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J1ccnenOB8HIIe 81leKB8THOCT!! riOK838llllfi cjlOT03MynbCHOHHb!X 

B CUIIHTHnnHUROHHb!X neTeKTOpOB 3KBI!BaneHTHOH ll03e B riOnHX 

pacces!HHoro R3ny'!eHRSI Vf6P-30 

npoBe!leHb! IICCnenOBBHIISI a!leKBBTHOCTH riOK838HHH <jlOT03MynbCHOHHb!X 

neTeKTOpOB HHili!BIIIlYBnbHOro KOHTpOliSI ll03bl HeiiTpOHOB Tl!fla H<I>KH I! 6ap,!eT

pa, ripi!MeHS!eMb!X B 0Vf.HJ1, 3KBHBaneHTHOH .!l03e B riOnHX pacCeSIHHb!X HeriT

pOHOB peaKTopa H 6P-30. AneKBaTHOCTb ycTaHaBnHsanu rryTeM cpasHeHHll 

noKaaaHRli neTeKTopos, oTrpanyHpoBaHHbrX c rroMOWb!O (Pu+ Be) -HCTO'IHHKa 

HeliTpOHOB B e!li!HHUBX 3KBHBaneHTHOH ll03b!, C 3KBHBaneHTHOH ll030H, rrony
qeHHOli Ha OCHOBe H3MepeHI!H CO CrieKTpOMeTpO~I 60HHepa. 

B peaynhTaTe ycTaHosneHo aaHHMeHHe B orrpeaeneHHH HHilHBHnyanhHbiX 

ll03 HeliTpOHOB, ll8Hb! peKOMeH!lBUHH riO YCTpaHeHH!O MeTOilHqeCKOH OW1!6KH 

rip!! rpa.:tyllpOBKe ll031!MeTpa li<PKH, qro BeneT K riOBb!WeHH!O llOCTOBepHOCTH 

113MepeHI!ll ll03bl HeliTpOHOB C riOMOWb!O HHilHBR!lyanbHOrO ll03HMeTpa. 

Pa5oTa BbmonHeHa B 0Tnene panHaUHOHHoll 6eaorracHOCTH 

H panuauROHHbiX uccnenosaHHll 011.HI1. 

Coo6weHHe 06benHHeHHOro HHCTHTyTa smepHbiX HCcnenoBaHHll. ny6Ha I 978 

Archipov V.A. et al. 16 - 11817 

Analysis of the Adequacy of the Nuclear Track 
Film and Scintillation Detectors Response to Dose 
Equivalent in the Stray Radiation Fields of the 
IBR-30 Reactor 

'I'he adequacy of the nuclear track film for personnel monito
ring and "remmeter" response to the dose equivalent in the stray 
radiation fields of the lBR-30 reactor have been investigated. 'I'he 
adequacy was estimated by means of intercomparison of readings 
of the detectors calibrated with the Pu-Be source with the dose 
equivalent measured with the Bonner spectrometer. As a result, 
the underestimation of the neutron personnel doses was recognized; 
the recommendations for reducing the systematic error of the calibra
tion are discussed. 

'I'he investigation has been performed at the Department 
of Radiation Safety and Radiation Research JINR. 
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BBE)l.EHHE 

Ll,eDblO HaCTOHil.leH pa60Thl HBDHeTCH ycTaHOBDeHHe a,IJ.e

KBaTHOCTH DOKa3aHHH ,IJ.eTeKTOpOB HH,IJ.HBH,IJ.yanhHqro ~OTO
rpa<}JH'-IeCKOrO KOHTpODH ,IJ.03hl HeHTpOHOB /Hcl>Ku/' L

2
'3KBH

BaneHTHOH .IJ.03e B nonHx pacceHHHhiX ueiirpoHOB HliP-30 

C DOMOil.lblO COBpeMeHHhlX ,IJ.OCTYDHhiX cpe,IJ.CTB, a TaK)f(C 

Bbi,IJ.a'-la peKOMeH,IJ.aUHH no DOBhiilleHHIO CTeneHH ,IJ.OCTOBep

HOCTH pe3yDbTaTOB ,IJ.03HMeTpHqeCKOrO KOHTpODH. 0,IJ.HO

BpeMCHHO C 3THM npecne,IJ.OBaDaCb UCDh ycTaHOBHTh a,IJ.eK

BaTHOCTb DOKa3aHHH 63pMeTpa 3KBHBaDeHTHOH ,IJ.03e B TeX 

)l(e noJIHX. A.D.eKBaTHOCTh ycrauaBDHBanu nyTeM cpaBHeHHH 

DOKa3aHHH ,IJ.CTCKTOpOB, OTrpa,IJ.yHpOBaHHhiX C DOMOil.lhiO 

(Pu ->Be) HCTO'-IHHKa HeHTpOHOB B C,IJ.HHHUaX 3KBHBaJICHTHOH 

,IJ.03bl, C 3KBHBaneHTHOH ,IJ.030H, nony'-leHHOH Ha OCHOBe 
v "' I 3! 

H3MepeHHH CO cneKTpOMeTpOM oOHHepa' ' 

1. 3KC1IEPHMEHT 

B nHTH TOqKaX 3KCnepHMeHTaDhHhlX H pa6oqHX nOMe

ll.leHHH peaKropa HliP-30 /eM. puc. 1/ B none pacceHHHhiX 

HeHTpOHOB 6biDH npoBe,IJ.eHhl H3MepeHHH: 

- peaKUHH ,IJ.eTeKropa cneKrpoMerpa liouuepa c wapoBhiMH 

3aMe,IJ.DHTeDHMH ,IJ.HaMeTpOM 5,0; 7,6; 12,7;25,4;30,4/cM/; 

- peaKUHH ,IJ.ereKropa Zn S(B) B wapoBOM nonH3THDeHOBOM 

3aMe,IJ.DHTene ,IJ.HaMeTpOM 25,4 CM, npHMeHHeMOM B onepa

THBHOM ,IJ.03HMeTpHqeCKOM KOHTpone Ha peaKTOpe B Ka'leCT

Be 63pMerpa; 
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- M;O~HOCTH ~03hl raMMa-H3JIY'ICHH.R(~03HMCTpOM )J,Pr3-
01/41; 

- IJJI,PTHOCTH rroToKa TerrnoBhiX neii:Tpouoa(cqeT'IHKOM CHM
ul5'). 

B 3THX )Ke TO'IKax 6hlnu 3KcrronupoBaHhll}loTo3MYJILCHOHHLie 

~03HMeTpLI HH~HBH~yanLHOrO KOHTpOJI.R THlla H<I>KH. 

Puc.l. IlAaH paaMerqeHUJI pa6o'lux u aKcnepuMeHmaAbHbiX 
noMerqeHuil aOaHUJI HEP- 30; o - llO'lKU, e KOIIIOPI>IX npo
eoOUAUCb Cpa8H€HUJI. 

4 

Ilpu Bhi6ope TO'IeK H3MepeHH.R pyKoBO.IJ.CTBoBanuch co

o6pa)KeHHeM npOBC)J.CHH.R cpaBHCHH.R IIOKa3aHHH )J.CTCKTOpOB 

HeHTpOHOB B HaH6onee xapaKTepHhiX, HO B TO )KC BpeMH 

pa3JIH'IHhiX no cneKTPY, nonHX paCCCHHHOrO H3ny'feHHH 3a 

3all.\HToii ny"'KOB H peaKTopa. 

To•!Ka 1 HaXO)J.HTCH y BXO)J.a B 3an peaKTOpa npOTHB 

3all.\HTHhiX )J.BepeH. )J,Be 3all.\HTHhiC )J.BepH 3ana peaKTOpa 

TOnll.\HHOH 460 MM Ka')K)J.aH BhiiiOJIHCHhl H3 qepe.IJ.YlOil.\HXCH 

cnoeB CTanH H napai}IHHa C TCXHH"'CCKOH 6ypoH. TOlfKa 2 
HaXO)J.HTCH B QCHTpe KaHana ~ 6. IlpH H3MepeHHHX Mexa

HH4CCKHH lllH6ep KaHana 3aKphiT, a Tpy6a HeHTpOHOBO)J.a 

6 400 MM B CTeHe peaKTOpa 3aJ1HTa BO)J.OH. ToqKa 3 
uaxo.IJ.HTCH a 3KcnepHMeHTanhHOM 3ane. H3Mepeuue peaKQHH 

,neTeKTopoa H o6nyqeuue KacceT H<I>KH npoBO.IJ.HnHCh npH 

OTKphiThix a 3an KaHanax . B none pacceHHHoro H3nyqeHH», 

KOTopoe 4JopMHpyeTCH B TO'fKe 3, npOBO)J.HT pa60Thl 60nhlllaH 

4aCTh nepcouana uayquo- 3KcnepuMeHTanhHhiX OT)J.enoa,cne

)J.OBaTCnbHO, HCHTpOHhl 3TOrO nonH BHOCHT OCHOBHOH BKna)J. 

B .IJ.03Y o6ny4eHHH. To4Ka 4 uaxo.IJ.HTCH B 3KcnepHMeHTanb

HOM Jane Ha paCCTOHHHH ) ,5 M OT QCHTpa nyqKa B "TCHH" 

MarHHTa. To4Ka 5 uaxo.IJ.HTCH Ha.IJ. ny4KOM N2 7 ua BO.IJ.HHOH 

3all.\HTe CIICKTpOMeTpa. 

B T04Kax H3MepeHHH KacceThi H<I>KH o6nyqanHCh Ha 

IIOBCpXHOCTH TKaHC3KBHBaneHTHOrO l}laHTOMa C .IJ.BYX CTO

poH: cnepe.IJ.H /"rpy.IJ.h"/. B uanpaaneHHH npe)J.nonaraeMoro 

HCT04HHKa H3nyqeHHH H C o6paTHOH CTOpOHLI llJaHTOMa 

/"cnuua"/. IlonuyiO .IJ.03Y HeHTPOHOB onpe)J.enHnH no 'fHcny 

TpeKOB B H)J.CpHOH 3MynhCHH C HCnOJ1h30BaHHCM r~a)J,yHpO

BO'fHoro K03¢4JHQHCHTa no (Pu+Be)-HCTO"'HHKY 
6
/. ,l].o3y 

raMMa-u3ny'feHHH orrpe)J.enHnH no noqepueHHIO peHTreuoa

cKoii nneHKH THna ORWO RD3-4, noMemeuuoii B KacceTy 

H<I>K- 2,3. C QCJihlO IIOBLIIUCHHH CTaTHCTH'fCCKOH )J.OCTOBep

HOCTH pe3ynLTaToB H<I>KH 6LmH npoBe.IJ.eHhi.IJ.orronHHTenhHLie 

cpaBHCHHH a 1 H 5 TO'fKax /TO"'KH la, Sa B ma6Aut~e/. 
CneKTphi pacceHHHoro H3nyqeHHH so apeMH 3THX H3MepeHHH 

OT nH'IanHCh OT rrpe~LI.IJ.Yil.\HX H3- 3a H3MCHCHHH YCJIOBHH 

cpaBHCHHH. 
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2. PE3YJlhTAThl 3KCIIEPHMEHTA 

BoccTauoaneuue cnei<Tpoa pacceJIHHbiX ueihpouoa Bbi

noJIHj{JIH no nporpaMMe, HCnOJib3YIOII.teH MeTO)J. CTaTHCTH

'leCI<OH perynj{pH3au.uu h.s/.B nporpaMMe pac'leTa cnei<Tpa 

ua 3BM CDC-6500 ucnoJib30Banucb noi<a3aHHj{ cnei<Tpo

MeTpa liouuepa, C'leT'IHI<a CHM -11 u anpuopua.11 uutlJopMa

li.H.Il, ,lJ.aJOIIJ.a.ll orpaHH'leHHe no Mai<CHMaJibHOH 3HeprHH HeHT

PO HOB B Cnei<Tpe. cl»yHI<U.HH 'IYBCTBHTeJibHOCTH cnei<TpoMeT
pa bOHHepa 3aHMCTBOBaHbl H3 pa60Tbl / g;. 

C nOMOII.tbiO BOCCTaHOBJieHHbiX cnei<TpOB HeHTpOHOB 

fibiJIH Bbi'IHCJieHbl nJIOTHOCTH nOTOI<OB H MOII.tHOCTH 3I<BHBa

JieHTHbiX .IJ.03 ueiiTpouoa c 3Heprueil Bbiiiie 3a.n.auuoil I puc.2, 
3/. fiepeXO.IJ.. OT nJIOTHOCTH nOTOI<a I< MOII.tHOCTH 3I<BHBaJieHT

uoil .IJ.03bi H1 BblnOJIH.IIJIH ua ocuoaauuu pei<oMeu.n.auuil 

MK P E / 1 0
( annpoi<CHMHpoaaHHbiX a pa6oTe I 11~)l.aHHbie puc. 2,. 

3 CBH,lJ.eTeJibCTBYIOT 0 CyiiJ.eCTBeHHOH pa3HHI.le B 3HepreTH

'leCI<HX pacnpe,lJ.eJieHHJIX nJIOTHOCTH nOTOI<a H MOII.tHOCTH 

)1.03bl; Ha 3TOM OCHOBaHHH, npHHHMa.ll BO BHHMaHHe YCJIOBHJI 

H3MepeHHH, MO)I(HO C'IHTaTb, 'ITO Hau6onee ")l(eCTI<HH" 
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t: 
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0 I I I I I I I I -=t:s:;-. ct I 
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Puc.2. IlA0111HOC11lb nomoKa HeiimpoHo6 c :JHepzueii E 6b1Ule 
3QOQHHOU 6 1110'1Kax U3MepeHUU 1- 5. 
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Puc.3. MoiiiHOC11lb :JK6U6a/leHmHoii 003bl HeiimpoHoe H c :JHep
zueii E 6b1Ule 3aoaHHoii 6 mo<~Kax U3MepeHuii 1-5. 

ClleKTp HMeeT MeCTO B TO'IKe 4, a HaH6onee "M.Ilri<HH" -
B TO'II<e 1. 

B ma6Au~e npe.n.cTaBJieHbi .n.auHbie o MomuocTH 3I<BH

aaneHTHOH )1.03bl, ycTaHOBJieHHOH ua OCHOBe cnei<Tpa HeHT

pouoa (H 1 ),nonyqeuuoil c noMOII.tbiO 63pMeTpa CH 
2

) H .IJ.03H

MeTpa 11ci»KH (H3 ~TaM )l(e ,lJ.aHbl MOII.tHOCTH 3I<Cn03HI.lHOHHOH 

)1.03bl raMMa-H3Jiy'leHHJI p 1 H P2 . H3MepeHHOH C llOMOIIJ.biO 

11<1>K H npu6opa )l,Pr3-l. 3a uau6onee .n.ocToaepuyto Mai<

CHMaJI!>HYJO MOII.tHOCTb 3I<BH_BaJieHTHOH )1.03bl HeHTpOHOB npu

H.IITa H 1. Ilpu cpaaueuuu H 1 c noKa3aHH.IIMH .IJ.03HMeTpoa 

11ci»KH, 96Jiy'leHHbiX Ha tlJaHTOMe, 6biJia llpOH3Be,lJ.eHa I<Op

pei<U.HJI H 1, Y'IHTbiBaiDIIJ.a.ll uanpaaneuuocTb H3nyqeuu.ll. )l,n.11 

3Toro ucnoJib30BaJIH I<03tllt~JuuueHT K, nonyqeuHbiH H3 3I<cne

puMeHTaJibHbiX .n.aHHbiX no o6nyqeuu10 I<acceT 11<1>Ku ua 

"rpy.n.u" I A/ H "cnuue" /B/ tlJauToMa: 

K A'B 
A 

3Ha'leHHJI K03tlltlJHI.lHeHTOB K H CI<Oppei<THpOBaHHbiX MOIIJ.

HOCTeH )1.03 yi<a3aHbl B ma6/lU~e. 113 npHBe,lJ.eHHbiX ,lJ.aHHbiX 

H P uau6onee 6JIH3I<a I< .IJ.03e, nonyqaeMoil COTPY.IJ.HHI<aMu 

B non.11x pacce.IIHHbiX ueB:Tpouoa. Y'leT yrnoaoil 3aBHCHMOCTH 

'IYBCTBHTeJibHOCTH 11ci»Ku npou3BO.IJ.HJIH c noMOIIJ.biO Ky/CM. 
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111a6Aut~yf. 0wH6KH H3MepeHHJI BeJIH'IHH H 1 .~2.l\.P 2 
He npe

BbiWaJOT ±15~; oWH6KH npH onpe.ZJ.eJieHHH H 3 3Ha'IHTeJILHbl 

H o6yCJIOBJieHbl B OCHOBHOM norpeWHOCTLIO npH npOCMOTpe 

3MYJILCHH. 

)l.JIJI aHaJIH3a ,IJ.aHHLIX 3KCllepHMeHTa H llOHHMaHH.R llpH'IHH 

nony'leHHblx pacxmtc.ZJ.eHHH B noKa3aHH.RX npH6opoB 6Lm 

npoBe.ZJ.eH pac'leT peaKUHH .ZJ.03HMeTpa H<I>Ku ua o6ny'leHHe 

ueiiTpoHaMH. 3aBHCHMOCTL 'IYBCTBHTeJILHOCTH H<I>KH oT 

3HeprHH ueiiTpoHOB npe.ZJ.cTaBneHa Ha puc. 4. Pac'leTHLie 
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Puc.4. 3Hepze111U'leCKOe pacnpeOeAeHue MOUIHOC1/IU 3K6U-

6UAeH1/IHOU 003bl HeiilltpoHoe H aa 3UUIU111oii HEP- 30 e 11.3 
/Kpuea.R 1/. 3aeucuMOCIIb <lY6C1116UIIIeAbHOCIIU H4>KH 0111 
3Hepzuu HeiilllpoHoe /Kpuea.R 2/. 

3Ha'leHH.R peaKUHH ,IJ.03HMeTpa (11 T) npHBe,IJ.eHbl B 1/la6AUfle. 
H3 nony'leHHbiX pe3yJILTaToB cne.-yeT, 'ITO noKa3aHH.R 

H<I>KH B cpe.ZJ.HeM B 1,7 pa3a(I(2 ) HH:>Ke .D.03b1HP' KOTOPYJO 

Mor nony'I_!TL COTPY.ZJ.HHK npH pa6oTe B MecTax cpaBHeHHJI. 

Ha 50~ /K 1=1,3/ 3TO onpe.ZJ.eJIJieTcJI 3aBHCHMOCTLJO 'lyB

CTBHTeJILHOCTH ,IJ.eTeKTOpa OT 3HeprHH HeHTpOHOB H rpa,IJ.yH· 

poBKOH ero B none HeHTpOHOB (Pu-Be) HCTO'IHHKa,ocTaJILHble 

50~ 06yCJIOBJieHbl yCJIOBHJIMH CBJI3aHHbiMH C npOCMOTpOM 

3MYJILCHH Ha MHKpOCKOlle iKa=i,3/. Heo6XO,IJ.HMO OTMeTHTL, 

'ITO o6ny'leHHble B .ZJ.aHHOM 3KcnepHMeHTe 3MYJILCHH TPY.D.HLI 

,IJ.llJI llpOCMOTpa H3- 3a MaJIOH ,IJ.JIHHbl TpeKOB npOTOHOB 
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/"MHrKHH" CllCKTp HCHTpOHOB/ H 3Ha4HTCnbHOrO ~OHa OT 

raMMa- H3ny4CHHH. 3TO llpHBO)l.HT K )l.OITOnHHTCnbHbiM cy6b

CKTHBHbiM OliiH6KaM. 

3AKJIJO f.JEHHE 

3HepreTH4CCKaH 3aBHCHMOCTb 4Y.BCTBHTCnbHOCTH )l.0-

3HMCTpa H<I>KH no3BOnHeT B cpe)l.HeM (K 1) Y.ll.OBneTBopaTenb

HO perHCTpHpOBaTb HH)l.HBH)l.yanbHYlO )l.03Y HCHTpOHOB B HC

cne)l.yeMbiX nonHX. 0)l.HaKO OTnH4HC ~YHKUHH 4YBCTBHTCnb

HOCTH )l.CTCKTOpa lf<I>KH OT H)l.eanbHOH, rpa)l.yHpOBKa ero 

B none HCHTpOHOB(Pu-Be) -HCT04HHKa, llOTepH HH~OpMaUHH 
rrpH llpOCMOTpe 3MynhCHH Ha MHKpOCKOllC llpHBO)l.HT K 

3aHH)I(CHHlO B cpe)l.HCM B 1, 7 pa3a HH)l.HBH)l.yanhHhiX )1.03 

o6nyqenaH. B 3TOH CBH3H npH orrpe)l.eneHHH HH.ll.HBH)l.yanb

HhiX )1.03 o6nyqeHHH rrepcouana, pa6oTaiOil.lero B nonHx 

paCCCHHHhiX HCHTpOHOB lf () P- 30, BBC)l.CH KoppeKTHPYlOLLIHH 

K03~~HUHCHT , paBHbiH 1, 7. IlpHMCHCHHC )l.nH rpa)l.yHpOBKH 

H<I>Kn HCT04HHKOB HeiiTponoB c 6onee "MJITKHM" cneKTpoM, 

4CM cneKTP neiiTpouoB (Pu-Be)-HCT04HHKa, ycTpaHHT, no

BH.ll.HMOMY, Heo6XO)l.HMOCTb BBC)l.CHHH KoppeKTHPYlOLLICf'O 

K03~~HUHCHTa. 
3aBbllliCHHe llOKa3aHHH 63pMeTpa B Cpe)l.HCM B l ,6 

pa3a npa rpa)l.aypoBKe ero B none neiiTponoB Pu-.Be- HCT0,4-

HHKa uaxo)l.HTCH B cooTBCTCTBHH c )l.aHHbiMH MKPE" 
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