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AHApOCOB A.B. K Ap. 

YcrauoaKa AnSI KCcneAOBaHKi!: KOHneucKpoaaHHhiX cpeA 

B KMnynhCHOM MBI'HKTHOM none ua 11EP-30 

Pl3 - 11559 

OnKcaua ycrauoaKa AnSI uei!:rpouo-nK¢paKUHOHI!hiX HccneAoaauui!: ¢aao

Bh!X nepeXOAOB 0 KHAYUI!pOBBHHb!X HMnynbCHb!M M8I'HHTHblM noneM B MBI'HHTo

ynOpHAO'IeHHblX aewecraax, ua ny'!Ke peaKropa 11 EP-30, Y craHOBKa noaaonn

eT npOBOilHTb B 8BTOM8TH'IeCKOM pelKHMe1 CI!HXpOHHO C pa6oroii I!MnynbCHOI'O 

peaKropa, nnHTenhHbJe 3KCnepnMeHThl no pacceSIHH!O rennoab!X ueiiTpouoa ua 

MOHOKpiiCTannaX M8I'HHT01lH31leKTpUKOB 0 HBXOilSIWHXCSI 1101! nellCTBHeM HM

nynbCOB MBI'HHTHOI'O ITOIISI C 8MilnHTYilOH 150-200 K3, llnKTenbHOCTblO 

)9-3 MC, cneny!OWKX c '18CTOTOll noaropeHKSI I +-5 ru, B llH81l830He TeMne

paryp 80-330 K. Auan11a cneKrpoB nereKrHpyeMhiX uei!:rpouoa npOH3BOilHTCH 

C npKMelleHUeM MeTOil8 BpeMeHH nponeTa, nonpo6HO paCCMOTpel!hl OCHOBHbJe 

y3nb! ycT8HOBKH! Bb!COKOBOnhTII8SI '18CTb, ClleKTpOMeTp, KMnynbCHhli!: M8I'HKT 

K KpKOCT8T, 

Pa6ora BblllOnHeKa B na6oparopuu Hellrpouuoll ¢H3HKH 011 Hl1. 

Coo6weHlle 06benuueuuoro HHCTHTyTa HAepubiX uccnenoaauuii. 1ly6ua 1978 

Androsov A.V. et a!. Pl3 - 11559 
A Setup for the Investigation of Condensed Matter 
in a Pulsed Magnetic Field by Means of the IBR-30 

Reactor 

A setup for neutron diffraction investigations of phase 
transitions induced by a pulsed magnetic field in magnetic ordered 
matter on the IBR-30 reactor beam is described. The setup 
permits to perform prolonged experiments on the scattering of 
thermal neutrons on monocrystals of magnetodielectric under action of 
magnetic field pulses (amplitude -150-200 kOe, duration 1-3 ms, 
pulse repetition frequency 1-5 Hz, temperature range 80-330 K) 
in an automatic mode synchronously with the pulse reactor opera
tion. The spectra of neutrons detected are analyzed by the time
of-flight method, The principal units of the setup are considered: 
a high voltage part, a spectrometer, a pulse magnet, a cryostat. 

The investigation has been performed at the Neutron Physics 

Laboratory, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© }[}78 06'beJlHHeHHbli1 HllCTHTyT H/lepHblX HCCne/lOBBHHif i1y6HB 

B TeqeHHe pJI.IJ;a neT Ha HJiP-30 /s peaKTopHoM pe>KH

Me/ llpOBO,IJ;JITCJI HCCJie,IJ;OBaHHJI <i>aJOBLIX nepeXO.IJ;OB, HH,IJ;y

UHPOBaHHLIX B MarHHTOynopJI.IJ;OqeHHLIX Bell\eCTBaX BHeWHHM 

HMllYJILCHLIM MarHHTHLIM llOJieM/l-S/. IlpH 3TOM HCllOJILJyeT

CJI .IJ;H<i>paKUHOHHOe pacceJIHHe TellJIOBLIX HeHTpOHOB Ha MOHO

KpHCTaJIJIHqeCKHX o6pa3UaX, llOMCll\aCMLIX B nyqoK peaKTO

pa. PaJ.IJ;eJieHHe paJJIHqHLJX AH<l>paKUHOHHLIX oTpa>KeHHH ocy

ll\CCTBJIJieTCH C llOMOll\LIO perHCTpaUHH BpeMeHH llpOJieTa 

HeiiTpoHaMH paCCTO.JIHHJI OT peaKTOpa AO ,IJ;eTeKTOpa. 

B .IJ;aHHOH pa6oTe onncaHa ycTaHOBKa .IJ;JI.JI npose.IJ;eHH.JI 

3THX HCCJie,IJ;OBaHHH. 

1. IIPHHI.(HII AEHCTBH.JI YCTAHOBKH 

06ll\aJI 6JIOK- CXeMa, HJIJUOCTpHpyiOll\aJI pa6oTy BCeH YC

TaHOBKH, npe.IJ;CTaBJieHa Ha puc. 1. 
MoHoKpHcTaJIJIHqecKHB o6paJeu, Haxo.IJ;Jill\HHCJI B cepe

.IJ;HHe KaTyWKH HMllYJILCHOrO MarHHTa, paJMell\aeTCJI B ueHT

pe HeHTpOHHOrO ClleKTpOMeTpa H ycTaHaBJIHBaeTCJI B llOJIO

>KeHHe, COOTBeTCTB)'IOll\ee ycJIOBHIO 6p3rroBCKOrO OTpa>Ke· 

HHJI OT KaKOB-JIH60 KpHCTaJIJIOrpa<i>HqeCKOH llJIOCKOCTH. IlpH 

3TOM MOHOKpHCTaJIJI o6JiyqaeTCJI "6eJILIM" nyqKOM HeBTpo

HOB OT HMllYJILCHOro peaKTOpa, a B ,IJ;eTeKTOp, llOMell\eHHbiH 

no.IJ; onpe.IJ;eJieHHLIM yrnoM K nepsnqHoMy nyqKy, ecTecT

BeHHO, pacceHBaiOTCJI TOJILKO HeHTpOHLI, COOTBeTCTBYIOll\He 

pa3JIHqHl • .iM nopJI.IJ;KaM oTpa>KeHHJI. HMnyJILCbl oT .IJ;eTeKTopa, 

llOCJie YCHJieHHJI H .IJ;HCKpHMHHaUHH llO aMllJIHTy.IJ;e OT HMllYJIL• 

COB <i>OHOBLIX raMMa-KBaHTOB, llOCTynaiOT B MHOrOKaHaJIL• 

HLIH speMeHHoB. aHaJIHJaTop. B peJyJILTaTe oTpa>KeHHe 
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KaKoro • nu6o nop.H.IJ.Ka npe.ncTaBJI.HeTC.H B au.ne nuKa ua 

ueiiTpOHHOM cneKTpe12/. HMnynLcbl non.H, co3.naaaeMoro 

B KaTyWKe MarHBTa, CBHXpOHB3BpyiOTC.H CO BCnbiWKOH peaK· 

Topa, TaK 'IT06bl .neiicTBBe non.H ua o6pa3ei.J, coana.nano no 

BpeMeHB C pacce.HHBeM HeHTpOHOB, COOTBeTCTBYIO~BX 

Bb16paHHOMY OTpa:>KeHBIO. llpB 3TOM, B006~e rOBOp.H, BC" 

noJIL3YIOTC.H .naa pe:>KBMa. B nepaoM B3 uux, Kor.na .nnuTeJIL • 

HOCTL HMnyJILCa MarHHTHOrO nOJI.H COCTaBJI.HeT HeCKOJILKO 

MHnnuceKyu.n, T .e. cy~ecTBeHHO npeablwaeT wupuuy .nul}l· 

paKI.J,BOHHOrO nHKa /10()7300 MKC/, onpe.neJI.HeTC.H H3MeHe· 

uue no.n .neiicTBHeM non.H aceii nnoma.nu nuKa. Bo BTopoM, 

KOr.na .IJ.JIHTeJILHOCTL BMnyJILCa nOJI.H H WHpHHa .IJ.HI}JpaK· 

I.I,BOHHOrO nBKa cpaBHBMLI, onpe.neJI.HeTC.H H3MeHeHHe !}lop· 
1
Mbl nBKa. 

MaruuTuoe none ua o6pa3I.J,e co3.naeTc.H TeM, 'ITO B on· 

pe.neneHHblii MOMeHT c noMo~LIO KOMMYTHPYIO~HX ycTpoiicTB 

3aMb1KaeTC.H KOJie6aTeJILHbiH KOHTyp, COCTO.H~BH 83 6aTa· 

pea 3ap.H:>KeHHbiX KOH.IJ.eHCaTOpOB B HH.IJ.YKTHBHOCTB HMnyJILC" 

uoro MaruuTa. Bcne.ncTBBe o.nuocTopouueii npoBO.IJ.HMOCTB 

KOMMyTaTOpOB nonyqaeTC.H HMnyJILC nOJI.H B I}JopMe nony· 

nepuo.na CBHYCOB.IJ.bl /HeCKOJILKO HCKa:>KeHHbiH 3aTyXaHBeM 

KOJie6aTeJILHOrO npouecca/. Jap.H.IJ.Ka KOH.IJ.eHCaTOpHOH 6a· 

TapeD npOH3BO.IJ.BTC.H qepe3 orpaHB'IHBaiO~ee TOK 3ap.H.IJ.HOe 

conpOTHBJieHBe C nOMOll.lLIO BbiCOKOBOJILTHOrO Bblnp.HMB" 

TeJI.H, nHTaeMoro OT OT.IJ.eJILHOH Tpauci}JopMaTOpHOH no.n· 

CTaHI.J,BB. 
CucTeMa ynpaaneHH.H o6ecne'IBBaeT aBTOMaTH'IeCKYIO 

pa6oTy BbiCOKOBOJILTHOrO Bblnp.HMBTeJI.H npH 3a.IJ.aHHOM pa· 

6o'leM Hanp.H:>KeHBB Ha KOH.IJ.eHCaTOpHOH 6aTapee, Heo6· 

XO.IJ.HMYIO I.I,BKJIH'IeCKYIO nOCJie.IJ.OBaTeJILHOCTL pa60Tbl KOM· 

MyTaTOpOB, onpe.neneHHYIO CHHXpOHB3ai.J,HIO HMnyJILCHOH 

MarHBTHOH ycTaHOBKB /HMY ·1/ C BMnyJILCHbiM peaKTO· 

poM, .IJ.eTeKTOpHOH annapaTypoii H BpeMeHHbiM aHaJIB3a· 

TOpOM, a TaK:>Ke KOHTpOJIL pa60'IHX napaMeTpOB BCeX 'laC· 

TeH ycTaHOBKB, 3a~BTY 3JieKTpH'IeCKBX I.J,eneii B CBrHaJIB· 

3ai.J,BIO 0 COCTO.HHBB OCHOBHbiX 3JieMeHTOB • 

~JI.H no.n.nep:>KaHB.H o6pa31.1,a npu onpe.neneuuoii TeMne· 

paType B .nuana3oHe oT 80 .no 330 K ucnonL3yeTc.H cne· 

uaaJILHO C03.IJ.aHHbiH .IJ.JI.H pa60Tbl C BMnyJILCHbiM MarHBTOM 

KpBOCTaT C ycTpOHCTBaMB .IJ.Jl.H aBTOMaTB'IeCKOH perynu· 

pOBKB B perBCTpai.I,HB TeMnepaTypbl o6pa3I.J,a. 

5 



2. HEilTPOHHblH CIIEKTPOMETP 

,lJ;nJI B3MepeHBJI paCCeJIHBJI HeiiTpOHOB BCnOJILJyeTCJI 
ueiiTpoHHLiii cnexTpoMeTp /HC/ TBna BKCH-300

141
. 

HC ycTaHoBneH Ha nyqxe HJi P- 30 ua paccTOJIHBB 
13 M oT aKTBBHoii: JOHLI. CToii:xa c yxpenneHHLIMB 
Ha Heii MarHBTOM B KpBOCTaTOM KpenBTCJI Ha u;eHTpaJILHOM 
cTone HC. ,lJ;nJI perucTpanuu nyqxa ueii:TpOHOB, pacceJIHHLIX 
ua o6pa3u;e noA onpeAeJieHHLIM yrnoM /o6LI'IHO 70 ° I, uc
noJILJyeTcJI KaCCeTa B3 6opHLIX BJIB renBeBLIX C'leT\fB· 
KOB, noMeliJ;eHHaJI B OAHOM B3 TpeX "nneq" Ha paCCTOJIHBB 
oxono 2 MOT ueuTpa HC. 3<WJexTBBHOCTL AeTeKTopa oxono 
80~. ,lJ;JIJI nOBLIWeHBJI CKOpOCTB C'leTa YAaJieHLI liJ;eneBLie 
KOllJIBMaTopLI B3 nepBB'IHOrO B BTOpB'IHOrO ny'IKOB; ropu-
30HTaJILHaJI paCXOABMOCTL nepBB'IBOrO nyqxa, onpeAeJIJie· 
MaJI WBpBHOH BBABMOH 'laCTB JaMeAllBTeJIJI,- OKOJIO 1°, 
TaKOB )l(e yrJIOBOH pa3Mep AeTeKTOpa OTHOCBTeJILHO o6-
paJIJ;a. 06pa3eiJ;, npeABapBTeJILHO copBeHTBPOBaHHLIH B 
BKJieeHHLiii: B KpBOCTaT, nyTeM BpaliJ;eHBJI BCero KpBOCTaTa 
BOKpyr BepTBKaJILHOH OCB ycTaHaBJIBBaeTCJI B nOJIO)I(eHBe, 
COOTBeTCTBYIOIUee MaKCBMaJILHOH BHTeHCBBHOCTB OTpa)l(eHBJI 
OT HY)I(HOii KpBcTannorpacl>u'lecxoii nnocxocTB. HMnynLcLI 
C AeTeKTOpa, nocne yCBJieHBJI B ABCKpBMBHaiJ;BB OT cl>oHa, 
npe)I(Ae 'leM nocTynBTL B MHOrOKaHaJILHLIH BpeMeHHOH 
auanuJaTop, npoxOAJIT qepel cxeMy nponycxaHBJI, KOTopaJI 
OTKpLITa TOJILKO npB HaJIB'IBB BMnyJILCa MarHBTHOrO nOJIJI. 

3. 3APJI,4HOE YCTPOilCTBO, 
3AP Jl,4HOE COIIPOTHBJIEHHE, 
KOHAEHCA TOPHAJI .b'A TAP EJI 

3apJIAHOe ycTpoicTBO BMnynLcuoi MarHBTHoi ycTa
HOBKB BKJIIO'IaeT B ce6JI Tpauccl>opMaTOPHYIO noACTaHIJ;BIO 
/Til/ B BLICOKOBOJILTHLIH ynpaBnJieMLIH BLinpJIMBTeJIL. 

Til COCTOBT B3 CBJIOBOrO aHOAHOrO TpaHccl>opMaTopa 
TMA- 560/35 B KOMnneKTHoro pacnpeAeJIBTeJILHoro ycTpoi
CTBa KC0-266. Tun coeABHeHBJI o6MoToK Tpauccl>opMaTo
pa - TpeyronLHBK/3Be3Aa C BLIBeAeHHLIM B 3a3eMJieHHLIM 
HyJieM. HanpJI)I(eHBe Ha nepBB'IHOH CTOpOHe Tpauccl>opMaTO· 
pa - 10 KB, Ha BTOPB'IHOH /Me)I(AY cl>aJaMB/ - 8,5 KB. 
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B~o~npJIMBTeJIL co6paH no Tpexcl>aJuoii OAHononynepBoA
Hoii: cxeMe ua TBpaTpouax TP1-40/15. B uepa6o'leM co
CTOJIHBB BLinpJIMBTeJIL "JanepT" OTpBIJ;aTeJILHLIM CMeliJ;eHBeM 
Ha CeTKax TBpaTpOBOB. ,lJ;JIJI OTKpLIBaHBJI BLinpJIMBTeJIJI Ha 
CeTKB B Heo6XOABMOii: nocJieAOBaTeJILHOCTB B onpeAeJieHHOH 
ci>ale nOAaiOTCJI nOJIO)I(BTeJILHLie BMnyJILCLI. IlOCTynneHBe 
3TBX BMnyJILCOB npexpaliJ;aeTCJI no AOCTB)I(eHBB Ha KOHAeH
CaTopHOH 6aTapee Heo6XOABMOrO HanpJI)I(eHBJI. 

3apJIAHOe COnpOTBBJieHBe npeACTaBJIJieT C060ii: KepaMB· 
'leCKYJO Tpy6y C HaMoTaHHLIM Ha Hee HBXPOMOBLIM npOBO· 
AOM, KOTOpaJI KOaKCBaJILHO'BCTaBJieHa B CTaJILHYIO Tpy6y 
6onLwero ABaMeTpa. OxJia)I(AeHBe conpoTBBJieHBJI ocyliJ;ecT
BJIJieTCJI npoTO'IHOii BOAOii. BenB'IBHa conpoTBBJieHBJI 
50 OM, MaKCBMaJILHLiii JapJIAHLiii: TOK - 60 A. 

KoHAeHCaTOpHaJI 6aTapeJI COCTOBT B3 'leTLipex COeAB· 
HeHHLIX nocneAoBaTenLuo-napannenLHO cexu;Bii no 60 xou
AeHca TopoB Tuna HM- 3- 100 I eMKOCTL - 100 M Kfl>, pa6o
qee uanpJI)I(eHue - AO 3 KB/ B Ka)I(AOii cexuuu. TaKBM 
o6pa30M, nOJIHaJI eMKOCTL - 6 Mfl> B MaKCBMaJILHOe Ha· 
npJI)I(eHue - 6 KB. Ilpu ueo6xoABMOCTB cexu;uu MO)I(BO coe
AHHBTL BHa'le, yBeJIB'IBTL, HanpBMep, 06liJ;yiO eMKOCTL B 
qena~pe paJa npu uanpJI)I(eHBB AO 3 KB. 

BLinpJIMBTenL c JapJIAHLIM ycTpoiicTBOM noJBOJIJieT Ja
PJI)I(aTL 6aTapero 6 Mfl> AO 2 KB nJITL pa3 B ceKYHAY· 

4. KOMMYTHPYIOII!EE YCTPOHCTBO 

B Ka'leCTBe KOMMyTaTopOB BCnOJIL3yiOTCJI 'leTLipe pTyT
HLIX BeHTBJIJI - urHBTPOHLI HBY-500/5 /cornacuo nac
nopTHLIM AaHHLIM, AOnycTBMLiii: pa6o'IBi TOK - 500 A, 
o6pa THoe npo6uBuoe uanpJI)I(eHue - 5 KB/. IlpuMeHJieTcJI 
KaCKaAHOe ynpaBJieHBe BrHBTpOHaMB, COCTOJiliJ;ee B CJie
AYIOIUeM. Ha OABH B3 qeTLipex uruaiTepoB urHBTpoua 
noAaeTcJI BMnynLc c aMnJIBTYAOi 900 B AJIBTeJILHOCTLIO 
100 M KC, KOTOpLIH npBBOABT K B03HBKHOBeHBIO Ka TOAHOrO 
nJITHa. IlpB 3TOM 3aMLIKaeTCJI npoMe)l(yTOK"BCnOMOra TeJIL
HLiii: aHOA•KaTOA" B qepe3 Hero pa3pJI)I(aeTCJI eMKOCTL 
/10 MK«<>, 350 B/, coeABHeHHaJI nocneAOBaTeJILHO c co
npoTBBneuueM 50 OM. Tox B uenu BcnoMoraTeJILuoro auo
Aa BLI3LIBaeT pa30rpeB Bcei noBepXHOCTB KaTOAa. ,lJ;anee 
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HMTIYJibC, CHHMaeMbiH C yKa3aHHOrO COllpOTHBJieHHH, ycH

JIHBaeTCH c noMOIUbiO TpaHc¢opMaTopa .no 1200 B H no

CTynaeT Ha ynpaBJIHIOIUYIO CeTKY HrHHTpOHa, npHBO.D.H K ero 

OTKpbiBaHHIO. IlpH TaKOM ynpasneHHH pa36poc BO BpeMeHH 

OTKpbiBaHHH HrHHTpOHa He npeBbiiiiaeT ±30 MKC. 

,[(n.11 Ha,D.e~HOB pa60Tbi HrHHTpOHa 6e 3 liOTepH BeHTHJlb

HbiX CBOBCTB He06XO.D;HMbl TepMOCTaTHpOBaHHe ero KO~yxa 

c noMOIUbiO nocTOHHHO uupi<ynupyiOmeB: BOAbi npH T = 
= 42° ±2~ a TaK~e npe.n;sapHTeiTbHbiH /3a CyTI<H/ H liOCTOJIH

HbiB BO BpeM.II pa60Tbl no.n;orpeB aHO.D;HOB o6naCTH C liO

MOIUbiO cneuuanLHbiX no.n;orpesaTeneB:. qepe3 2-3 Mec.Hua 

pa6oTLI cymecTBeHHO /.no 50-'-100 OM/ yMeHLIIIaeTC.II co

npoTHBneHHe Me~.n;y BCIIOMOraTeJibHbiM aHO.D.OM H KaTO

,D.OM. ,[(n.ll ero BOCCTaHOBJieHHH nepHO.D;H'IeCKH llpOH3BO.D.HT

C.II no.n¢opMOBKa HrHHTpoHa nyTeM nponycKaHHH qepe3 

Hero liOCTOHHHOrO TOKa OKOJIO 200 A B Te'leHHe 8 'l. 

KaK npasuno, so speMH pa6oTbi ucnonL3yeTcH o.nHH H3 

'leTbipex HrHaiiTepos. Cpe.n;HHB cpoi< cny~6bi K~.n;oro Hr

HaBTepa COOTBeTCTByeT 107 cpa6aTbiBaHHB, nocne 'lero 

HrHHTPOH nepecTaeT "3a~uraTbCH". B HaiiieB: pa6oTe 3aMe

Ha Ka~,D.OrO HrHHTpOHa llpOH3BO.D;BTCH qepe3 1,5-2 ro.na. 

IlpH C06nro,neHHH OTMe'leHHbiX yCJIOBHB Ka~,D.biB HrHH

TpOH o6ecne'IHBaeT nponycKaHBe HMliYJibCOB TOKa .D.O 20 KA 
npB ,D.JIHTeJILHOCTB /nonynepHO.D. CHHYCOH.D.LI/ 1 ,8 M C C 'laC

TOTOB liOBTOpeHHB 2 T11, 'ITO npH HHAYKTHBHOCTH KOHTypa 

27 MKTH COOTBeTCTByeT eMKOCTB 6aTapeH 12 Mfl> H Ha

npH~eHHIO 1,1 KB. ,[(anLHeB:IIIee yMeHLIIIeHHe .n;nHTenbHOCTH 

/BJIH yBeJIH'IeHHe aMTIJIHTY.D.bi/ HMliYJlbCOB npBBO.D;HT K no

Tepe HrHHTpOHOM BeHTHJibHbiX CBOBCTB H nponycKaHHIO 

HM o6paTHOrO TOI<a. IlpH pa6oTe C HMliYJibCaMH .D;O 15~:~ 
7 20 KA ocymecTBnHeTC.II UHI<JIH'Ieci<aH nooqepe.nHaH pa6o

Ta Tpex HnH qeTblpex HrHHTPOHOB /c qacToToB: .no 47 5 T11/, 
a npB 60JibiiieR aMTIJIHTy.n;e HJIH MeHbiiieB ,D.JIHTeJibHOCTH 

HMliYJibCOB - O.D;HOBpeMeHHaH pa6oTa HeCKOJlhKHX HrHHTpo

HOB /c pa3.n;enLHbiMH Cei<UHHMH I<OH,D.eHCaTOpHOB 6aTapeH 

H pa3,D.eJibHbiMH 3apH.D;HbiMH COllpOTHBJieHH.IIMH/. 

8 

5. HMIIYJibCHMH MATHHT 

rnaBHble Tpe6oBaHB.II K MarHBTy, npe.n;Ha3Ha'leHHOMY 

An.ll HeHTpOHHbiX BCCne.n;oBaHHH Ha HJiP-30, COCTO.IIT B TOM, 

'ITO OH .D;O~eH Bbi.D;ep~BBaTb .D;OBOJlbHO BbiCOKYID 'laCTOTY 

liOBTOpeHHH /1-::-5 F11/ BMliYJibCOB liOJI.II B 150-200 K3 
B He pa3pyiUaTbC.II B Te'leHBe ,D.JIBTeJibHOrO BpeMeHH /He

CKOJlbKO neT/. 3TO CB.II3aHO C TeM, 'ITO 'laCTOTa BCllbiWeK 

peaKTOpa COCTaBJI.IIeT 3,8-:-5,2 T11, a 'IBCJIO UHKJIOB HMTIYJibC

HOrO liOJI.II, He06XO,D.HMOe ,D.Jl.ll Ha6opa ,D.OCTaTO'IHO XOpoweH 

CTaTHCTBKH /c TO'IHOCTbiD 1- 3<?<>/ ,D.JI.II Ka~,D.OrO 3Ha'leHB.II 

non.11 HnB TeMnepaTypbl,- 10 4 -:-10 5
. 

KoHcTpyi<UB.II MarHBTa, .no Hei<oTopoB: cTeneHB y.nos

neTBOp.Hromero yi<a3aHHbiM Tpe6osaHH.IIM H ucnonL3yeMoro 

B HaCTOJIIUee speMJI, noi<a3aHa Ha puc. 2. KaTyiiii<a 1 Mar-

8 s ., 6 7 

3 

Puc. 2. KoHC111PYKIIUJI uMnyAbCHozo Ma2Huma. 
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HHTa npe~cTaBnHeT co6ou ~ayxceKUHOHHyiD cnupanL, a~
ToqeHHYID H3 npyTKa 6epHnnHeaou 6poH3~ MapKH lip- E2. 
B cepe~HHe /no ~nHHe/ cnHpanH ocTaaneH yqacToK 6e3 
Hape3KH BHTKOB TOni.QHHOH 14 MM, B KOTOpOM npocsepneH~ 
~Ba pa~HanbH~X KaHana ~HaMeTpOM 10 MM ~nH HeHTpOHH~X 
nyqKoB, a TaK)I(e c~enaHa B pa~uanLHOM HanpaaneHHH I.QenL, 
HCKmoqaiDI.QaH HanHqHe 3aMKHyToro BHTKa. B K~~OH no
nOBHHe KaTyiiiKH - no 25 BHTKOB, TOni.QHHa Ka)I(~OrO BHTKa -
1,2 MM, BHyTpeHHHH ~HaMeTp KaTyiiiKH - 20 MM, BHeiiiHHH -
70 MM. K KOH.QaM Hape3aHHOH cnHpanH cepe6pHH~M npu· 
noeM KpenHTCH nnOCKHe Me~H~e IIIHHH~e BBO~~ 2 TOni.QH· 
HOB 5 MM. BHTKH H30nHpyiDTCH ~pyr OT ~pyra pa3pe3aH· 
H~MH B pa~HanbHOM HanpaBneHHH H B3aHMHO nepeKp~Baro
l.QHMHCH TeKcTonHTOBLIMH ~HCKaMH Toni.QHHOH 0,5 MM. Ha 
BHyTpeHHeM H BHeiiiHeM ~HaMeTpax KaTyiiiKH ~HCKH B~CTy· 
nawT Ha~ MeTannuqecKou cnupanLro Ha 0,5 MM. ,[l,nH 

nponycKaHHH qepe3 MarHHT BO~~ B Tene KaTyiiiKH B~noJI· 
HeHO OKOnO 30 CKB03H~X KaHanOB 3, napannenhH~X OCH 
MarHHTa, ~HaMeTpOM 3,6 MM. C 3TOH )l(e .QenhlO Me)l(~y 
Tpy6KOH 4 /BHyTpeHHHH ~HaMeTp - 15 MM, TOni.QHHa - 1 MM/, 
HJroTosneHHOH H3 cTeKnonnacTHKa MapKH CBAM H BKneeH
Hou B MarHHT, H BHyTpeHHeH noaepXHOCThiD KaTyiiiKH OC" 
TaaneH 3a3op 1 MM, o6ecnequaaroi.QHH oxna~eHHe ao~ou 
Hau6onee HarpeaaeM~x qacTeu MarHHTa. B MecTax sxo~a 
H B~XO~a HeHTpOHOB B Tpy6Ke 4 HMelOTCH OKHa. B KaHan~ 
MarHHTa, npe~Ha3HaqeHH~e ~nH npOXO)I(~eHHH HeHTpOHOB, 
BCTaBneH~ H CKneeH~ C Tpy6KOH 4 ~Be BTynKH 5 H3 CTeKno
nJiaCTHKa c BHyTpeHHHM ~HaMeTpoM 8 MM. Ha KaTyiiiKY 
MarHHTa HaMOTaH 6aH~a)l( 6 H3 CTeKnOTKaHH C 3nOKCH~
H~M KneeM TOni.QHHOH 15 MM. BCH KaTyiiiKa MarHHTa 3a)l(a· 
Ta Me)l(~y TeKCTOnHTOB~MH ~HCKaMH 7 H OfiOHMaMH 8 H,3 
Hep)l(aBelOI.QeH CTanH. ,[l,nH OXna)l(~eHHH MarHHTa HCnOnb • 
3yeTCH ~CTHnnHpOBaHHaH BO~a, paCXO~ KOTOpOH -
40 A/MUH npH ~aBneHHH Ha BXO~e 1,5 Q1/IM. 

HH~YKTHBHOCTL KaTyiiiKH MarHHTa - 11 MKFH. MarHHT, 
YCTaHOBneHH~H B cneKTpOMeTp, coe~HHHeTCH C KOH~eHca
TOpHOH 6aTapeeu H KOMMYTHPYIDIUHM ycTpoucTaoM, pac
nono)l(eHH~MH Ha paCCTOHHHH 70 M, KOaKCHanhHOH KafienhHOH 
nHHHeH, COCTOHI.QeH H3 Tpex COe~HHeHH~X napannenbHO 
Ka6eneu MapKH KTIB-1/75. BKna~ B HH~YKTHBHOCTL scero 
KOHTypa HH~YKTHBHOCTH KafienbHOH nHHHH H COe~HHHTenL· 

10 

j 

' 

I 

HhiX ueneu YCTaHOBKH /KpOMe MarHHTa/ COCTaBnR.eT 
16 MKFH. Ko31}>clJHUHeHT nponopuuoHanLHOCTH Me)I(~Y To
KOM H BenHqHHOH MarHHTHOrO nonH npH ~nHTenhHOCTH HM • 
nynLca 2.1Q-3 c paaeH 4,4 3/A. 

ilpH pa6oTe C HMnynbCaMH TOKa 35 KA ~nHTenhHOCTblO 
2.10·3 

C C qacTOTOH nOBTOpeHHH 2 F1.1 BO~a B MarHHTe 
HarpeaaeTCH He 6onee qeM Ha 15°. AKcHanLHoe /no ocu 
MarHHTa/ H pa~HanbHOe /B cpe~HeH nnOCKOCTH MarHHTa/ 
pacnpe~eneHHH aKCHanhHOH KOMnOHeHT~ MarHHTHOro ITOnH 

noKa3aH~ Ha puc. 3. ,ll,nuTenLHhle /oKono 10s UHKnos/ 
~HJHqeCKHe H3MepeHHH npOBO~HnHCh B MarHHTH~X nOnHX 

~0 120 K3; npH 3HaqeHHH nonH OKOnO 200 K3 MarHHT BLI· 
XO~HT H3 CTpOH. 

H.t. 
Ho 

.Hr. 
He 

1,5 

1,0 

0,~ o,s 

-5 0 10 15 20 2S Z,MM ·10 -5 0 10 r,.,. .. 

a 6 
Puc. 3. PacnpeoeAeHue aKcuaAbHou KOMnoHeHmbl MazHum
Hozo noAA no ocu /a/ u paouycy e cpeoHeu nAocKocmu 
MQZHU111a /6/. 

6. KPHOCTAT 

YcTpoucTBo KpHocTaTa ~nR oxna)l(~eHHR o6pa3ua no
I<a3aHo Ha puc. 4. Bee BHyTpeHHHe H BHeiiiHHe qacTH ero 
KOpnyca H3rOTOBneH~ H3 Hep)l(aBelOI.QeH CTanH. B KOHe.Q 

11 



_I_ 
MS:I 

7 

8 

Puc. 4. Ycmpoucmeo Kpuocmama OA.R pa6olllbl c MoHoKpucmaA
AaMu npu T = 807 330 K. 

naTyHHOrO nepexo~H8Ka 1 BB8H'-18BaeTCR CTep~eHb - Ten

llOBO~ 2, 83rOTOBlleHHbiH 83 anyH~a (Al2 0 3 ), ~ll8HOH 
100 MM 8 ~8aMeTpoM 9 MM. K Topuy Tennoao~a c no

MOJUblO KOMnayH~a, np8rOTOBneHHOrO Ha OCHOBe 3nOKC8~HOH 
CMOllbl, np8Klle8BaeTCR npe~BapaTellbHO OpHeHTHpOBaHHbiH 

MOHOKp8cTann8'-leCK8H o6pa3eu 3. Ha K08Ue Tennoao~a 
a6na38 o6pa3ua pacnonaraeTcs aarpeaaTenb 4, HaMoTaa

HbiH 83 H8XpOMOBOrO npOBO~a. Ha H~HeM KOHUe Tenno

BO~a Kpen8TCR TennOBOH 3Kpa8 5, 83rOTOBlleHHbiH 83 aniO

M8H838pOBaHHOrO naacaaa. Konna'-IOK 6 c TOJIIUBHOH cTeHK8 

0,8 MM 8 BHeWH8M ~8aMeTpOM 14 MM - 83 CTeKna MapKH 

C1-48, He co~ep~amero 6op 8 ~pyr8e 3neMeHTbl, norno-

12 

WaiOIU8e HeHTpOHbi. 3TOT Konna'-IOK repMeTH'-IeCKH COe~HHR

eTCH C KOpnyCOM KpHOCTaTa C nOMOIUbiO BHllbCOHOBCKOrO 

ynnOTHeHHH 7. 
llocne npe.n.aapaTenbHOH /.n.o ·10 ~Top/ OTKa'-IKH Kp8o

cTaT OT,ll,enHeTCH OT HaCOCHOH C8CTeMbl, 3allHBaeTCR a3o

TOM /eMKOCTb - OKOJIO 3,5 II/, H ,l],allbHeHwee yny'-IWeH8e 

a coxpaaeaae aaKyyMa I -10-'' Top/ o6ecne'-18BaeTCJI no

rnoTHTeneM 8 /aKTHBHpOBaHHbiH yronb HllH CHllHKarenb/. 

Hapy~HaH llOBepXHOCTh a30THOrO 6a'-1Ka H OCTallbHbiX BHyT

peHHHX '-laCTeH KpHOCTaTa llOKpbiTa HeCKOllbK8MH CllOJIMH 

aniOMHHH3HpOBaHHOrO naBCaHa. 

)J,JIH aBTOMaTH'-IeCKOH perynapOBKH H perHCTpaUHH TeM

nepaTyphl o6paJua, ocymecTBJIHeMhiX no HJBecTaoB: cxe

Me 5 . HCllOJib3YIOTCH ,ll,Be TepMonapbi, JaKpenneHHble B 

BepxHeH H HH~HeH '-laCTHX o6pa3ua. MHHHMaJibHaJI TeMne

paTypa aa o6paJue - oKono 80 K, pa3HOCTh TeMnepaTyp 

Me)l(,ll,y BepXHHM H HH~HHM KOHUaMH KpHCTaJIJia reMaTHTa 

BhiCOTOH 10 MM He npeBhliiiaeT 2 3. O.n.Horo HanonHeH8JI 

aJOTHOrO 6a'-1Ka XBaTaeT Ha 12 15 'IQC, B 3aB8CHMOCTH OT 

pe)I(HMa pa60Tbl MarHHTa. 

Co6paaabiB: a OTKa'-laHHhiH KpaocTaT ycTaaaanaaaeTCJI 

Ha cneuaaJibHYIO CTOHKY H BBO,ll,HTCH HH~HHM KOHUOM B aK

CHaJihHbiH KaHaJI HMllYJihCHOrO MarHHTa /~OTOrpa~HJI Mar

HHTa H KpHOCTaTa B pa6o'-leM llOJIO)I(eHHH - Ha pUC. 5/. 
llpH 3TOM KpHOCTaT 3aKpennHeTCH B CTaKaHe ycTpOHCTBa, 

co.n.ep~amero 3JieKTpoMoTop c qepBH'-IHOH nepe.n.aqeB: ~JI 
TO'-IHOH ,ll,8CTaHUHOHHOH opaeHTaUHH KpHOCTaTa C o6pa3-

UOM H ,ll,JIH nepexo.n.a OT O,ll,HOH BepTHKaJihHOH KpHCTanno

rpa~H'-IeCKOH nJIOCKOCTH K ,ll,pyroH. 

7. CHCTEMA YllPABJIEHH.JI 

EnoK- cxeMa 3JieKTpoaaoil cacTeMhi ynpaaneHHH HMY -1 
H3o6pa~eaa aa puc. 6. 3anycK HMY -1 a apeMeHHoro 

aaaJIH3aTopa npOH3BO,ll,HTCH CTapTOBbiMH HMnYJibCaMH, no

CTynaiOIUHMH O,ll,HOBpeMeHHO CO BCllbiiiiKaMH peaKTOpa 

/3,87 5,2 I'Ll/. B JaBHCHMOCTH OT Bbi6paHHOH qacTOTbl 

HMnyJibCOB MarHHTHOrO nOJIH npOH3BO,ll,HTCH OT60p CTap

TOBhiX HMnyJihCOB /1-1/99/, KOTOpble 3aTeM nocTynaiOT 

13 



-(II 

Ire-····· 
l
-;v;:co• 
- -

c .... , .• ! .. ~ 
••••nva~o 

MbP·.\0 

..... 
..... p. 
CJaPt0B 

i I·: ''••) 

..__.,_ 
,. ..... . 

Yculllltaa .. CxeMa 

A~~~= :.:H:~::: .. ~ n::::.~-
VIlhU 

••••• 
___. rUHXPDHUS.~ 

III"HIITPCIH& 

6•ooc 4 
~ C:IIIISPOHM'Lr---

III"HUI'POHA 

• •••• san-•a ............ ,. .. 
..... 2 

s•nwc•a ............... 

•••• s 
aanvc•a 

UI'HUI~OHA 

•••• 4 
aa•vo•a 

UrMII'I'PDNa 

• •••• - --·~····1--+ ............. 

••••2 
f-- sa••r•••• 1--

•r-•MT~"• 

••o• S 
f-- a•••raHutl f--

urHuTPOHa 

........ 
f-- aa•uraHII~ 1--+ ........... ~ ... 

Puc. 6. liAoK- cxe..wa 3AeK111POHHOU cucllfeMbl ynpaeAeHUJI. 



B CXeMy nponycKaHH.II H B 6JIOK rJiaBHOH peryJIHpyeMOH 3a

.nep:>KKH /0,1-20 MC c waroM 5 MKc/. BeJIH'IHHa 3a.nep:>KKH 

KOHTpOJIHpyeTC.R U.Hcl>pOBbiM HH.IJ;HKaTOpOM. Ja.nep:>KaHHbiH HM

llYJILC llOCTynaeT B KOMMyTaTop, ll03BOJI.IIIOIIJ,HH Bb16paTL 

O.IJ;HH H3 \feTblpex B03MO:>KHbiX pe:>KHMOB pa60Tbl HrHHTpo

HOB: O.IJ;HOBpeMeHHO \feTblpe, nooqepe.IJ;HO-nonapHO, IJ,HKJIH

qeCKH - nooqepe.IJ;HO TpH, IJ,HKJIH\feCKH - llOO'Iepe.IJ;HO 'leTblpe. 

HcnoJIL30BaHHe nocne KOMMyTaTopa 6noKoB .nononHHTenL

HOH CHHXpOHH3aiJ,HH CB.R3aHO C TeM, 'ITO Ka:>K.IJ;biH HrHHTpOH 

HMeeT CBOIO 3a.IJ;ep:>KKY OTKpbiBaHH.II OTHOCHTeJILHO HMllYJILCa 

3a:>KHraHH.R • .6noKH 3a:>KHraHH.R npe.ncTaBJI.RIOT co6oB: BbiCOKO

BOJILTHble YCTpOHCTBa, o6ecne'IHBaiOIIJ,He no.naqy Ha HrHaB:

Tepbl HMnynLcoB Hanp.R:>KeHH.R 900 B. Cneu.HaJILHbiH reHe

paTOp HMllYJILCOB /5 T14j npe.IJ;Ha3Ha\feH .IJ;JI.R HMHTaiJ,HH CTap

TOBbiX HMnynLCOB peaKTopa npH Hana.nKe H npoBepKe HMY- 1. 

KpoMe Toro, 3JieKTpoHHa.R CHCTeMa ynpaBJieHH.R BKJIIO

qaeT B ce6.11 YCTpOHCTBO ynpaBJieHH.II BbiCOKOBOJILTHbiM 

Bblnp.RMHTeneM. 0Ho o6ecne'IHBaeT nooqepe.nHyro no.naqy 

llOJIO:>KHTeJILHbiX HMllYJILCOB Ha CeTKH THpaTpOHOB C 3a.IJ;aH

HbiM BpeMeHHbiM onepe:>KeHHeM OTHOCHTeJILHO OKOH\faHH.R 

llOJIO:>KHTeJILHOrO llOJiynepHO.IJ;a Hanp.R:>KeHH.II Ha COOTBeTCT

ByJOIIJ,eM THpaTpOHe H npeKpaiiJ,eHHe 3THX HMllYJILCOB, KOr.IJ;a 

KOH.IJ;eHcaTopHa.R 6aTape.R 3ap.R.IJ;HnacL .no 3a.naHHoro Hanp.R

:>KeHH.R. 

Ka:>K.IJ;biH HMnynLCHbiH MarHHT KanH6pyeTc.R, T .e. c no

MOIIJ,LIO H3MepHTeJILHOH KaTyWKH C HHTerpHpyeMOH IJ,enoq

KOH onpe.IJ;eJI.ReTC.R CB.R3L Me:>K.IJ;Y BeJIH'IHHOH HMllYJILCOB TOKa 

H BeJIH'IHHOH MarHHTHoro non.11. Bo BpeM.R cl>H3H'IeCKHX 

H3MepeHHH KOHTpOJIHpyeTC.II TOJILKO BeJIH'IHHa H cl>opMa 

HMllYJILCOB TOKa. 

B 3aKJIIO'IeHHe aBTOpbl Bblpa:>KaJOT CBOIO npH3HaTeJIL

HOCTL BCeM yqaCTHHKaM C03.IJ;aHH.II H MO.IJ;epHH3aiJ,HH ycTa

HOBKH. 
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