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3HeprerH1leCI<:aH 3aBHCHMOCTh qyBcTBHTeJIbHOCTH neTeKTOpOB, HCnOJlh
3yeMbIx B xasecrae n03HMeTpOB HempOHOB, RBJlHerCR OnHOH H3 BroKHeH
IllHX XapaKTepHCTHK,Onp,eneJlHIOmHX HX, npHMeHHMOCTb' nJIH Pa,llHaUHOH
HOrO KOHTpOJIH HempOHOB WHpOKOrO saeprerasecxoró cnexrpa. B na
CTORmeH paõore 3KCnepHMeHTaJILHO onpeneneasr 3HaqeHHH qyBcTBHTeJlh
HOCTH npa pa3J1H1l~iX 3HeprHHX B naanaaoae OT 17, K~B no 1 M3B ,nJIR 

cnenyromax zterercropoa, acrronsayesrsrx KaK n03HMeTpbI HefrrpoHoB: 
CqeTtlHK CHM-14 B "~oM'6'HHHPOB~OM 3aMenJl~Teire (CM. pac.I) ; 
,UH-A-1 /11; .. 

nerexrop LiJ(Eu) B nOJlH3THJIeHOBOM wape C/J 26,4 CM. 
H3MepeHHR npOBO,llHJIHCb aa 

1lIlIU........
" .. 3r-2,6. MOH03HeprenNecKHe 
HempOHbI 6bmH rronyseasr H3 pe

/~!~ aKUHu T (P. n) 3 He aa TpHTHeBOH 
MHweHH TOJlI..QHHOH 0,1 Mr/cM 2 ; 

~ 
-;--~~ 3HeprHR IIa.A8lOIlUfX npOTOHOB BbI

i 6upaJIaCL paaaoã 1266, 1646 
[ H 2016 K3B, nerexropsr pacno

naranacs non yrJl8.MH OT 30°,ll0 
120 O K nanpaanemno nylIKa npo
TOHOB. 3Hepnm aeãrpoaoa on
penenangcs no Tá6JIHIUlM /2/. reo

Pac.L KOM6mmpoBIlHHblH 31lMeWUrrenL MerpHR H3MepeHHH npeacraaneaa 
HempoHos: aa pac.ã. )leTeia'opbI pacnonara

JlHCL aa pacCTORHHH OT ,1 no 
2,6 M OT MHweHH'. OnHO~eMeHHO npOBO,IUUIHCL H3MepeHHH "BCeBOJlHo
BbIM" CqeTIIHKOM OBC-3 /, pacnOJlO)KeHHhIM CHMMeTpH'lHO OCH nytlKa 
npoTOHOB aa TaKOM paccToRHIDI OT 'MHweHH, xoropoe 06ecneqHBaJIO pa
BeHCTBO renecasrx yrrroa, oõpaayesasrx ,IJ;ereKTOpOM H.. nepenaeã noaepx
HoCThlO OBC-3 (nIDI paseacraa aeonpeneneaaocra no 3HepnIH). B xasecr
ae MOHHTOpa HCnOJIL30BaJICR 60PHbIH CqeTqHK CHM-14 B nOJlH3THJIeHOBOM 
3aMe,lJ,JIHTeJle. ~OH pacceaaasix HeiíTpoHoB onpe,u.eJIRJICR c nOMOIlUJIO 3K
paaapyiomero xoayca, KOTopbIHpaCnOJlaran:cR rroosepenao KaK Me)K)];Y 
MHnÍeHhlO H neTeKTOpaMH, rax H Me'~y OBC-3 H MHIlleHbIÓ. CTa6HJIbHOCTb 
pa60TbI npaõopoa KOHTpOJIHpOB8JIaCb B npouecce H3MepeHHH c nOMOIlUJIO 
HCTOlffiHKa HempOHOB. 

Tlepen HaqanOM H3MepeHHH ace nerexropsr 6blJIH rrporpaztyapoaansr 
no (Pu-Be)-HCTOllHHKy 1 paspana, nOMemeHHoMY B raeaae na MeCTe pac
nÓnO>KeHHH MHllieHH• 

'ObV!iitH;;'l.ül~M SaCmyl, 
. . U~H~ iftt']el1!OB~md1t 6H5f1Jr!CTEMA· 

1 



111 

a 

6 

'.
 

Pac.2. reoM:erplDl B3Mepemm lia 3r-2,5 (a -.BB;A c60KY, 6 - BJm coepxy).
 

no IJe3y.m.TaTaM H3lMepeHHií IIYBCTBHTeJlLHOCTh nerescropoa e A (E) 
npa aaeprna E onpenenanaes ,llpU nOMolllH eHeAYIOm,;eií cl»0PMYJIhl: 

(N - N.>A· (R + R9iIl>: (1)
e A(E> = Eoué ... 

(N - NcIJ >OJ{c(R + RgfIJ>tBC 
2 

rne e ODC - qyBCTBBTeJIDHOCTL OBC-3 wm: (Pu-Bej-acrosaaaca, CM ; 
N H N «li - eser H clM>H AeTeKTopoB 11 OBC-3; R - paccTOHIIHe OT MHIUeHH 

,AO nepewleH nOBepxuOCTB 3aMe,wnrreneií nereICTopoB 11 OBC-3" eM; 
R 34a,- paOCToJIHHe OT ~KTHBHOrO nearpa AeTeICTOpoB AO nonepxao

CTH OBC-3" eM_ 

3q:KpeKT'HBHblii neHTp nereseropoa paenonaranca B HX reoeserpase
CICOM neHTpe, WDI OBC-3 B 33BHCHMOCTH OT saepraa OH oaxO,ADJICJI na 

2 
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PHc~3, qYBCTBHTenbHOCTb CHM-14 C KOM6H1IHpOBaHHblM 38MeAnHTeneM: 

1 - AJUI sasrenmrrena C KaAMHeBOH npocnoãxoâ BHy'TpH; 2 - AJIlI 3aMeA

mrrena 6e3 K8AMHeBoH npOCJlOHKH BHYTPH; 3 - peayns'rarsr paõorsr í 41; 
4 - qYBCTBHTenLHOCTL "H,JJ;eanLHOro to Ao3HMeTpa. 

rnyõaaax OT 1 no 2 CM. Ilorpeumocrs (A (E) 'aaxonanacs KaK cpenne
KBa,npaTWleCKaJI norpeumocreã COMHO)I(HTeJleH B $opMyne (1). Heonpe
neJIeHHOCTb no saepraa L\E. CB.R3aHHaR c HeMoH03HeprCTH1IHOCTblO rryxxa 
HempoHoa, na,n31OJ.IUiX aa nepe,IJ.H101O noaepxaocrs ,neTeKTOpOB, COCTaBJI.R
JIa OT 3 no 20% K npn 06pa60TKe pe3YJIbTaTOB ae yqKThmanaCb. 

Ilonyseansre 3HaqeHH.R qyacTBHTeJlbHOCTH (A (E) rrpencraaneasr aa 
pHc.3-5. Ha 3THX :>ICe PHCYHKax nynKTHpOM noxasaaa qYBcTBHTeJIbHOCTb 
"HJJ,eaJlhHOrO" ,n03HMeTpa ( (E), HMelO~ero ,nJI.R HeifrpoHoB (Pu-Bej-ac
TOlffiHKa TaKYlO :>ICe qYBCTBHTenbHOCTb,. KaK li y HCCJIe,nyeMbIxnerexropoa. 
3HaqSHlliI (E) npa anepraa E paCCqHThlBaJIHCb no $opMYJIe 

( Pu - B e' hm(E ) 
( (E) (2) 

h Pu -B e 

rne (Pu-Be - qYBCTBHT~JIbHOCTb zrerexropa ,nJI.R (Pu-Be)-HCTOqHH:Ka, 
CM 2; h m (E ) - MaKCHMaJIhHaRynensaaa 3KBHBaneHTH8..R nosa npa $moeH
ce 1 He:HTpoH. CM-2 t 3a. CM2; h Pu-Be - snaseaae h m ,nJI.R (Pu-Bej-ac
TOqHHKa, paanoe 3,85' 10 -6 3D' CM2 (3,8Q ·10 -8 63p .CM 2). 3HaqeHH.R 
h m (E) paCClIHThlBaJIHCb no annpoKCHM8.UHH ,naHHhIX HPE-76 83 pa6o
Tbl /3 ~ Ha pH~.3-5 naneceast TaK)Ke 3HalleHH.R (,Q (E) H3 pa60ThI/4/, no
nYQeHHhl8 .IlJ1R HempOHOB B 06naCTH saepraã 30 K3B. 
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PHC.4. qYBCTBHTeJILHOCTh LiJ(Eu) B rrOnH3THneHOBOM mape p 25,4 CM;
 
• -;- pe3ynLTaTLI HacTOHIlleH pa60ThI; • - pe3YJILTaTLI pa60TLI / 4~
 

'cr 

PHc.5. l.JYBCTBHTenLHOCTL ,UH-A-!: • - pe3ynLTaTLI HaCTOH~eH pa60TLI; 
- - - - qYBCTBHTenLHOCTL "aneansaoro" Ao3HMeTpa. ~ - pe3ynLTaThI pa60TLI /4/; - - - - qYBCTBHTem,HocTL "ItAeanLHoro" 

A03HMeTpa. 

H~ pac.ô npencraaneasr 3HaqeHIDI p (E), paccuaraaasre no cPopMyne 
3Haq~HHe qYBCTBlITenbHOCTH zterercropa LiJ(Eu) B nrape q 25,4 CM' 

p (E, ) = f A (E ) (3) B naanasone aaepraã OT 50 K3B no 1 M3B ae nporaaopesar ony6nHKOBaH
,f (E.) 1. 

I HhlM ,n;aHHhIM, aanpaseep MKPE /6/, o xone 3HepreTHtleCKOH 3aBHCHMOCTH. 
H npencraanmomae C060H ornomeaae nOKa3aHIDí zterexropa H "aneans OAHaKO HcnOnb30BaHHe sroro nerexropa B xaxecrae ,n03HMeTpa, oc06eHHO 
aoro" ,n03HMeTpa npa 3HeprHH E. B nonax c 60nhIlIHM BKna,nOM aeírrpoaoa c aaepraeã HH)Ke 200 K3B, MO

TaKOH )Ke nonxon no CpaBHeHHIO nOKa3aHHH ,n;eTeKTOpOB c nOKa3aHHH )KeT npnaecra K aaasnuemco 3KBHBaneHTHoH noasr õorree qeM na 30%. 
MH "aneansaoro" ,n;03HMeTpa HcnOnb30BaH B paõore :/5/ .n;JUI npyrax 

~ IloKa3aHIDI npaõopa ,UH-A-1 B )l;Hana30He 3HeprHH OT 17 K3B no i M3B 
nerexropoa. 

MorYT 'õsrn, B HecKOJIbKO paa HH>Ke nOKa3aHHH "aneansaoro" ,n03HMeTpa. 

Ha OCHOBaHHH norryseaasrx peayrrsraroa MO)KH(l cnenars cnenyiomae BMeCTe c TeM He06xo,lJ;HM,O OTMeTHTb, qTO aonpoc o B03MOJiOfOCTH'i
 
BhIBO,n;hI. npHMeHeHHH nepesacneansrx nsnue ,n03HMeTpOB, oc06eHHO ,UH-A·1, MJI'I,


3HepreTHqeCKaJI 3aBHCHMOCTb CHM-14 B KOM6llliHPOBaHHOM 3aMe,nnH pa.n;HaUHOHHOrO KOHTponH B nOnHX HefrrpoHoB mapoxoro saeprerasecxo
Tene XOPQIlIO cornacyerca c peKOMe~,n;OBaHHOH 3aBHCHMOCTbIO MaKCH .~ 

ro naanaaoaa li B03HHKaIDlUHX npa 3TOM norpeIlIHOCTHX il3MepeHIDI MO)KeT 
ManbHOH 3KBHBaJIeHTHOH nossr OT 3H.eprHH, oc06eHHO npa 3HeprJUlX asnue 6hI:rb peúiea nocne onpeneneaaa 3HepreTHQeCKOH 3aBHCHMOCTH QYBCTBH
50 K3B, rne 3TOT nerexrop MO)KeT acnonsaoaarsca c norpemaocrsro TenbHocrn BO BceM naanasone per-acrpapyesrsrx HMH HeHTpOHOB c yqeTOM 
onpeneneaaa rtoasr, ae npeasnuaiouteã 30%. cnercrpos He:HTpOHO~. 

4, ·5
 



r I f 

s 
4t .'-I(CH~-I~'C=:l 

Q  2(DH-IH) 1 
x - g(LiJ/+ ~Oll) 

,3:1 -

)	 '2t  t 
-

J 
I 



I ifI 

§ 

If I	 H fi I í11l ~ 
t § ~,_, 0_

At 00 0 0°0 
f f • I I • I I O I I I I I I 

()4 .05	 1(}6 E,3B 

PHc.6.3aBHCHMOCTb P OT 3HeprHH. 

ABTOpbl BblpIDKaIOT 6JIarO~apHOCTb B.:H.nOTanKHHY H B.<I>.lIIeBqeHKO 
aa nOMOI.I..U» B npOBe~eHHH H3Mepemdi H oõcyaoteaae pe3YJIbTaTOB. 
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HET nH npOEEROB B BAWEH BHSnMOTEKE? 
By MoxeTe nOJl}'1lHTb no nO'lTe nepe'lHCJleHHb1e HH)I{-e KHHrH, 

, 
r	 eC.lR OHa H~ 6h1.1H 3aK333HbI paaee, 

j 
'-81-758- TpyAW II-He.AYHaPOAHoro CMMn03MyMa no H36paHHwM 

np06neMaM C;TaTMCT.H",eCKOM MexaHHKM. llY6Ha. 19~t-. 5 p. ..o x.·1 

i~ 
1-82-117 TpyRw IV C;Oae~aH"A no Mcnonb30BaHHo Hoavx AAepHO


~3M"'eCKMX HeTOAoa AO~ peweHHA HaY~Ho-TexHH"'ecK~x
 
)	 p. 80 K.M HapoAHoxo3AMCTBeHHYX 3aAa",. llY6Ha. 1981. 

J Tpy~ COB~aHHR no MccneAOBaHHA~ 8 06naCTM-82-568 1 p. 75 K.PenRTMBMCTCKoM.AAePH~M ~M3HKM. llY6Ha. 1982. 
" 

TpY~H COBemaHH~ no	 KOnneKTMBHWM MeTOAaM
-82-66"	 3 p. )0 K._ycKopeHHA. nY6Ha. 1982. 

TpyAY IV ltell(AYHapoAHoM WK01lY no HeHTpoHHOM."-82-10" 5 p. 00 tC.$H3HKe. nY6Ha. 1982. 

1-8]-511	 TpYAH COB~aHHA no CHCTeMaM M MeTOAaH. 
aHanHTH~eCKHX BY~HCneHHH Ma-36M H HX npHHeHeHHQ 
8 TeopeTH"'eCKOH $M3HKe. l1Y6Ha~ 1982. 2 p. 50 X. 

·8)--6"" TpYAY Her~YHaPQAHO" WKO~-CeHHHapa no ~H3HKe 
6 p. 55 K.TJlWellYX HOHOB. AnYWTa. 1983 • 

.13-8)-689	 TpYAY pa60",ero COBe~aHHA DO npo6neMaM H3ny",eHHA 
M neTeKTMPQBaHHR rpaBHTa~KOHHYX sonHo ·AY6Ha, 1~83. 2 p. 00 iCe 

t 
I 3-8"-63 TpyAY XI He_AYHapOAHOro CHMn03HYMa no 
f JlAepHOM 3neKTpoHHKe. 6~aTHcnaBa.	 lt p. SO x. 

-i qexocnoBaKHft.	 1983. 

I -8"-366 Tpy~ 7 He~HapoAHoro co~e~aHHR no npo6neMaH
 
KBaHTOBOH TeopMM nonR. AnYWTa. 198ft. 4 P. )0 K.
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I .2-8~-599	 TpYAY VII He_AYHapoAHoro ceMHHapa no np06ne~aM 

~H3HKM BWCOKHX 3HeprMü. nYfiHa. 1984. '5 P. 50 K. 

TpYAY mMe-nYHapoAHoro CHHn03HYMa no M36paHHYM11-8"-8S0-j	 np06ncHaH cTaTHcTH"'ecKoM MexaHHKM. AY6Ha,-1984. 
1 p. 15 K.

J	 12 TOMaI . 

l	 TpYAY V He_AYHapoAHoro COBe~aHHR no npo,10.11-8"-818
~	 6neMaM.KaTeMaTH4ecKoro MOAenMposaHHA, npo


rpaMMHp003HHO H MaTeHaTH4eCKHH MeTOAaM pewe
:}	 3 p. SO
HKR .M3M",eCKHX 3aAa~. AY6Ha. 1983	 

K. 

~II! TpYAY IX BcecOO3Horo C08e~aHHR no yCKopHTenRM 
13	 p.SO K. 

1	 3apRweHHUX "'acTHq. nY6Ha. 198~ /2 TOMa/
1

i t TpYAY HexAYHaPQAHoM WKonw no CTpYKType 
3 p. 75 K. 

","-85-851'1 
AApa, AnYlllTa, 1985. 

I 
I 3aX23H Ra ynDMBRyT,Ye XHHrH MDryT 6UTb.HanpaBneH~ no anpecy: 

lDlOOO MocKBa. rnaBIlOQT3MT. n/H 79 
H3a2Te~LcxHH oTnen06~e~HHeHHoro HHCTKTYTa anepHNX HccnenoB3HHP 



TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB»E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE,lJ;OBAHHA 

H~eKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

7. $H3HKa TA•enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. A•ToMaTHSa~H~ o6pa60TKH 3KcnepHMeHTanbHWX 
AaHHWX 

'· 11. BW4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHA TaepAwx Ten H *HAKOcTeH 
~AePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK4HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpH~ H ~H3HKa sa~HTW 

17. TeopH~ KOHAeHCHpoaaHHOrO COCTO~HHA 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAoa 
~YHAaMeHTanbHWX ~H3H4eCKHX HCcneAOBaHHH 
B CMe*HWX o6naCTAX HayKH H TeXHHKH 

19. 6H~H3HKa 

I 

c 

ICOMOiiKOB M.M., MoiCpOB IO.B. P3-8T184 
3ftepre111'1eci<He 31lBHCHMOCTH li}'BCTBIITem.HOC11I 

HeJ(OTopl>IX aeiTpoHHWX JJ.ereKTopoB 

B JliWI83C)He aaepnli OT 17 1<38 AO 1 M3B 
O~CTBBJieRW pesym.TaTIII aKCIIepHMeHTam.Horo o~eJieHHR qyBCT· 

BBTem.HOCTII HeKOTOpldX AeTeKTOpOB HeKrpoHOB, HCDOJD>3yeMblX JCai( A0-
31Dferpbt HeiiTpoHoB, npH p83liii1III1dX 3Hepi"IUIX B AHaiJa30He OT 17 IC3B 
AO 1 M3B. H3MepeHHR npoBOAHJIHCio Ha sr-2,5. MoHo3HepremqeciCHe 
HeiiTpoaw 6hlJIII IIOJI}"IeHioi H3 ~ T (p, n)8He npH pll3JIH1IllhiX 3Hep

I"IUIX IJ8A8IOJIOIX 118 TPftTHe&ytO MHWetn. npoTOHOB. JlereKTOpbl pacno.nara
JIIICI> DOA yrJiaMH OT 30°AO 120 ° K HaltpllBneHJDO II)"Ual npOTOH08. 3Ha
'leiUIJI 11JBCTBHTeJ11oHOCI'H AeTeKTOpoa OnpeJle.JIJIJDICJ. nyTeM cpaBHeHHR HX 

noxa38HIIii c noK838HHIIMJI o6paauoaoro "scesonsoaoro~· c'le'I"DUal seiT
poROB OBC3M. DonyqeHHhle pe3ym.nTbl MoryT 6J.rn. Hcnom.30B8Hbl npH 
ODpeaeJJeHIIH 3HepreTH11ecKHX 3aBHCHMOCTeii 1J)'BCTBJITeJiloHOCTH HCCneAYe

MWX Aen!KTopoB H OQ,eHKH norpemHOCTeii H3MepeHHJI C HX DOMOJ.lU>JO A03 
HeiiTDosos s noma 3ll 3alllHTOHlCT&Hosox OHRH. 

Pi6oTa. BbiDOlDieHa B OrJJ.eJI pa.D;HaiUIOHHOH 6eaonacHOCTH H pa.IUIIlQH-

OHIDaiX HCCJie,QOBaHHH OHHH. 
Cooftaaeaae OlbeaaaeHBOI'O IIIICl'IIT)'Ta JIJlepRWX HCCJJeJlOJWIHH • .nyfiHa 1 ')86 
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The results of experimental determination ~hensitivity. of some neutron 
detectors used as neutron dosimeters in neutron enel'IIY region from 17 keV 
to 1 MeV are presented. The measurements were performed on the Van 
de Graaf accelerator. Monoenergetic neutrons were produced in the 
T (p, n)3He reaction at different energies of incident protons fclling down 
the tritium target. The detectors were placed at ao\o 120 ° to proton beam 
direction. The detector sensitivity was evaluated by comparison of their 
values with those of standard "wide-range" neutron counter. The obtained 
results could be used for determining energy dependences of senaitivitiea of 
detectors under Study and for evaluating the errors of measurements of ne
utron doses in the radiation fields behind the shielding of JINR inatallations. 

The investigation has been performed at the Department of Radiation 
Safety and Radiation Researches, JINR. 
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