000-5000/ rc 1 flpO)J.Onb­

HOe none B HCTOlfHHKe PIG - THrra HMeeT scnHlfHHY B = 

=/ 1000-5000/ lC 2 
B ra3opa3p.II)J.HOM KaHane )J,HaMeTpOM 

/0,5-1,0/ CM H )J.nHHOH /5-10/ CM. 8 UHKnOTpOHe npH 

ycKopeHHH MHOro3ap.R)J.HbiX HOHOB cerrapal{H.II nylfKa Tpe-

6yeMOH 3ap.R)J.HOCTH npOH3BO)J.HTC.II C06CTBeHHbiM ITOnCM 

ycKopHren.R. B BbiCoKosonbTHOM (jlopHH)J(eKTopc .11.n.11 :noif 

QenH npHMCH.ReTC.II OT)J,enbHhlH )J,HnonbHhlH 3nCKTpOMa1HHT 

HnH ::JneKTpOMarHHT HOHHOrO HCTOlfHHKa ':l '. flpHMCHeHHC 

nOCTO.IIHHhiX MarHHTOB n03BOnHT 

Tpc6n.ReMyKl Ha BhiCOKOBOnhTHOH 

Ha HeCKOnhKO KBm. 

CHH3HTb MO~HOCTh, no­

KOnOHHe (jlopHH)J(eKTOpa, 

MarHHTHoe none TaKoro THna MO)J(HO c(jlopMHpoBaTb 

npH ITOMO~H rrnoCKHX HnH KOnhl{eBhlX MarHHTOB H3 cnnaBa 

anhHHKO /IOH.LJ.K/ ;, · HnH SmCos c ::JHepreTHlfeCKHM npo­

H3Be)J.eHHeM (BH)max~ 10 Mrc·3. 3KcrrepHMeHranhHhie KOnh­

ueBhie MarHHThi H3 SmCo" )J.JUI MarHHTHo- nepH0.11.HlfeCKHX 

(jloKyCHpyKl~HX CHCTeM JMll<I>C/ o6ecrrelfHBaKlT none B = 

4200 lC npH HCnOnh30BaHHH KOneu TOn~HHOH 3,3 MM 

C BHyTpeHHHM )J,HaMeTpOM ;U = 6,1 MM H BHeWHHM )J,Ha· 

MCTpOM2R.= 13,7 MM' 4 ' 

,lJ.unonhHbie MarHHThi c nonwcaMH H3 SmCoc 

B 3a3ope 1-2 eM none B = /3000-4000/ Fe t-.' 
C03)1,atoT 
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)J.JHI HCTO'IHHKOB n~n.RpH30BaHHbiX HO,~OB pa3pa6oTaHO 

HeCKOJlbKO KOHCTPYKUHH KBa~pynOJibHMX H CeKCTynonb-
17 9' 

HbiX . MarHHTOB H3 CnJiaBOB aJibHHKO c(BH) = /3,5-max 
7,5/ MTc·3, KOTOpMe co3~a10T Ha rpaHHUe anepTypM ~Ha-

MeTpoM 2 r = /3-30/ MM nons I3 r = /3000-1000/ reo 
8 HOHH3aTope HCTO'IHHKa non.RpH30BaHHMX HOHOB Tpe-

6yeTCH npo~OJlbHOe O~HOpO~HOe none C B B HeCKOJlbKO 

KFC, KOTOpOe TaK)I(e MO)I(HO nony'IHTb C npHMeHeHHeM KOJlb­

ue BbiX MarHHTOB H3 cnnaooo anbHHKO HJIH SmCo c 0 

,) 

IlapaMeTpbt ~unonbHoro cenapaTopa npHHUHnuanbHO He 

OT JlH'IaiOTCH OT npHBe~eHHbiX Bblllle Tpe6oBaHHH K Mar­

HHTHOMY cenapaTopy HCTO'IHHKa MHOr03ap.R~HbiX HOHOBo 

B cny'lae npHMeHeHH.R HCTO'IHHKa non.Rpu3oBaHHMX uo­

HOB, r~e OCHOBHa.R ~OJI.II 3JleKTpH'IeCKOH MOJUHOCTH pacxo­

~yeTCH Ha nHTaHHe 3JleKTpOMarHHTOB, npH nepexo~e Ha 

nOCTOHHHbie MarHHTbl MO)I(HO C3KOHOMHTb 80-90o/o BCeX 

3Hepro3aTpaTo 

1020 4>opuHJKeKmop 

IlepBbiH npoeKT clJopHH)I(eKTopa KoKpoclJTa- YonToHa c 

cPOKYCHPYIOIUHMH KBa,D.pyllOJIHMH na llOCTOHHHbiX MarHHTaX 

6biJl npe,D.JIO)I(CH CJUC B 1955 r o. 10 _' )J.o HaCTOHIUCT'O BpCMCHH 

BblllOJIHCHbl TOJlbKO paC'ICTbl KOHCTpyKUHH clJopHH)f(CKTOpa 

C MarHHTHOH cPOKYCHpOBKOH npH YCKOPHIOIUCM HanpH)f(CHHH 

330 KB H rpa,D.HenTax noneii B KBa~pynonsx G r = /500-
1500/ Fe/ eM B anepType ,D.HaMeTpoM 4 eM 'll.l:! TioKa3ano, 

'ITO MaKCHMaJibHhlH TOK YCKOpCHHhlX npoTOHOB MO)f(CT ,D.O­

CTHraTb 100 MAo 
8 naCTOHJUCe BpeMH HMCCTCH B03MO)f(HOCTb YBCJIH'IC­

HHH rpa,D.HCHTa G r ~o /4000-5000/ Fe/ eM npH Hcnonb-

30BaHHH MarHHTOB H3 SmCo5 HJIH MHoroKoMnoHeHTHbiX 

cnnaooo na ocHoBe HHTepMeTannH'IeCKHX coe~HHCHHH RCo, 
R c t14 I ,) 

H 2 01 7 c(BH) 111a=x/13,5-22/ MFc·3o 

1.30 JluHeilHblU ycKopumeAb 

l>onee HHTeHCHBHO Be~eTC.II pa3pa60TKa MarHHTHbiX 

KBa,D.pynoneu ~ns nHHeHHbiX ycKopHTeneiio Ilepaoe npe~no-
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)l(eHHe TaKOrO po~a 6biJIO Bbi~BHHYTO eiUe B 1956 r o
1

H~ ,8 JIH­

HeHHOM YCKOpHTene Ha 50 M3B 6pyKxeHBeHCKOrO CHHXpO­

TpOHa Ha 33 T3B Tpe6yeMbiH Ha BXO~e rpa~HeHT MarHHT­

HOro nons paoeH G r = 6000 Fe/ eM ,Ha BbtXo~e G r = 

= 600 Fc/CM npH ~HaMeTpe anepTypbl 2,54 CMo IlpH MO­

~eJIHpOBaHHH c clJeppHTaMH FERROXDUR 6btnH nony'leHbt 

rpa~HeHTbi Gr = 1000 Tc/cMo 
B pa6oTe 11 H' noKa3ano, 'ITO npH Hcnonh30BaHHH cnnaaa 

IOH)J.K- 25I>A MO)f(HO o6ecne'IHTh rpa~HeHT G r = 

= 6000 Tc/cM, npHMeHHH MarHHTht umpHHOH 3,8 eM H 

~JIHHOH 4,5 CM npH anepType ~ltaMCTpOM 3,4 CM B nepBOH 

Tpy6Ke ~peiiclJa JIHHCHHOI'O YCKOpHTCJIH 11-1000 
B pa6oTe 18 na 3KcnepHMenTanhHOM KBa~pynone c 

anepTypoii ~HaMeTpoM 4 CM H3 cnnaaa IOH)J.K -25I>A 6btn 

nony'ICH rpa~HCHT GI = 2500 rcjCMo IloKa3ano, 'ITO 

npH OllTHMaJihHOH I'COMCTpHH MarHHTOB MO)f(HO llOJIY'IHTh 

rpa,D.HCHT Gr = 4000 Fc/cMo 3KcnepHMenTanhno noKa-

3aHa B03MO)f(HOCTh o6ecne'ICHHH rpa,D.HCHTa C TO'IHOCThiO 

0,10/o llpH ,D.JIHHC KBa,D.pynoJIH }Q CMo 

lo4o JluHuu mpaHcnopmupoeKU ny'IKOB 

Bnepawe ~nH ueneii TpaHcnopTHpoBKH H clJoKycHpOBKH 

ny'IKa 3JieKTpoHoB c 3HeprHeii 7 M 3B nocTOHHHbte MarnH­

Tbl 6biJIH HCnOJih30BaHbl B 1955 ro/l!J_'I:)biJIH cclJopMHpoaaHhl 

8 KBa~pynoneii H3 4 UHJIHH,D.pH'IeCKHX CTCp)f(HCH Ka)I(,D.biH, 

KOTOpbiC pacnonaraJIHCb CHapy)f(H HOHOnpOBO,D.ao Ily'IOK npo­

XO,D.HJI BHYTPH Tpy6KH ,D.JlHHOH 305 CM H ~HaMeTpOM 1,6 CMo 
PaCXO,D.HMOCTb ny'!Ka Ha BXO~e COCTaBJIHJia 10 MpaOo 
MaKCHMaJibHOe YBCJIH'ICHHe HHTeHCHBHOCTH 3JlCKTpOHHOrO 

ny'IKa COCTaBJIHJIO 20 npH rpa,D.HCHTC G, = 200 Tc/CM H 

cPOKYCHOM paCCTOHHHH CHCTeMbl 100 CMo 
8 1967 r o HCCJIC~OBaHa CHCTCMa H3 .D.BYX KBa~pyno­

neB C anepTypoH ~HaMeTpOM 7,94 CM H ~JIHHOH 7,62 CM 
B CTaJibHOM MarHHTOnpOBO~e ~HaMeTpOM 20,3 CM npH 

rpa~HeHTe nons Gr = 470 rc/cM,. 20/noniOca H3roTao­

nHaanHcb H3 np.RMOyrOJibHhlX nnaCTHH ~JIHHOH no 2,54 CM 
H3 clJeppHTa IND OX-V. <l>oKycHoe paccTOHHHe .D.y6neTa 

perynHpOBaJIOCb npH nOMOIUH BHyTpeHHero CTaJibHOrO UH-
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JIHH.JJ.PH'leCKOrO WYHTa. JlHHHH fibiJia HCnbiTaHa Ha ny'-!Ke 

npoTOHOB c 3Heprueif EP = 10 M:JB. 

2. COBPEMEHHhiE MATHHTO)J(ECTKHE 
MA TEPHAJibl 

2.1. XOTH nOCTOHHHble MarHHTbl HBJIHIOTCH .JJ.peBHeifwu­

MH H3 H3BeCTHbiX MarHHTHbiX MaTepuaJIOB, JaMeTHbiH npo­

rpecc B YIIY'-!WeHHH HX Kal.feCTBa Hal.faJICH TOJibKO B 30-x 

ro.JJ.ax uawero CToJieTHH. Pa3pa6oTaHHbie B 1933 r.-t:l.l 4 ' 

cniiaBbl ua OCHOBe Fe-- Ni -Al-Co laiibHHKOI B KOpOTKOe 

BpeMH npaKTUl.feCKH nOJIHOCTbiO BbiTeCHHJIH JaKaJieHHble 

BbiCOKOyrnepO.JJ.HCTble JierupoBaHHbie CTaJIH. 

3TH CnJiaBbl, CBOHCTBa KOTOpbiX CHCTeMaTU'-ICCKH YIIY'-1-

WaJIHCb B TC'leHHC PH.JJ.a JICT, a TaK)I(C nOHBHBWHeCH B 50-e 

rO.JJ.bl 6apHCBbie 4JeppUTbl Ceifqac HBJIHIOTCH OCHOBHhlMH 

npOMbiWJICHHbiMH Ma TepHaJiaMH .JJ.IIH nOCTOHHHhiX MarHHTOB. 

0.JJ.HaKO B03MO)I(HOCTH .JJ.aJibHCHWero nOBbiWCHHH HX Mar­

HHTHbiX xapaKTCpHCTHK K HaCTOH~eMy BpCMCHH B 3Hal.fu­

TCJihHOH cTeneuu ucqepnaHbi '
21 

TeopeTH'leCKHH npe.JJ.eii 3HepreTu'lecKoro npouJBe.JJ.e­

HUH (BH)max noCTOHHHoro MarHHTa B~/4 I Br- ocTaT0'-1-

HaH HH.JJ.YKUHHI MO)I(CT fihiTh peaiiH30BaH TOJibKO B CIIyl.fae 

.JJ.OCTaTO'-IHO 6oiihWOH K03PUHTHBHOH CHIIbl H" . paBHOH no 

nopH.JJ.KY BCIIH'-IHHhi B r ,LJ,ocTHrHYTbie )I(C BeiiH'-IHHbl H,. 
MarHUTOB Tuna aJihHHKO C OCTaTO'-IHOH HH.JJ.YKUHCH 11-14 KTC 
COCTaBIIHIOT 1800-170013, '-ITO orpaHH'-IHBaeT HX 3Hepre­

ruqecKoe npoHJBe.JJ.euue BeJIHl.fuuaMH 5-10 MFc· 3 
I 13,4 MTc· 3 ua nyqwux na6opaTopHhiX o6paJuax 

22 I. 
0'-ICBH.JJ.HO, '-ITO HJ-Ja pa3IIH'-IHOH tPH3U'-ICCKOH npupo.JJ.hl 

BHyTpCHHeH MarHHTHOH HH.JJ.YKUHH H pa3MarHH'-IHBaiO~ero 

nOIIH 3a.JJ.al.fa nOIIY'-ICHHH noCTOHHHbiX MarHHTOB C MaKcH­

MaJibHOH MarHHTHOH 3Heprueif .JJ.OII)I(Ha peWaThCH, C O.JJ.HOH 

CTOpOHbl, nyTeM paJpa6oTKH COCTaBOB CniiaBOB C noBbiWeH­

HOH cnOHTaHHOH HaMarHH'leHHOCThiO, C .JJ.pyroif - noiiyl.fe­

HHCM y :nux cnJiaBOB K03pQHTHBHOH CHIIbl, 3Ha'-ICHHC KOTO­

pOH no OOPH.JJ.KY BCJIH'-IHHbl paBHHCTCH HaMarHH'-ICHHOCTH 

HaCbi~CHUH. )l,JIH peaJIHJaQUH BhiCOKOH COOHTaHHOH HaMar­

HH'-ICHHOCTH He06XO.JJ.HMO, KpOMC TOrO, C03.JJ.aHHC COBep-
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WCHHOH MarHHTHOH TCKCTyphi H lnpu HCnOIIb30BaHUH MCTO.JJ.OB 

nopOWKOBOH MCTaiiiiypruul BbiCOKOH OJIOTHOCTH H3.1J.CIIHH. 

3TH Tpe6oBaHHH B 3Hal.fHTCJibHOH CTeneHH y.JJ.aJIOCb pea­

JIH30BaTh B HC.JJ.aBHO pa3pa6oTaHHbiX HOBbiX MaTepuaJiaX 

.Jl.IIH nOCTOHHHhiX MarHHTOB 03 Cll~~JJOB Ha OCHOBC pe.JJ.K03e­

MeJihHbiX MeTaJIJIOB u Ko6aiiLTa -·. MarHHTHble xapaKTepu­

CTHKH MarHHTOB 3TOrO TUna HaMHOrO npeBbiWaiOT xapaK­

TepUCTHKH COJiaBOB aJihHHKO H reKcaroHaJibHbiX 4JeppUTOB, 

'-ITO o6yCIIOBJIHBaeT nepBOO'lepe.JJ.HbiH HHTepec K HCCJIC.JJ.O­

BaHUIO HX CBOHCTB H H3biCKaHUIO HOBbiX c4Jep npUMCHCHHH. 

2.2. H3 pH.JJ.a HHTepMeTaJIJiu'lecKux coe.JJ.uHeuuif, o6pa-

3YIO~uxcs B CHCTeMaX P3M -Co, HaH60JibWHH HHTepec npe.JJ.­

CTaBIIHIOT COC.JJ.HHeHUH (P3M) Co5 H (P3M).,Co 17 • HMCIO~He 
BhiCOKue I.JJ.o 16 KTcl JHa'leHHH uaMaruu';ieuuocTH uacw­

~euus, BbiCOKHe TeMnepaTypbi K10pu 1500-900" Cl u 6oJib­

wue OOJIH MarHHTOKpHCTaJIIIHl.feCKOH aHH30TpOOHH nopH.JJ.Ka 

.Jl.CCHTKOB H COTCH KHJI03pCTC.JJ. · 2 :~-:!f>. BeJIU'-IHHa MarHHT­

HOIO MOMCHTa 3THX COe.JJ.UHCHHH Y.JJ.OBJieTBOpHTeJibHO OOH­

CbiBaeTCH npOCTOH .JJ.BYXnO.JJ.peWeTO'-IHOH MO.JJ.eJibiO Mar­

HHTHOH cTpyKTypbi, cornacuo Koropoif pe JYIIbTHPYIO~ue 

MOMCHTbl pe.JJ.K03eMeiibHOH H KofiaJihTOBOH no.JJ.peweTOK na­

paiiJICIIbHhl MC)I(.JJ.Y co6oif B COC.JJ.HHCHHHX C JierKHMH P3M 

u auTunapanneiihHhi .JJ.IIH TH)I(CJihiX P3M 
12

4, 

3aMeTHOe yBeJIU'-ICHHC HaMarHHl.feHHOCTH HaCbl~eHHH 

cnnaBoB P3M- Co MO)I(CT 6b1Tb .JJ.OCTuruyTo nyTeM qac­

ruquoro JaMe~euus aToMoB Ko6aJibTa )I(CJieJoM, 26 .a TaK­

)I(C MaprauueM. TaKue JaMe~eHHH BIIHHIOT ua xapaKTep 

H BCJIH'-IHHY MarHHTOKpHCTaiiiiHl.feCKOH aHH30TpOnHH, KOTO­

paH B JaBUCHMOCTH OT .JJ.06aBKH MO)I(CT H3MCHHTbCH OT 

aHU30TpOOHH THna "nerKaH niiOCKOCTb" K aHU30Tponuu 

"IIerKaH OCb". 

OueuKa Bepxuero TeoperuqecKoro npe.JJ.eiia 3HepreTu­

qecKoro npoU3Be.JJ.CHHH COe.JJ.HHeHHH C HaHBbiCWeH HaMar­

HH'-ICHHOCTbiO uacw~eHHH (P3M ) 2 (Co. Fe. Mn ) 17 .JJ.aeT 

BecbMa BbiCoKue JHal.feHHH nopH.JJ.Ka 40-65 MFc·3 npu 

KOMHaTHOH TeMnepaType. 

2.3. flpu MeXaHHl.feCKOM pa3MeJibl.fCHHH CniiaBOB 

IP3MI Co
5 

Ko3pUHTHBHa.H cuna nonyqaeMbiX nopowKoB 

pe 3KO yBeiiH'-IHBaeTCH no cpaBHCHHIO C HCXO.JJ.HhiMH MaC-
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CHBHhlMH KpHCTannaMH '
2 7 : .LJ.ucnOKaUHH, 10'-IC'-IHhiC ,neclJeK-

1 hi, BKn!O'-ICHHH ,npyrHX clJa3, HCH36C)I(HO npHCYTCTBYJOIUHC 

U peanhHbiX MaTepuanax, llpH 6onblliOH MarHHTOCTpHKUHH 

H Mai'IIHTHOH aHH 30TpOllHH, llpHCYil.ICH COC.L(HHCHHHM P3M-

··Co, OK a 3biBaiOT onpe,nenHIOil.ICC BnHHHHC Ha BCnH'-IHHY HX 

KOJpUH1HBHOH CHnbi 
128

' . .LJ.n.a COC.L(HHCHHH Ha OCHOBC 

I P3MICoc BbiCOKHe I J 0-201 K3 3Ha'-ICHHH K03PUHTHBHOH 
.) 

CHJihl llOpOWKOB COXpaHH101 C.H H ,L(a)I(C llOBbllllaiOTCH llpH 

llOCJlC.fJ,YlOIUCM clJopMHpOBaHHH TIYTCM TipCCCOBaHHH B Mar­

HHI HOM IIOJlC, CIICKaHHH H 1CpM006pa6oTKC llpH BbiCOKHX 

Ill 00- l200''CI TcMnepaTypax. Ba)I(HbiM ycnoBHeM Ta­

KOI 0 npouecca, HBJlHIOil.ICI'OCH 06IUCI1pHHHThlM B COBpe­

MCHHOH npaKTHKC, HBnHC1CH BWCOKOC COBCplliCHCTBO Mar­

HHI Hoi\ 1 eKcTypbi npu TIJIOTHOCTH H3,ncnuii, 6nH3KOH K 

I OOo/u. 

B pe3ynhTaTe cneKaHHH nnoTHOCTb cclJopMupoBaHHhiX 

6pHKClOU B03pacTaeT ):(0 95-98% . .LJ.nH nony'-ICHHH BWCOKOH 

CTCI1CHH yca,nKH npH CI1CKaHHH 6pHKCTOB 6onhlliHX pa3MCpOB 

c MHHHMaJlhHOH I -60o/ol ucxo,nHoii nnoTHOCThJO Heo6xo,nHMO 

YMCHhlliCHHC OKHCnCHHH llOpOlliKOB B npouecce H3Menht.Je­

HHH, CYlliKH H CllCKaHHH, '-110 .L(OCTHraeTCH CflCUHanhHblMH 

TCXHOnOrH'-ICCKHMH llpHeMaMH. 

HauuLIClllec 3HepreTH'-ICCKoe npoH3Be,neHue .nocrura­

cTcH Ha cnnasax BH,na (Sm,Pr)Co;, • HMCIOII..IHX flOBbllliCHHYIO 

MarHH1 HYIO HH.L(YKUHIO 3a C'-ICT 3aMeiUaiOIUHX caMapHH ,no6a­

BOK npa3eo,nHMa. llpuMeHeHue uepuesoro MHlliMeTanna no-

3BOnHeT nonyYaTb TIOCTOHHHhiC MarHHThl C .L(OCTaTO'-IHO 

BhiCOKHMH MarHHTHhiMH CBOHCTBaMH llpH 3Ha'-IHTCnhHOM 

CHH)I(CHHH CTOHMOCTH HCXO.L(HOro ChlphH. 

3. 3AKJI/Ol.JEHHE 

PeanuJaUHH 3HepreTH'-ICCKoro npoH3Be,neHHH (BH) :::: 
max = 60 Mrc:3 npu noMOIUH coe,nHHCHHH runa R,,(Co.Fe) 17 

no3Bonur coJ,naBaTh .nunonu c HanpH)I(CHHOcT'i.IO B
2 

= 
= 10000 FeB 3a3opax 2-3 CM H KBa,npynonHC GI = 
= 10 000 Fc/cM B anepTypax .nuaMeTpoM 2-3 CM. B pe-

3ynhTaTe 3TOrO ycTpOHCTBa Ha llOCTOXHHhiX MarHHTaX 

CMoryT YCllClliHO KOHKypHpOBaTb C "TCllDhiMH" 3nCKTpo-

8 
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• 

I ... 

MarHHTHhiMH CHCTCMaMH H CBepxnpOBO.L(Hil.IHMH CHCTCMaMH 

TaKoro THna. 

B 3aKnJOYeHHe aBTOphl 6naro.napxr .noKropa TCXHHt.Jec­

KHX HayK H.A.llJenaeBa 3a MHOrO'-IHCnCHHhiC KOHCynhTaUHH 

no 3aTpOHYTWM B CTaTbC BOnpocaM. 
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TEMATHqECKHE KATErOPHH OYBnHKAUHH 

06nEaHHEHHOrO HHCTHTYTA HaEPHMX 

MCCJIEaOBAHMH 

f 
HHneKc TeMaTHKa 

1. 3KcnepHMeHT81IbH8H ~H3HK8 BhlCOKHX 9HeprHA 

2. TeopeTHqecKaH ~H3HKa BhlCOKHX aHeprHA 

3. 3KCnepHMeHT81IbH8H HeATpOHH8H ~H3HK8 

4. TeopeTHqecKaH ~H3HKa HH3KHX aHeprHA 

5. MaTeMaTHKa 

6. HaepHaH cneKTpocKODHH H paaHoXHMHH 

7. ~H3HK8 TH*e1IhlX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMBTH3aUHH o6pa6oTKH aKcnepHMeHTanbHbiX 

aaHHbiX 

11. BbPIHCnHTenbHaH MaTeMaTHKa H TeXHHKa 

12. XHMHSI 

13. TexHHKa ~H3HqecKoro aKcnepHMeHTa 

14. 

15. 

HccneaoeaHHSI TBepawx Ten H *HaKocTeA 

HaepHhlMH MeToaaMH 

3KcrrepHMeHT81IbH8H ~H3HK8 HaepHhlX peaKUHA 
DpH HH3KHX 9HeprHHX 

16. llo3HMeTpHH H ~H3HK8 38WHThl 

17. TeopKS! KOHaeHCKpOBBHHOrO COCTOSIHHSI 


