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reMaTliT' I~ -Fe203/B Mar,HH~oyrroPR~o~eHHOM COCTORHliM RBrrReTCR 
aHTMq)eppm.1'arHeTllROM c' aaaaorponaeã TIDIa' " Jre r YJ.l5I IIJIOCKOCTb". ,1.I.7m 

I(PliCTaJIJIOB ,IJ;aHHOrO KJIaCca xapaxrepno CMJII>HOe B3am.moe BJII1HIrn:e Mar
IIlITHOH li yrrpyroã rr6,IJ;C11CT~M1I lI'!, ~TO oÓYCJIaBJll'JJ3aeT cyu~eCTDeHnyro sa
BliCmJlOCTI> CKOpOCTM '3BYJffi, 8; cJIe,IJ;OBa'teJI:bHO M COÓCTBeIIHOií l1aCTOThI IWJIe

ÓaHln1 MarHHToaKycTKqecIGrX pe30HaTopoB 12/, OT Harrp~elnlocTH MarHHTHO

ro rro~. Ha OCHOBe Mar~ToaKycTH11eCIGf.X pe30HaTopoB MorYT ÓUTI> C03,IJ;a

RU BUCO~oTo~HHe MarHeTOMeTpu c ~aCTOTHHM Buxo,IJ;6~,crrOcoóRUe paóoTaTI> 

B CI1.JI:bHO HeO,IJ;HOpO)J;llliX MarIDl:TRUX nOJIJIx, nanpmsep Il Ima,IJ;pyrrOJI:bRUX Mar

HMTIlUX ~H3ax YCKopliTeJIeM 3ap~eHRUx 1{aCT~. 

UeJIDID HaCTORmeM páÓOTH'RBMJIO~B l1CCJIe,IJ;OBaHl1e pa,IJ;MUHOHHO~ CTOM
: ' 

ROCT11 MarHl1TOaRycT~~~KliX pe30HaTopoB li3 rerJIaTl1Ta. 

r.1eTo~ MCCJIell0B!lHID1: 

M3~aeMHe pe30HaTOpH rrp~JlCTaBJIHJIli COÓOM m1CKij ~aMeTpoM. 

5,0+6, ÜMM II TOJIliUlIHpil O', 3tP, 4MM' i'I3, ;t:mc~o;ro li rrpF!l'.1ecHoro 12% Ali rm.1a

TIITa. Paõc-ra rrpOBO,llJUIaCI>.B rrsyx .nanpaanennax: ~:lrHOBeJlH:.lH peaRUIDI Rpnc

TéJ.JIJIOB na .neficTBMe ÓHCTPUX HeiíTpolIoB B Te~eHMe ,IJ,Jil1T6JlI>HOc'ra llMIIYJII>Ca 

M M3MeHeHne nx CBOMCTB tIoCJIe mnrreJIbIlliX OÓJI~eHM:ti.D03.n;eí1cTBMe m.l
rrYJI:bCHHX HetíTpomillx nOTOROB na pesonancnyn l1acToTY,1.a3Y 11 LU.'lIIJIlIITYJ:(y 

ROJIeóaI.rnJ1 ,HaMa;rfllfllelU{OGTll pos o na TÓpOB l1CCJI8,IJ;OBaJIOCb na ·II·Iw,Hã.JIe·. 

mMrYJThcHoro ·,peal{TD:pa,J1BP-2 JIH' Ollill1 npn ero t.10ÍltHOCTI1 I MDt co' êJIe:ny

'ICJIItID,m napaMeTpél.1'1l1 'IJOT.oM. /31: " I ., " 

I
 
~aCTOTa\ OJ18'JI:O'BaInm llMI1.Y'JI~,COB
 

JI.JlliTem;HOCTI> mmYJll:,'da ÓUCTpllX' HettTpoHoB' 220
HMnY.JIbCHaJI' :nJIOTHOCT'B nOTORa ÓUCTpUX neHTpoHoB 

I" " 

'5 1"U; 
220'MRC'; 

(2 .8±G,3)IdI 1a/ c M21 ' 

·Herrp-ope.n;cTBeHHo 'B 1\i'IOMOHT 1303,IteficTBM He:1T:p0HOB, cnoMO!l\I>lO I
, 

UHWpoBO~o:ll3Mep~Te~ BpeMé'HHUx nHTepBaJIOB KOHTpO~OBaJICH rrepI1ó~ 
,I.I CB060,IJ;Ho 3a.,'ryxaKIllHX' ROJIe6amrrt 'pe30Ha'ropa rrpa era mVlIIYJI1CHOM B03ÓYJ;t

I nenaa na ~aCTOTe peaonanca, O,IJ;HOBpeMeHHo c nOMOII.tbID OCIJ;H.7L7IorpacIa D8

I, JIOCI> HaÓJIIO,IJ;eHlle 38, im~a. M""'ff a:r;~. iJ..'mlli HaMarHWIeHHOCTll. 
UHhtle~-g~ 

mr~BktK ECJkJU)~~ li 
6l'ASJ1~;!OTEHA ij.. 
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MOMeHT H3MepeHKft CHHXpOHH3Hp0BaXCH c MOMeH'1'OM BCITHmRH peaR'1'opa.M3Me
HeHIDt ROHTP0JmPyeM.HX rrapaaerpos rre 6WIO 3apernC'1'pKJ)OBaHO, ,Il',8JIbHeilnnIe 
HCCJIe.n;OBaHHH BJIIDIHH.ff HaROTIJIeIDUI pa.nKUHommx .n;eepeR'1'OB npononaxacs npa 
~'1'aJInHOM 06~eHHR 06paSnOB B RaHaJIe ~I YC'1'aHOBRR "Pera'1'a" /4/. 
Cpe)J;HHe 3Ha~eHER llJIOTHOCTR nOTOROB He~TpoHoB HMQHR CJIe~e BQRH
~mm: 

Me~eHHHe HeftTpoHH (5,5±O,7)I OI I H/cMfc;
 
pe30HaHCHHe He~TpoHH (I,2±P,2) I OII H/C~C;
 
611c'1'plle Heif'1'poHll, (7,0±O,S)IOII H/cwfc.
 

TeMlIepaTypa B I RaB'aJIe (55+3) cnpa MOmHOC'1'H peaxropa I16P-2 I MB'1'. 
no 06~eHHH H npH ~HCax IoI8H/c~ R 2·roI 8H/cMf H3MepEJIRCll 

3aBRCifMOCTH c06CTBeHHO~ ~aCTOTH,.n;06poTHOC'1'H H ~'1'Y~ ROJIe6aRRa 
HaMB.rmflIeHHOCTH pe30HaTOpoB 0'1' HaIlpmK8HHOCTR MaI'ImTHOrO nOJIR:.H3Me
peHHH npOBO~Cll Ha YCTaHOBRe,6~OR-CXeMa ROTOpo2 nORa3aHa Ha pRc.I. 

~~ N J 
2 , • 

3 
4 

C-J 
PRC. I. EJIOR-CXeMa YCTaHOBIm ~ rrOJIeBHX 3aBHCHMOCTeft
 
~aCToTH,.n;06poTHOC'1'R H aMnJIH'1'Y~ ROJIe6aRRa HaMarHHqeHHO~TH
 

pe30HaTOpa..
 
I-H3MepMTe~ Aqx, 2-RaTymRa B036~eHHH,3-pe80HB'1'Op,
 

4-H3MepHTeJIDHaH' Ka'1'ymKa, 5-8JIeKTpoMaI'HHT, "6-~acToTOMep,
 

7-BOJIDTMe'1'p. .
 

BHCOKO~~CTOTHHe 8JIeRTpHqBCKije Ko~e6aHRH OT H3MepRTaJIH aMTIJIHTY.n;HO
'TIélC'1'OTHHX xapaRTepHC'1'HR /ATl../ I noc'1'ynaJIH na B086YJK,1J.B.1IJUTD KaTyIUKy 2, 
'BHYTPH ROTOpo2 TIOMem8JICH HCCJle,n;yeMllft pe80HaTOp 3.llaC'1'OTs aJI8R'1'plllIec
soro CHrHaJIa nepecrpaaaazacs aBTOMa'1'HlIecKH,H npz ceananeaaa eã c 
c06cTBeHHoI 'TIélCTOTOI pe30HaTOpa B nOCJle.n;HeM B086~cll MarHHTO
aRycTHlIeClOIe ROJIe6aHHH,HaBO;ItaIItHe 8nC B H8MepHTeJI1lHOA RaTYIlIRe 4 •.lI.nH 
cmmemm npmol nepe,na1!H 8JIeRTPHlIeCltOrO CKI'HaJIB. c 0,llH01 KaTYDJB1l aa 
,Iij>yryn. OHH HBMB.TI:lB8JIHOll B3aHMHO nepneH,ItImyJIJlPHo.CHI'HaJI c R3MepHlteJ1ll
HoA Ka'1'ynIKH IIOCTyII8JI HB. BXo~ HSMepH'1'8JIJ1 AtIX.HcOJIe.nyeMHI pe30Ha'1'Op c 

CRC'1'eMO~ B036~eHHH IIOMe~CH B 3a30p M~ rrOXIDCaMM 3~eKTpoMarHH
Ta 5,C03~romero nOCTOHHHoe MarHHTHoe rrOJIe,Harrp~eHHocTD KOToporo 
MOXHO H3MeHH'1'll B .n;HaITa30He 0+3,0 K3. TIo illHpHHe pe30HaHCHofi ~HHHH, 

Ha6~.n;aeMofi Ha 3RpaHe H3MepHTeJIH A~,orrpe.n;e~aCll .n;06pOTHOCTll p830
~i 

a~
 

HaTOpa.1IaC'l'OTa H aMrmHTy.n;a ROJIe6amm: HaMaI'ffiIl1eHHOCTH pesoaaropa H3

Mep~Cll COO'1'BeTCTBeHHO ~aCTOTOMepOM6 H Bo~nAeTpoM 7 c TO~
 

HOCTlllO 0,1%.
 

V'
 Pe3YJI1lTaTll Hc~enoBaHHa
/ 
M3MepeHHH nORa3~,~TO rrpH .n;03ax oó~eHHH MBrHlIToaRYCTHqeCRHX 

pe30HaTopoB .n;o 2,0· I OI8H/cMf c06CTBeHHaH ~aCTOTa H ~arra30H ee 
nepeCTpO~KH MarHHTIlliM no~eM He H3MeHHIDTCH c TO~HOCTllro 0,1%. C YBe~
~eHHeM .n;08ll 06~eHRR npOHCXO)J;HT YMeHDm8HlIe ~06pOTHOCTH M aMII~TY.n;u 

KOJIeóaHHa HaMarHKqeHHOCTR peSOHaTOpOB(pHC.2 H 3). 

2,0 I • PRc.2. 3aBHCIDJIOCTlf
1 

aMIIJIHTY~ Ko~e6au 
HHft lIaMarI-I.WleHHOC
TM(MB)/a/,oTHoCH-'1,0 
TeJI1lHOrO H3M8HeHHH 
.n;06POTHOCTlf/6/ pe
30HaTopoB H3 ~HC
Toro reMaTHTa 0'1' 

1,0 2,0 H HanpRmeHHOCTH Mar

-60 L-I_'

O, I ! HHTHoro nO~(K3). 

41Q, % 1-.n;0 06~eHIDI, 
Q 2-rrpH (fimoeH

ce 10I8H/CM2,- 30 '.'l 

3-rrplf ®meH
ce 2.I018H/C~. 

----l 

3'1'0 MoxeT 6llTD CBH3aHO c HaROIIJIeHH8M B MaTepnane ~OHHHX .n;eWeR
'1'OB H HX Roa.n;eHcanneA B .n;oc~aTO~HO RpynHHe Heo~opO~OCTH.C~e.n;yeT 

OTMeTHTD,~TO B 06pa8nax c rrpRMeCllID allIDMHHIDI R3M8HeHHH IDAeroT MeHDmyD 
Be~KHy,~eM B 06pa8nax 6e3 rrpHMe~H. 

1
 
Hccne.n;OBaHHe BJIRHHRH HHT~HCKBHOCTH no TORa He~TpoHOB na rrapaM~Tpu'
 

pe80Ha'1'opoB,npOBe.n;eHHoe Henocpe.n;C'1'BeHHO B rrpouecce 06~eHHH na Ka

~a~II HEP-2,nORa8~0,~TO npH nHOTHOCTH nOTORa B HMITy~ce
 

.n;o 2,S.IOIIH/cMf·c H3MeHe~ é06c'1'BeHHoft ~aCTOTH pe30Ha'1'opa c TO~

o I I ! 

HOC'1'llD O,05% He npOHCXO)J;H'1'. 

2 '3,/ 
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Prrc.3: 3aBIICMMOC


TI1 aNlIl.JrnTY,IÇhI IW

.r, 

'JI8oamti1 HaMarlrn

1I8HHOCT11'(MB) /a/,
1,0
 

OTHOCIIT8JIbHOrO
 

M3M8H8HRH ~OdPOT

HOCTM /O/p830Ha


o L..- ----.l-- ! TOpOB 113 npllM8C
2,0 .Hi1,0	 Horo /2% AI/ r8

O'	 , I " I MaTUTEI OT HanpH

~,% 1 'JK8HHOCTH MarIDIT2" ~ 
Q ~. 8. ncro nOJIR (R3) ~ 

L-no OO.JI'yq8I-IIDI,3~30 
2-npli rrlJII08H

ce IOn\/C~, 
3-npll QlJII08H" 

...:6ü'l- I ce 2·I018H/C~ • 

;aI~8 H~ ÓHJIO 3ap8rMCTpHpOBaHO M3M8H8HHH .~11TYnH 11 [a3U KO

~eóaHID1 pa3,?HaT,o;pa B r,lOMeHT B03.n;ei1c'Í'BIU! Heíi:TpOHHl:lX' lllVIIIYJII:>ÇOB • .II.7m 
cpaBH8IDIR. npllBe.n;eM pe3YJIbTaTH HCQJIe.n;OBaHRH BJIHHHRR MOH1l311p~amero 

113~8HHH, ~a lIaCToTY KBQP~8BHX pe30HaTOpOB /5/: rrpM ~Hce IOI4H/c~f 
O~HOC~TeJII:>H08 113M8H8H11e lIaCTOTH p830HaTopa COCTaB~O 0,OU2% •. 

I .~~RHM OOpa30M, pe3Y~TaTH ~ccJIe.n;oBaHHfi'no3Bo~ c.n;eJIaTI:> BUBO~, 

lITQ YCTPOHCTBa Ha OCHOBe MarHHToaRycTH1IeCRliX pe30HaTopOB 113 TeMaTIITa 

c lIaQTQTHH11 rrpeftcTaEJIelrneM MH~PManHll CoxpaHRIDT paOOTocrrOCOOHOCTb ~ 

llMrroyJI~CHl:lX H~H?,'20HHl:lX nozrrx c rrJIOTHOCTI:>lO OUCTpUX HefiTpOHOB B IDJ!IIY-!II:>
18H/cr,fC8 2,8.IOIIH/c~CYl rrpn noaax OO.JIy'IeHHR.n;o 2.I0 rrpll IIJIOTHOC;ll 

tl' nOTORa OUCTI<HX He.ttTpOHOB B Hl',mYJThCe (5·,.6±.Q,6) IuI4c~r2c-I. "'. 
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MOWKHH B.B. H AP.	 P14"-86-171 

~ccneAoBaHHe paAHaUHoHHo~ ~TO~KOCTH MarHHToa~ycTH4ecKHX pe30HaTopoB
 
H3 reMaTHTa
 

HccneAyeTcR paAHaUHoHHaR CTO~KOCTb MarHHToaKycTH4ecKHX pe30HaTopOB H3 
reMaTHTa (a-Fe20 a) . nOKa 3aHO, 4TO npH 06nY4eHHH $n~eHcOM 6~CTP~X He~TpoHoB 

AO 2.10 18 H/CM 2	 , npH nnOTHocTH nOToKa (5,6±0,6)10 14 H/CM2C, cb6cTBeHHaR 
4aCToTa pe30HaTopOB H AHana30H ee nepecfpO~KH MarHHTHblM naneM He H3MeHR~TcR 

c T04HOCTb~ 0,1%, a aMnnHTYAa Kone6aHH~ HaMarHH4eHHOCTH YMeHbwaeTcR AO 50%. 
npeAnonaraeTcR, 4TO YMeHbweHHe aMnnHTYA~ Kone6aHH~ HaMarHH4eHHOCTH CBR3aHO 
c ~aKonneHHeM B MaTepHane paAHaUHOHH~X Ae$eKTOB H HX KOHAeHcauHeH B KPynH~e 

aKycTH4ecKHe HeOAHopOAHOCTH. HeH3MeHHocTb 4acToTH~X xapaKTepHcTHK n03BonReT 
. YTBep~AaTb, 4TO YCTpo~cTBa Ha OCHOBe MarHHToaKycT~4ecKHX pe30HaTopOB H3 re

MaTHTa c 4acT~TH~M npeAcTaBneHHeM HH$opMaUHH coxpaHR~T pa60Tocnoco6HOCTb 
8 He~TpOHH~X nonRX c hnOTHocTb~ nOTOKa 6~CTP~X He~TpoHoB 5,6,10 14 H/ CM2c 
npH A03e o6nY4eHHR AO 2'10 18 H/CM 2 • 

Pa60Ta 8~nonHeHa	 B na6opaTopHH He~TpoHHO~ $H3HKH OHHH. 

Ilperrpaar OfueJl,HHelQloro HHcnrryra xnepasrx HCCnenOBaHHH. 1ly6ua 1986 

nepeBOA O.C.BHHorpaAoBoH 

Moshkin V.V. et aI ..	 P14-86-171 

Investigation of	 Radiation Resistance of Maanetoacoustic 
Resonators Prepared from Hematite 

Radition resistance of magnetoacoustic resonators from hematite ~-Fe20~ 

'is studied. It is shown th~s the resonator beinq irradiated with the fast 
neutron fluence up to 2'10 n/cm 2 (flux density (5.6±0.6)10 14n/cm 5) keeps 
within 0.1% accuracy of its own frequency and the ran~e of returning under 
magnetic field action, while the ampl itude of magnetization modei reduces 
to 50%. The latter is supposed to occur due to accumulation of radiation 
defects then condensed into lar~e acoustic inhomooenities. Firm frequency 
characteristJcs allow one to conclude that apparatus based on maanetoacoustic 
resonators from hematite with frequency representation of informatlon keep 
stable operation in neutron fields, fast neutron being 5,6'1014n/cm2s, under 
irradiation dose up to 2·1018n/cm 2 . 

The investigations has been performed at the Laboratory of Neutron 
Physics, JINR • 

Preprint of the Joint Instítute for Nuclear Research. Dubna 1986 
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