
'\'; 
I 

I
I

~ 
: 

12 Korr.	 :1 
I 
•\\ 
\1 
i 

'. 
Dfih8AIH8HHbll 

MHCTMTYT.J
 \fX/ RA8pHblX 
MCCII8ADB8HMI 

AYfiMa 
La 

18-86-1'"10 

~ l 
:)
" 

\	 m.C.AHHCHMOB, m.B.3aHeBCKHH, A.B.MBaHOB, 
M.KHoypeK*, .JI.MOYlJKa*, T.H3TYIlIHJI*, JI.neJIJIap*,,r 

1\
,	 B.,lJ..nellIeXOHOB, JI.n.CMblKOB, c.n.1JepHeHKOl, 

..	 YCTAHOBKA 
~1 
\ ,lJ.JIH QH~POBOM HEMTPOHHOM PA,lJ.MOrPA~MM 

HA OCHOBE MHOrOCTynEH1JATOM 

I! · JIABMHHOM KAMEPM HM3Koro ,lJ.ABJIEHMH 
, 

I 

-- - ~ 

Hanp3BJleHO B OprKoMHTeT Me~YHapo,lI,HoHKOHcPepeHQlIH\ 
no npOBOJlO'IHbIM KaMepaM (Bena, ABCTpWl, 
25--28 <peBpaJIH 1986 r.)rPeAaKTOP T.5I.)l{aÕHI.J;KaH. MaKeT H.A.K~ceneBoiL
 

Ha60p B.C.PYMHHI.J;eBofi.
 'h;
'nOAnHcaHO B neuar s 28.04.86. '" UpOeKrHo-npoH3Bo,lI,CTBeHHaH õaaa HHH, Ilpara, qCCp

~~opMaT 60x90/16. O$ceTHaR ne4aTb. Y4.-H3A.nHcToB 0,79.
 
Tl4p(lll< 285. 3aKa:J 37611.
 

H3AaTenbcKH~ QTAen 06DeAHHeHHoro I4HCTHTYTa RAepH~X HccneAoaaHHH. ~	 1986.1

ny6Ha MoCKOBCKOH 06naCTH. ,'.'M*
 

'I
1I 
I!. 
::\t 
I.lt 

'/1 



I 
I
 
I
 

I 
I 

I
 
I
 

BBELJ:EHME 

Heârponnaa panaorparpaa - O,rr;HH H3 MeTO,rr;OB aepaapymaiomero 
I<:OHTpOJUI MaTepHanOB, acnonsayerca B rex cnysaax, xorna npHHI..U1

nHa.JIbHO HeB03MO:>ICH0 ,rr;06HTbQH pe3YJlbTaTOB c nOMOII.J;b1O peHTreHOBCI<:OH 

panaorpadraa HJlH npyrax MeTo,rr;OB. B. OCHOBHOM B aeãrpoaorparpaa ripa
MeHfflOTCH rryxxa TenJlOBblX HeHTpOHOB c ManOH pacxonasrocrsro H C HH

1•
TeHCHBHOCTblO 102 -;- 1dl CM-2o c- TIOTOI<: HeHTpoHoB conpoaoaciaerca 
HHTeHCHBHblM y -cPOHOM B UlHpOI<:OM 3HepreTHqeCI<:OM ztaanaaoae, I<:OTO

psrã BJlHHeT na KaqeCTBO HeHTpoHHOH panaorpaxe-na. 

KaI<: npaaano, nna HeHTpoHHOH panaorparpaa 06blqHÓ HcnoJlb3YIOT: 

HeifTpoHHO-qYBcTBHTeJlbHbIH Cl~HHTHJlJlHTOp c cPOTor'pacPHqeCI<:OH TIJIeHI<:OH 

HJlH c 3J1eI<:TpOHHO-OnTHqecKHM npeoõpaaoaarerrexr; TOHI<:OCJlOHHbIH I<:OH

neprop H'eHTpoHoB B COqeTa.HHH c cPoTOTIJIeHKOH HJlH c rpexoasn-r zterercro

por-r. B xasecrae rcoaaepropa rennoasrx HeHTpOHOB npHMeHHIOTCH coena

HeHIDI, conepacaiuae H30TOIlhl 6 Li, 10 B, 155.157 Gd, 164 Dy, 113 Cd 
H 115In. OCHOBHblMH rrapasrerparaa CHCTeMbl H306paJKeHHH B HeHTpoHHOH 

panaorparpaa HBJUIlOTCH npOCTpaHCTBeHHoe paspenreaae, 3cPcPeKTHBHocTb 

peracrpanaa HeHTpOHOB H qYBCTBHTeJlbHOCTb K raMMa-cPOHYo 

Bsrõop CHCTeMbl 3aBHCHT OT I<:OHI<:peTHOif aanaxa H acrrorrsayeraoro 
HCTOqHHI<:a lIeHTpOHOB. 

B panaorpadiaa B rrocrrennee BpeMH npHMeHHIOTCH IJ;HcPpOBble cno

C06bl o6pa60TI<:H H30õpIDKeHIDi c uerrsro nOBbIUleHHH xaxecraa H HHcPopMa

THBHOCTH MeTo,rr;a. )J.n.H nonyxeaaa panaorpasoa aenocpencraeaao B UHcP

POBOM BHAe raaonsre n03Hu;HOHHo-qYBCTBHTeJIbHble nerexropsr HBJUIIOTCH 

aecsxra nepcnexraaasrr-ra. C nensro paspaõorxa MeTo,rr;HKH I..U1cPPOBOH 

HeifipOHHOH pannorpadiaa npn HHTeHCHBHOCTHX HeHTpOHHoro nyxxa 
102 -:- 10 5ç M - 2 • c-t õsma npenrroaceaa YCTa.HOBKa na OCHOBe raaoaoro 
n03H:u;HOHHO-qYBCTBHTeJlbHoro zrerexropa c BbIBO,rr;OM H306pIDKeHHH na 

TeJleBH3HOHHbIH nncnneã, TIpHMeHeHHe 06blqHOH MTIK c KOHBepTOM 

H3 10 B ne VnOBJleTBOpHJlO Tpe60BaHHHM BbICOKoro npOCTpa.HCTBeHHoro 
/ 1/o

pa3pernemm Tpeõyesroe 06blqHO npOCTpaHCTBeHHOe paspemeaae ae 

\ ,rr;OJIJKHO 6blTb xYJKe 1 MM (FWHM), CHCTeMa ztorracaa 06J1~aTb HH3KOH 

qYBcTBHTeJIbHOCTbIO K raMMa-H3J1yqeHHIO H 6bICTpo,rr;eHCTBHeM OKOJlO 

105c- 1• 

Ha OCHOBalUIH onsrra ,ra60Tbl c MHorocryneHqaTOH JlaBHHHOH rcavre
/ 2• 3POH HH3I<oro ,rr;aBJIeHIDI , a TaKJKe pe3YJlbTaTOB, norryneamax aaropa

MH 14/., õsrrra npennoaceaa H paspaõoraaa YCTa.HOBI<:a ,rr;JIH' UHcPPOBOif Hem

pOHHOH panaorpadma na OCHOBe MHorocTyneHqaTOH JlaBHHHOH KaMepbl 

HH3Koro ,D.aBJleHHH. 

Itn~elhtit;Ull~n KHcmyT \ 

O(l;~~l~!.!. R.t...!:li~!~R1Ud , 
6t11b) l~"! o ,t:.KA 
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1. OrrHCAHHEYCTAHOBKH 

YCTaROBKa ,nJIH lUUPPOBOH HellTpOHHOH panaorparpaa COCTOMT H3 
(pnc.L] MHorocTyneHtIaTOH .naBHHHOH KaMephl (MCJIK) HH3KOrO nas
neHIDI c CHCTeMOH raaonoro 06ecnetIeHIDI, 3JIeKTpOHHKH C'beMa KOOp,nH
HaTHOH HHQ.JopMaUHH, CliCTeMhI cõopa li 06pa60TKH ,naHHhIX C nOMOIIJ;hIO 
MHHH-3BM, CHCTeMhl npencrasneaaa JJ;aHHhIX, a TaKJKe KOMruIeKTa rrpo
rpaMM, 06eCnetIHBalOIIJ;HX pa60TY YCT~OBKH. 

.APAJIBEPMB:3 

128 KEA.nT 

r;;u ·JmêÊI 

.111 IiIIlTlOrHKA 

TEOPA 

Pac.L 06~aH cxexra YCTaHOBKH. ,I:(CIl- ,D;HCKpHMHHaTOp co Cne,D;fl~HM 

noporOM, Jl3 - JillHHfl 3a,uep)KKHI 

2 

1.1. .ueTeKTop 

,lleTeKTop npe,nCTaBJIHeT ~060H MCJIK nasrcoro ztaaneaaa, nosre
3rn;eHHYIO B BaKYYMHblH 60KC 520x460x85 MM c BXO,nHhIM OKHOM 

230x180 MM 2 • CxeMaTWlHhlH paapes zrerexropa nOKa3aR aa pac.ã. CTaH
napraaa MllK, COCTOBrn;aH H3 KaTO,nOB Cx li C. li aaona A (3a30p aaozt
xaron 4 MM) , zrononaeaa rrpenycarrarensnsrsr fPT), li ,npeHQ.JoBhIM (TC x) 
npOMe~TKaMlI urapaaoà 3 li 5 MM COOTBeTCTBeHHO. AHO,nHaB nnOCKOCTh 
HaMOTaHa npOBOJIOKOH H3 30nOtIeHOrO aorrsdrpaxra ,IUlaMeTpOM 20 MKM 
C urarora 2 MM, ocransasre anexrponsr HaMOTaHhI npoaorroxoã lI3 6e
pHnm1:eBOH 6pOH3bl ,D;u:aMeTpOM 50 MKM C maroxr 1 MM, npaseer anercrpozt 
T HaMOTaH B oõoax aanpanneaaax. KOHBepTop TennOBhlX Hei'upoHoB 
pacnorraraerca aa anercrpone P H npencraanaer C060H nnacraay lI3 amo
MHHIDI paaraepor-r 230x180 MM 2 Tonrn;HHoH 2 MM C aarrstneaasrvr co CTO
pOHhI anercrpozta P cnoest õopa 'rornuaaoâ 6 MKM li conepacaaaesr 86% 
asorona lOBo 

~~ IrBXO.r:lHOEOKHO 
;;;tí'A;;; ~+:i~~~~~~6pHEilTPOHOB 

. P - 3JlEKTPO,I:( 
T - 3JlEKTPO,I:( 

C x- KATO.n: } 
A-AHO,I:( MIlI< 
C -KATO,I:('

y 

PHc.2. CXeMaTHtlHhlii paspea nerereropa: P - 3JleKTpO,D;, T - 3JleKTpo,D;, 
Cx' Cy - KaTo,D;bI, 'A - aHOAMIlK. 

,lleTeKTop peracrpapyer a -tIaCTHIJ;hI, nsrneraronrae B npenycana
TenbHhlH npOMeJKYToK (PT) c eaepraeá no 1,77 M3B B peaynsrare peax
UHH lOB (n, a) 7 Li. MCJIK aasrcoro ,naBneH.IDI, oõrranaronraa CBOHCTBOM 
3neKTpOHHOH ePOKYClIPOBKlI /5/, nosaonaer C BhlCOKOH TOtIHOCThIO onpe
neJIHTh rcoopnaaarsr nxona fI -nacrnu B zterercrop, nparcrasecrca He3aBlI
ClIMO 01' yrna axona. . 

3neKTpo,n P c KOHBepTopOM, HaxO,nHIIJ;HMCH nozr orpauarensasrsr < 

rrOTeHUHaJIOM Up , H30nllpOBaHhI 01' aJIlOMlIHHeBoro axonaoro OKHa. Ha 
anexrpon T nonaerca OTpHuaTeJIhH;hlH rrOTeHUlIaJI U T' aa aaon A - nono
JKHTenhHhlH UA' Paõosee nasneaae B 60Kce nonnepacaaaerca npOCTOH 
'H Ha,ne:IKHOH CHCTeMOH nponysa. I'aa aarexaer xepes HrOnhtIaThlH aarexa

3 



rens npa O,IJ;HOBpeMeHHOH OTKatIKe 60Kca <pOpBaKYYMHbIM HaCOCOM. 

R:oOp,IJ;HHaTHaJI HH<pepMaIJ;HH CHHMaeTCH c noraomsrc JlHHHH aanepxcxa 
(313) c noroanoâ 3a.n;ep:>KKOH 2,2 HC/MM. 

1.2. 3J1eKTpOHHKa YCTaHOBKH 

06:r.u;aJI cxesra 3J1eKTpoHHI<:H peracrpanaa, 06pa60TKH H BH3YaJIH

3aIJ;HH ,IJ;aHHhIX norcasaaa na pac.L CHrHaJIbI C ,IJ;eTeKTOpa nocrynaror tIe

pea MaJIOlIIYMHI..IJ;He rrpe,IJ;YCHJlHTeJlH H YCHJIHTeJlH na ,IJ;HCKpHMHHaTOp CO 

CJle,IJ;HIUHM nOpOrOM ,IJ;JlH KaTO,IJ;HhIX H na ,IJ;H<p<pepeHIJ;HaJIbHbIH ,IJ;HCKpH

MHHaTOp ,IJ;JIH a.HO,IJ;HbIX CHrHaJIOB. CHrHaJIbI C ,IJ;HCKpHMHHaTOparrOCTY

rraror BO BpeMeHHOH rrpOIJ;eCCOp, xoropsrã ocyutecranaer nponeprcy na
JlHtIHH BCeX rrHTH CHrHaJIOB B COOTBeTCTBYIO:r.u;eM BpeMeHHOM HHTepBaJIe, 

YCTpaHHeT H3 06pa60TKH MHOrOKpaTHble C06bITIDI H <pOpMHpyeT yrrpaa
JlHIOII.J;He CHrHaJIbI ,IJ;JIH BpeMH-I..Ui<PPOBOrO rrpe06p3.30BaTeJlH (BUTI) , re
aeparopa TaKTOBbIX HMrrYJlbCOB H paapaaaaaarouteã rraMHTH (PfI}. llIar 

KBaHTOBaHIDl apewrenaoro HHTepBaJIa MO:>KeT YCTaHaBJlHBaTbCH paBHhIM 2 

MJlH 4 HC, lno npa csevre C 060HX KOHIJ;OB 313 COOTBeTcTByeT 0,45 HJlH 

0,9 MM. 

KOOp,IJ;mIaTHaJI HH<popMaIJ;HH xaacnoro OT06paHHoro C06bITHH 

(2x8 6HT) rrocrynaer B PTI H tIepe3 6J10K CHHXpOHH3au;HH B HHKpeMeHT

HYlO navrars eMKOCTblO 256x256x16 61IT. I1HKpeMeHTHaR rraMHTb H 6J10K 

CHHxpOHli3aIJ;HH COe,IJ;HHeHhI TaK:>Ke sepea MarHcTpanb KAMAK C MHHH

KOMnbIDTepoM JLSI-21 qmpMbI ENERTEC-SCHLUMBERGER, KOTOpbIH: 

CO,IJ;ep:>KHT nnary rcovmsrorepa LSI 11/23 <pHpMbI DEC C rraMHThIO 2x64K 

16-pa3pH,IJ;HhIX CJlOB, aareprpeác LSI - KAMAK, aareprpeãc HaKOIIHTeJlH 

na rH6KHx MarHHTHhIX ,IJ;HCKax RX-02 <pHpMhI DEC. TIepH<pepHH:I-lbIMH 

YCTpoHcTBaMH HBJlHIOTCH TaK)Ke A/U nesars TI-SOO <pHpMbI TEXAS IN

STRUMENTS, TepMHHaJI TESLA CM-7202. KOMrIblOTep tIepe3 MarHcTpanb 

KAMAK yrrpaanaer YCTaHOBKOH:, C60POM ,IJ;aHHhIX H ocymecrarraer oõpa
60TKY HaKOrrJleHHOH: IJ;H<PPOBOH: KapTHHhI, paCCtIHThIBaeT CTaTHCTHtleCKHe 

napasrerpsr, a TaK)Ke npoaepaer paõorocnocoõaocrs HeKOTophIX 6J10KOB 

3J1eKTpOHHKH. 

1.3. Ilporpasoaaoe oõecneseaae 

C03,IJ;aHO nporpasoanoe oõecneueaae OCHOBHhIX -pe:>KHMOB pa60TbI 

YCTaHOBKH. 

Oneparopy npennaraerca CIIHCOK CJle,IJ;YIOm;HX nporpase-r: 

- nporpaeoaoã INC sartaerca BpeMH HaKOIIJIeHIDI AaHHhIX B HHKpe

MeHTHYIO rraserrs; 

- nporpasoaa WRITE WIND ocyutecrnnaer nepenoc acero MaCCKBa 

HH<popMalntH HJlH ero tIaCTH U3 HHKpeMeHTHoH rraMHTH HJlH raõxoro ,IJ;HCKa 

B rraMHTh 3BM; 

l • 

f 
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- nporpasoaa READ WIND rr03BOJlHeT rrpOH3BO,IJ;HTb 3aIIHCb acero 
H306pa)KeHHH HJlH ee tIaCTH H3 rraMHTH xowmstorepa na ra6KHH ,IJ;HCK HJlH 

B BH,D;eonaMHTb. IIpH 3TOM O,IJ;HOBpeMeHHo rrpOH3BO,IJ;HTCH JlHHeHHaJI TpaHC

Q>opMaIJ;HH OIJ;H<PPOBaHHOrO H306pa:>KeH~ <Imi I1' Imax> ~ <Jmin , J max> , 
rne Imin , I Max (O S I min < I max .$ 64K) - KOJlHtIeCTBO C06hITHH, 

3aIIHCaHHhIX B HtIeHKax. rrepBOHatI3.JIbHOrO H306pa)KeHHH Jmi l1' Jmax 
< J ~ 64K) - HX 3HatIeHHH rrocne TpaHc<popMau;HH;(O .s J min max 

PHc.3. 06ll.1,HH BIiA YCTllHOBKH BO BpeMH CTeHAoBbIX acrrsrraaaã. 

nporpasoaa CURSOR rr03BOJlHeT nepevrentars KYpCOP rro axpa
HY ,IJ;HCnrreH, npa 3TOM BhmO,IJ;HTCH KOOp,IJ;HHaThI rcypcopa H CO,IJ;ep)KaHHe 

,IJ;aHHOH: HtIeH:KH na TepMHHaJI; 

- nporpasoaa PROFIL BhIBO,IJ;HT na AHCIIJIeH: B 3a,u;aHHOM MaCllI

Ta6e H :O;BeTe rHCTorpaMMY 3a,u;aHHOH: CTpOKH HJlH cToJl6IJ;a H306pa)KeHHH; 

- nporpaxoaa FRAM CJlY:>KHT ,IJ;JlH KOH1'pac1'HoH 3aCBe1'KH HY)KHOH: 

06J1aCni na ,IJ;HCIIJlee H naer B03MO)KHOC1'h 3a.n;aHHH KOOp,IJ;mIaT 06J1aC1'H 

,IJ;IDI IJ;mppOBOH: 06pa60TKM; 

- nporpaxtraa HISTO npenaasaaveaa ,IJ;JlH c1'a1'HC1'HtIeCKOH: oõpa

601'KH M rrocrpoenaa rJ;lC1'orpaMM pacnpezierrenaa KOJlHtIeC1'Ba HtIeeK 

rraMHTM B 3a.BI1CI1MOCTH 01' cO,IJ;ep)KaHHH HtIeHKH, npaaer-r KOJlHtIeCTBO CO

6bITHH: ne)KHT B aarepnane Me)K,IJ;Y ,IJ;BYMH 3a.n;a.HHhIMH ypOBHHMH, a KOJlH

qeCTBO HHTepBaJIOB MO)KeT ,IJ;OC1'Hra1'h 200; • 
4 5 
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- nporpaeo-ra 8TAT rrOSBOJUleT ztna Sa,D;aHHOH tIaCTlf xapraasr na

XO,n;HTh MHHHMaJIhHOe H MaKCHMaJIhHOe 3HatIeHHe B RtIeHKax H paccxa
rars cpenaee SHatIeHHe nna BCeX HtIeeK Hso6pIDKeHHH. 

2.3KCITEPHMEHTAllbHWEPE3YllbTATW 

Creanoasre HCrrbITaHIDi KaK CaMOrO nerexropa, TaK H BCeH YCTa

HOBKH rrpOBO,n;RJIHCh B rrOMOI..IJ;hIO KOJIJIHMHpOBaHHOrO a -HCTOtIHHKa 

2i0pO H (Pu-Be)-HctOtIHHKa HeifrpoHOB. B nansaeãtuera 6bIDH npoaeneasr 
HCIlbITaHHH Bceif YCTaHOBKH na 3KCrrepHMeHTaJIhHOM peaxrope HYJIeBOH 

~OJ~HOCTH B qCCp C ml'~eHCl:IBHOCThlO B pa,D;HOrpa<pHtIeCKOM rrynxe no 
10& TeITJIOBbIX HeHTp./CM npa MO~OCTH 3KcrrOSHUHOHHOM ,n;OSbI Y -HS

JIyqeHHH no 90 P/tI, KOJIJIHMaQl:lH: HeHTpOHHOrQ rryxxa L:D panaa 4-3. 

2.1. PesYJIhTaTbI CTeH,n;OBbIX HCrrbITaHHH 

EbIJI onpenenea pa60tIHH pe)KlfM nerexropa. ITpH ,n;aBJIeHIDI 5-6 Top 

Hso6YTaHa:l31 K03<P<PHUHeHT rasoaoro yc'HJIeHHH zterexropa MaKCHMaJIeH 

H nocraraesroe COOTHorneHHe CHrHaJI/rnYM nna KaTo,n;HbIX CHÍ'HaJIOB no

CTaTOtIHO ,n;JIR rrOJIYtIeHHH xopomero rrpOCTpaHCTBeHHOro paspeuieaaa rrpa 
paõore B cepennae rrJIaTO CtIeTHbIX xapaxrepacrarc zterexropa, ,n;JIHHa I~O

TOpbIX COCTaBJIReT ,n;JUI aaozmoro H npenycarrarensaoro HarrpR)I(eHHH 

100 H 90 B COOTBeTCTBeHHO. 06eCrretIHBaeTCR cTa6RJIhHbIH pe)l(HM pa60TbI 

zterexropa npa HHTeHCl:IBHOCTHX a -tIaCTHU 10 2 C06bITUH MM-2 • c- xepes 
HeCKOJIhKO IYtHHYT rrOCJIe aasana pa60TbI CHC.TeMbI raaooõecrreseaaa. IllYMbI • 

nerexropa B pa6,OtIeM pexcar-re ae npeasnnaior 0,02 HMrryJIbCa- CM-2 • c-i. 

ITpoéTpaHCTBeHHoe paspeureaae HSMepRJIOCh c rrOMO:W;hlO KOJIJIHMHpOBaH

aoro nyxxa a' -tIaCTHU H COCTaBJIRJIO BeJIHtlHHY MeHee 0,2 MM (FWHM). 

)lJIR rosesnoro HeKOJIJIl:IMHpOBaHHoro a -HCTOtIHHKa, rrosremeaaor-o He

nocpencraeaao aa npé,n;YCRJIHTeJIbHbIH arrexrpon P, OHO eOCTaBJIHJIO 

0,5 MM (FWHM). 

EbIJIa rrpoaepeaa O,n;HOpO,n;HOCTh K03<P<PHQl:IeHTa YCHJIeHIDI zterex

Topa rro ITJIO:W;a,D;H, paaõpoc ae rrpeBbICHJI ± 3% na 90% ITJIO:w;a,n;H. TIpH 

onpeneneaaa O,n;HOpp;n;HOCTH, CKaHHJ;>0BaHHeM aceá ITJIO:w;a,n;H nerexropa 

YSKOKOJIJIHMHpOBaHHbIM rrytIKOM a -tIaçTHU, cpenaexaanpanonroe OTKJIO:' 

HeHHe csera aaonasrx CHrHaJIOB COCTaBJI.HJIO MeHhllle 1%. C rrOMO:W;hlO Mac

KH c pR,n;OM oTBepcTHH 6bIJIa onpeneneaa HeJIHHeHHOCTh zierercropa B,n;OJIh 

oõeax xoopnaaar, OHa ne npeasnuana 0,4%. C rrOMO:W;hlO Y-HCTOtIHHKa 

241 Am OUeHeHa KBaHTOBaR 3<p<peKTHBHOCTh nerexropa, KOTOpaR COCTa

BHJIa BeJIHtIHHY MeHee 10-6. Ü6:W;HH Bl:I,I:( YCTaHoBKH BO BpeMR CTeH,lJ,OBhIX 

HCIlbITaHHH rrpasenea aa pac.S. 
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2.2. llCIIbITaIDlR na panaorparpauecxora rrysnce aeãrponoa 

ITpH HCIThITaHHHX -lIa paaee OrrHCaHHOM nynxe HeMTpOHOI;J 6bIJIH HC

CJIe,n;OBaHbI pe)l(lfMbI pa60TbI nerexropa rrpa perHc~paUHH TeITJIOBbIX HeHT

pOHOB, CH.HTbI OCHOBHble xapaxrepacrmca zrerexropa H YCTaHO;BKH; nOJIY

tIeHhI panaor-pasrsrsr HeCKOJIbKHX 06õeKTOB. 

B nyxxax TeIIJIOBhIX HeHTpOHOB 6bIJIa onpenerreaa 3<p<peKTI1BHOCTh 

YCTaHOBKH, KOTOpaR COCTaBHJIa BeJIHtIHHY, HeCKOJIhKO rrpeBOCXO,n;.HI.IJ;YIO 

3%. Paspemarouryro cnocoôaocrs nerexropa anmocrpapyer pac.d, rne 
Bl:I):(eH rrporpam, nyxxa HeHTpoHoB, rrpOXO,IJ,.H:W;HX 6ap-<paHTOM HS nOJIOC 

Ka.n,MWI TOJIII.UiHOH 1 MM H IIlHpHHOH 2 MM, pacrrOJIO)KeHHbIX na paCCTOR

HIDI 2 MM npyr OT npyra, Ilpa 3TOM 6hIJIO nOJIYtIeHO npocrpaacraeaaoe 
paspeureaae JIYtlIIle 0,9 MM (FWHM). 

Jlapannerrsasrã nyxorc HeiiTpoHoB 
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Pnc.d. Ilporpans aeirrporsaor-o n~Ka noc
JIe ero npOXO)K.n;eHHR: xepea $aHTOM H3 

Ka}];MHR:. (CTpKIIbI nrapaaoá 2 MM C ma

rOM 2 MM, TOJIII.J;HHa Ka}];MHH 1 MM). 

Ilonyneao na MHOrOKaHaJIbHOM aHaJIH

sarope; ueaa xaaana 0,22 MM. Pa60QHH 
pe)KHM zrerercropa: p = 5 Top; U,A460 B; 
Up = 530 B; U T = 50 B. 

,UJI.H onpeneneaaa tIYBCTBHTeJIh

HOCTH K Y -H3JIyq:eHHIO 6bIJIa nOJIY

tIeHa aeãrpoaorpasoaa, B KOTOpOH 

90% C06bITHH BbISBaHO HeHTpoHaMIi 

li 10% C06bITHH COrryTCTBYIOI.U;l:IMH 
u 

HeHTpOHHOMY HSJIYtIeHHIO Y -KBaH-

TaMH. Ilpa 3TOM rrOTOK HeHTpoHoB 
2CÓCTaBHJI 2·10 3H• c- OTHOCHTeJIbHO 

,n;OSbI conyTcTBYIOI..IJ;erO Y -HSJIYtIeHHR 1 MHJIJIHpeHTreH. Ü6hItIHO ,lJ;JIR rpa
,n;HUIfOHHbIX MeTo,n;OB 161 3TO COOTHorneHHe COCTaBJIReT 105H ' CM 2 / M H JIJIH 

pearrea, 3TO na ABa nopanxa xyace, tIeM B naurexr CJIYtIae. 

Ha pac.fi noxasaaa panaorpasoaa naRJIhHHKa c rpaacrpopraaropoxr, 
2• 

nonyseaaaa npa CYMMapHOM rrOTOKe 107 
H' CM- <l>oTorpa<pHR cnenana 

c axpaaa ,n;HCIlJIeR nOCJIe Ql:I<PPOBOH o6pa6oTKH Hso6pIDI(eHHR rpancrpop

MaUH~H B 6 rpananaã SeJIeHOrO I.J;BeTa. 

3AKlllOQEHHE 

CpaBHMBaR paSpa60TaHHYIO MeTo,n;HKY c HaH60JIee tIaCTO HCrrOJIh

syeMbIM npRMbIM MeTo,n;OM nOJIYtIeHHH pazraorpasoa c nOMO:W;hlO CUHH

THJIJIHTOpa, conepacamero HSOTorr 6 Li B COtIeTaHHI:f c <poTOnJIeHKOH (HaH

60JIee tIYBcTBHTeJIbHbIM MeTo,n;), MOJKHO cnenars BbIBO,n;, tIT'O o6a MeTop;a 

06JIa,n;aIOT 6nHsKHMH naparaerpasra. Tpeõyeraaa ,n;JUI oôecneseaaa KOHT

.t ~ 
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I 
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pacraoro OTHOllleHHH 2D IDITeHCHBHOCTb nOTOKa HeRTpOHOB B 'rpana
IJ;HOHHOM MeTO,l(e ~OCTaBJIHeT 2 ·105~ 2 106 H' CM-2, B aatnera cnyxae 

4 .10 5 
-:- 2 .10 6 H· CM-2• OCHOBHOe npeasryutecrao C03,l(aHHOR YCTaHOB

KH - HH3KaH tIYBCTBHTeJIbHOCTb K Y-H3JIytIeHHlO. 3aMeTHM, tITO npa HC

nOJIb30BaHHH KOHBepTOpa H3 nOJIH3THJIeHa, aHaJIOrHtIHOrO HCnOJIb3yeMOMY 

B / 1/ , MO:>KHO norryxars 3<p<peKTHBHOCTb perHCTpaIJ;HH 6bICTpbIX HeRTpO

HOB, COCTaBJIHIOmyIO ,l(OJIH npOIJ;eHTa. 

PHc.5. Panaorpaweaa nlUIJIbHHKa c TpaHCcPOpMaTOpOM. 06W;lUI 3Kcn03H
~HlI 107H/CM2. Pa60lIHH pe)KHM nerercropa: UA = 460 B; Up =530 B; 
U T = 50 B. Tpaacrpopwrauaa u306p~eHHlI 800-2000 C06blTHHB lIqeü:Ke 
B 6 rpanauaâ 3eJleHOrO QBeTa. 
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18-86-170AHHCHMOB IO.C. fi Ap. 
YCTaHOBI<:a AJI1I~HcPP0I30H HeftrpoHHoHPMHorpacP HH 
aa oCHOBe MHorocTynÊllitlal'OH mUniHHOH I<:aMepbl HH3KOrO AaBJleHH1l 

'1 

,l:ln1l MeTO,lJ,HQeCKHX HCCneAOBaHHH D03MO)KHOCTeH PMHorpaQ>HH c rrosromsro ren
JlOBblX HeftrpoHoB C03AaHa H qaCTJ.llnlO HCCJle.n,OBaHa na HeiíTpoHHoM rrynrce anepaoro pe
axropa YCTaHOBI<:a aa OCHODa MHOrocTyneHQaTOH JlaBHHHOH xasrepsr HH3I<:OrO AaBÍIeHHlI. 
YCTaHOBI<:a paõoraer na JlHHHH c MHHH-3BM LSI-11/23. l1HQ>OpM~lI c nerercropa nno
mansro 230x180 MM HaKannHBaeTCH B HHKpeMeHTHOÜ naMlITH eMI<:OCTblO 256x256x64K, 
pesyrrsrarsr npencraanmorca aa qBeTHOM nacnnee. ,UcTeI<:TOp 3anOJUI1IeTClI H306YTaHOM 
rrpa AaBJleHHH 5 Top, KOHBepTopoM rennoasrx HeHTpoHOB CJlY)I(HT CJlOH õopa TOJImHHOH 
6 MKM, oõorameaasrã (O B AO 86%. Ilpenaaparerrsmae HCCJleAOBaHH1I nOKa3aJIH B03MO:>K
HOCTb HCnOJlb30BaHHH YCTaHOBKH AJlll ueneã HeifrpoHHoH Ae<PeKTOCKOnHH. 3cPQ>eI<:l'HB
HOCTb peracrpanaa TennOBbIX. HeHTpoHoB COCTaBJl1IeT Bemt:QHHY ae MeHee3% npH 3Q>Q>eI<:
THBHOCTH peracrpauaa Y -KBaHTOB c saepraeã 60 K3B MeHee 10-6 • llpOCTpaHCTBeHHOe 
paspemeaae AJl1I TennOBbIX HeHTpoHoB JlYQrne QeM 0,9 MM,a AHQ>Q>epeHUHaJlbHlUI HeOAHO
POAHOCTb MeHee 0,8 MM. 

Pa60Ta BbInOJIHeHa B Jlaõoparopaa BbICO~X 3HeprHHOIUII1. 

IIp.enpHHT OÕDeAHHeHllOro HHCTHyYTa smepHbIX HCCJIeAoBaHHü. D.y6Ha 1986 

18-86-170Anisimov Ju.S. et aI.
 
A Device for Neutron Radiography
 
with a Low-Pressure Multistep Avalanche Chamber
 

A device with a low-pressure multistep avalanche chamber for thermal neutron ima
ging was developed for neutron radiography research. It was tested on a neutronographic 
beam of the nuclear reactor. The device operates on-line with an LSI·ll/23 minicomputer. 
Coordinate information on each neutron event from the detector j(230x180 mm ) is accu
mulated in a 256x256x64K memory. A neutron radiograph is displayed by means of a co
lour display. The detector is flown with ísobutane at 5 torr pressure. A 6 ILmlthickboron 
layer enriched to 86 per cent in 10 B ia used as a convertor of thermal neutrons, Preliminary 
tests of the device make ít possible to use it for nondestructive testing by means of thermal 

11 neutrons. The detection efficiency of thermal neutrons is better than 3 percent, while the 
detection efficiency of 60 keV gamma-quanta is less than 10-6• The space resolution for·i\ thermal neutrons is better than 0.9 mm (FWHM). The differential nonlinearity is -less 

than O.Brom.:.1 
The investigation has been performed at the Laboratory of High Energies, JINR.: I 
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