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·1 • BBEAEHHE 

B cneKTPOMeTpww HeHTPOHOB c 4enb~ nony4eHHR A03HMeTpw4ecKwx 
xapaKTepHCTHK nonR H31Ty4eHHR WHpOKO HCnOITb3Y~TCR AeTeKTOpbl 
TeniTOBbiX HeHTpOHOB_ C 3aMeAITHTeiTRMH. .l{OCTOBepHOCTb nony4aeMbiX . 
C HX noMOIJib~ peaynbTaTOB 80 MHOrOM onpeAenReTCR HCnOITb3yeMbiMH 
AaHHbiMH o aaewcwMOCTRX 4YBCTBHTenbHOCTH TaKwx AeTeKTopoe £(E) 
OT_ 3Hepr:HH HeHTPOHOB. 3aAa4a onpeAeiTeHHR H YT04HeHHR c (E) RB­
ITReTCR aKTyanbHOH H a nocne~Hwe roA~ eH YAenReTCR·6onbwoe 
BHHMaHHe. 

B HaCTORIJieH pa6oTe · np
1

HBOARTCR peaynbTaTbl H3MepeHHR c (E) AITR 
HeKOTOp~X AeTeKTOPOB TennoB~X HeHTPOHOB C 3aMeAITHTeiTRMH, no­
ITy4eHH~e a OHHH, KOTop~e cpaeHwaa~TCR C-3KcnepwMeHTanbH~MH 
w pac4eTH~MH AaHH~MH APYrwx aaTopoe. 

2. 4YBCTBHTEJlbHOCTb ,QETEKTOPA . LiJ (Eu) 
B UJAPOBbiX nOI1H3THI1EiiOBbiX 3AMEAI1HTEI1.RX 

Ill 3Ha4eHHR f(E) 6biiTH onpeAeneHbl 3KcnepwMeHTaiTbHO a pa6oTe 
B 1968 r. Ha ny4Ke HMnynbCHOro peaKTopa'21, BcneACTBHe HeKOTOpbiX 
pacxomAeHHH peaynbTaToe pa6oT~~/ w pac4eTH~x AaHH~x ~pyrwx ' 
aa'Topoe no BHAY c (E) a 1979 r. Ha ny4Ke H6P- 30 131 MeTOAOM cneKT­
~oMeTpwpoaaHHR HeHTPOHOB no epeMeHw npon~Ta 6~nw 3Kcne­
PHMeHTaiTbHo onpeAeneHbl B AHana30He 3HeprHH OT AOITeH AO 
COTeH 38 OTHOCHTeiTbH~e 3Ha~eHWR c(E) AITR AeTeKTOpa LU 
B~COTpH 4 MM H AHaMeTpOM 5 MM B . nOITH3THITeHOBOM wape 
AHaMeTpoM 7;6· CM. HaMepeHHR npoBOAHITHCb Ha paccTORHHH 
240 M OT HCT04HWKa HeHTPOHOB npw cpeAHeH MOIJIHOCTH 
peaKTopa. 22 KBT. C AeTeKTopa HMnynbc~ nocTynanw Ha aHa­
nwaaTop A~-4096, epeMeHHaR wKana KOToporo Kanw6poeanacb no 
nono>KeHw~ waeecTHbiX peaoHaHcoe norno111eHHR Ag , In, Mn , Co. 
3Ha4eHHR £(E) onpeAeiTRITHCb OTHOCHTeiTbHO 4YBCTBHTeiTbHOCTH AITR 
80 sB H HOPMHpoeanwcb npw 3TOH 3Heprww no AaHH~M pa6oT~~~ 
nony4eHHble pe3YITbTaTbl cpaeH'weanwcb c 3KcnepwMeHTaiTbHbiMH AaH­
HbiMH pa6oT 14

-
81 AITR AHanaaoHa 3HeprHH OT 2 K3B AO 19 MsB 

w c pac4eTHbiMH AaHHbiMH pa6oT 19- 121. 3TH peaynbTaTbl npeACTaeneHbl 
Ha pwc. 1-4. · · · 

TaK KaK peaynbTaTbl pa6oT 11 •4- 121 nony4eHbl AITR pa3HbiX ycnoBHH 
/pa3H~e pa3Mep~ KpHCTanna, ynaKOBKH H T.A./HIT~ AITR pa3H~X 
AeTeKTopoa /TJl,l{, 6opH~e C4eT4HKW H T.n./, TO oco6y~ .BamHOCTb 
npwo6peTaeT HOPMHpoeKa · npeAcTaeneHHblx peaynbTaToe~ HaeecTHo, 
HanpHMep, H3 pa60T 19 •12,131, 4TO OTMe4eHHble pa3ITH4HR He _HCKama~T 
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¢opMbl t(E), Bili-'I.A.A, KaK npaB!-1110, IlHWb Ha .a6COiliOTHOe. 3Ha4eHHe 
4YBCTBI-1TeilbHOCTI-1. HopMI-'!pOBKa COCTO.Aila B HaXOmAeHI-11-1 K03¢¢H~I-1eH­

TOB Ail.A KamAOH 1-13 pa60T 11 •4- 12:' Ha KOTOpble YMHOmaili-'!Cb npHBeAeH­
Hble B HHX 3Ha4eH~.A c(E) Ail.A npeACTaBileHI-'!.A H cpaaHeHH.A 1-'!X B a6co­
IliOTHbiX eAHHH~ax.npl-1 HailH4HH AaHHbiX o 4yBCTBHTeilbHOCT.AX AeTeKTo­
pos B 3aMeAI11-1Teil.AX K HeHTPOHaM H.30TOnHbiX HCT04HHKOB/Kaili-1¢0PHI-1.A-
252 1-'!IlH nnyTOHI-1H-6epi-1IlilH.A/ HOPMI-1POB04Hb1H K03¢¢H~HeHT onpeAe­
Il.AilC.A ~aK OTHOWeHI-'!e 3THX BeilH4HH K 4YBCTBHTeilbHOCTH AeTeKTOpa, 
HCno.ribayeMoro B HaCTO.AuteH pa6oTe /a HeKOTOPbiX Cily4a.AX OH 
6panC.A KaK cpeAHee 3Ha4eH!-1e OTHOWeHHH no 3aMeAI11-1Teil.AM pa3IlH4-
HbiX pa3Mepoa/. TaK HOPMHpoaanHcb, HanpHMep, pe3yilbTaTbl, npH­
aeAeHHble B pa6c:>Te /5/ Ail .A 3aMeAilHTenea:1 AHaMeTpOM 5, 1 ; 7, 6; 12, 7 
H 30,5 CM /no 4YBCTBHTeilbHOCTI-1 K HeHTpOHaM 252Cf/H B pafioTe/10/ 

Ail.A 3aMeAI1HTeil.A AHaMeTpOM 25,4 eM c 6opHbiM C4eT41-1KOM /rio 4yacT­
BHTeilbHOCTI-1 K HeHTPOHaM Pu-Be HCT04H!-1Ka/. npH OTCYTCTBHH AaH­
HbiX 0 4YBCTBI-1TeilbHOCTH no OTHOWeHHIO K HeHTpOHaM I-1CT04HHKOB 
252Cf Hill-'! Pu-Be BMeCTO HHX np~. onpeAeileHHH HOPMI-1pOB04HbiX K03¢­

¢H~HeHTOB I-1CnOilb30BailHCb: 
- 4YBCTBHTeilbHOCTb K Hea:iTpoHaM Am-Be~cT04HHKa /Ail.A cpaaHe­

HH.A .c 4YBCTBHTeilbHOCTbiO K Pu-Beno 3aMeAilHTeil.AM AHaMeTpoM 20,3 
H 25, 4 CM C LiJ B pa6oTe 141; . 

- cpe~HHe a~H¢MeTH4eCK!-1e 3Ha4eHH.A BeilH4HH 4yBCTBHTeilbHOC-
TH npH 3HeprH.AX 1 H 2, 5 M3B ./ Ail.A 3aMeAili-1TeJi.A AHaMeTpoM 25, 4cM 
c TJl.Q H 3 He-c4eT41-1KOM a pa6oTe/o/ I HilH .1 .H 2,0 M3B /Ail.A aa­
MeAilHTen.A AHaMeTpoM 25,4 c LiJ a pa6oTe 161 I Ail.A cpaaHeHH.A 
C 4YBCTBHTeilbHOCTblO K HeHTpOHaM 252Ct 

- cpeAHee apH¢MeTH4eCKOe 3Ha4eHHe BeilH4HH 4YBCTBHTenb-
HOCTH B AHanaaoHe 3HeprHH /0,9-3,7/ M38 B pa6oTe~1 Ail.A cpaa­

. HeHH.A c 4yacTBHTeilbHOCTbJO K Hea:iTpOHaM Pu-Be; 
- 3Ha4eHHe 4YBCTBHTeilbHOCTH npH 3HeprHH 1 ,6 M3B 1-1 4 M3B. 

a pa6oTe1111 Ail.A cpaaHeHH.A c 4YBCTBHTenbHOCTbJO K 252cr 1-1 Pu-Be 

COOTBeTCTBeHHO; 
- pa3IlH4Hble 3Ha4eHH.A 4yBCTBHTeilbHOCTH, npHBeAeHHble B pa­

fiOTe/12/ H ycpeAHeHHble no cneKTPY 252cr, noKaaaHHOMY a pa6oTe/14 / 

· npaaoMepHOCTb npeAilOmeHHOH HOPMHPOBKH 060CHOBaHa TeM, 4TO 
cpeAHHe 3Ha4eHH.A aenH4HH 4YBCTBHTeilbHOCTH Ail.A aaMeAilHTen.A . 
AHaMeTpoM 25,4 eM npH 3HeprH.Ax 1 H 2 M3B HilH 1 H 2,5 M3B npH6-
IlH3HTeilbHo paBHbl cpeAHeMy 3Ha4~HHIO 4yBCTBHTeilbHOCTI-1 1-13 pa6o- . 

T~/121 Ail.A cneKTpa 252Cf /pa3.riH4H.A He npeBbiWaiOT HeCKOilbKHX npo-. 
~eHTOB/, KOTOpoe COOTBeTCTByeT 4yBCTBHTeilbHOCTH npH 3HeprHH 
1 , 4 M3B I Ail.A Pu-Be HCT04HHKa cpeAHee 3Ha4eHHe c(E) cooTaeicTayeT 
4YBCTBHTenbHocTH npH 3HeprHH oKono 1,7 M3B/. 

B Ta6n. npHBeAeHbl 3Ha4eHH.A 4YBCTBHTeilbHOCTH AeTeKTopoa 
K HeHTPOHaM H30TOnHbiX HCT04HHKOB, nony4eHHble B pe3yilbTaTe 
rpaAYHPOBKH c· HCnOilb30BaHHeM 3KpaHHPYJOutero KOHyca. 

4 

r:l 

ti 
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Ta6mru;a 

3HaqeHH.A qyaCTBHTenbHOCTH AeTeKTOpOB K HeHTpOHaM 
H30TOllHbiX HCTQqHHKOB. 

• 
L{eTeKT.Op ,lluaMeTp tiyBCTBHTeilbHOCTb, HMn.HeHTPOH~lcM2 

3aMeAJ1UTenn, --CM Pu,-Be· 252cc 

7,6 - 0,0462:_0,003 

12,7 - 0, 1622:_0,010. 

20,3 ·0,1972:_0,014 0' 21 0+0 ,013 
' - ,. I 

25,4 0,1902:_0,010 0' 1692:_0' 0 10' 

30,5 0,1492:_0,090 0,1192:_0,007 

.UH-A-1' - /2 3+0 1 1~ 
. ' - ' 

1 C• M63p 

. /1' 
Pe3yilbTaTbl pa60Tbl ',HOPMHpoaaHHble K HHM OTHOCHTeilbHble 3Ha-

4eHH.A c(E), nony4eHHble a 1979 r. Ha ny4Ke ~11)P-30, H. pe3yilbTaTbl 
pa60Tbl l8/ HOpMHpOBailHCb K cpeAHHM 3Ha4eHH.AM pa3HbjX . BeJ1H4HH • . 
4YBCTBHTeilbHOCTH no pa6oTaM /!l,l1, 1S/ npH 3HeprH.AX. 0,1 , 0, 5 ~·l 
1,5 K3B. . . 

npH cpaaHeHHH J.1CnOilb30BailHCb CileAYIOutHe HOpMHpOB04Hble K03¢­
"'H"HeHTbl' 1 5'11 ' 0 9/4 / •• 1 0/5/. 0 1/S/ • 1 ·1l8/., 0. 7~/. 1 7/10/ 
'+''"\ • ' ' ' ',.'' ', ',.,' , 
0, 08.'11/; 1 ;0'12', nony4eHHOe 3Ha4eHHe HOPMHpOB04HOro. K03¢¢H~HeH-
Ta Ail.A pa6oTb(ll COBnaAaeT: C K03¢¢HttHeHTOM B pa6oTe /15/, Ha .KOTO­
pbiH YMHOmeHbl AaHHble pa6oTbl/ll Ail.A HaHilY4Wero :· cornaCH.A C npeA-
CTaaneHHbiMH Bn51 p~C4eTHbiMH pe3yilbTaTaM~. ~ . 

B pa6oTe116/ npeACTaaneHbl H3MepeHHble 3Ha4eHH.A c(E) Ail.A Al-iana­

aoHa 3HeprHH 100 K38 - 4 M38, /He npHBeAeHHble Ha PHCYHKax/; 
KoTopble oTm14aJOTC.A oT peKoMeHAattHa:i 1111He 6onee 4eM .ia 15%. 
PeKoMeHAattHH/11/ J.1 AaHHble pa6oTbl 181·An.A 3aMeAilHTen.A AHaMeTpOM 
7,6 .CM npeACTaaneHbl B BHAe KPHBbiX, nocTpOeHHhix 'no 3Ha4eHHRM 

t(E) ~3 MaTpHtt pa3IlH4HbiX 3Ha4eHHH 4YBCTBHTeilbHOCTH, npHBe~eH~ 
HbiX B 3THX pa6oTaX. 

3. 4YBCTBI1TEJlbHOCTb nPI150PA .QH-A~1 
. r 

npH6op .QH-A-1. npeAHa3Ha4eH Ail.A H3Mep~HH.A MOIJtHOCTH 3KBHBa­
IleHTHOH A03bl HeHTPOHOB a AHana3oHe 3HeprHa:1 0,025 38 - 20 M3B. 
B AHana3oHe 3HeprH.:1 0,1 3B ~ 10 K3B ero 4YBCTBHTeilbHOcTb 3Kcne­
PHMeHTanbHO He onpeAe._IleHa ~ a nimaeAeHHble a pa6oTe117/ 3Ha4eHH.A 

4YBCTBHTeilbHOCTJ.1 npH 3HeprHH ~biWe 10 K38 cy~eCTBeHHO OTilH4aiO~C.A 
oT xapaKTepHCTHK 11HAeailbHoro11 A03HMeTpa. 
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~HC.5~ 3aBHCHMOCTb qyBCTBHTenbHOCTH 03pMeTpOB OT 

'sHeprHH Hefi~pOHOB 

B 1976 r. a OHHH Ha ny4Ke H6P-30 3KcnepHMeHTanbHO onpe,qe­
neHbl B aficoniOTHbiX e,qHHHI.IaX 3Ha4eHHR,c~YBCTBHTeflbHOCTH npHfiopa 
AH-A~1 a ~HanaaoHe 3HeprHA 1 38 - 1~ K3B. 3HeprHR HeATpoHos 
onpe,qenRnacb no speMeHH nponeTa, a a6coniOTHaR 4ysc:sHTenb­
HOCTb - nyTeM cpasHeHHR noKa3aHHA AH-A-1 npH paGoTe c nepe­
c4eTH~M npHfiO~OM C noKa3aHHRMH 1/V -,qeTeKTOpa /fiopHOrO C4eT~ 
4HKa CHM-14/, n~orpa,qyHposaHHoro a ny4Ke H6P- 30 no 3onoTbiM 
¢oni.raM. nony4eHHble pe3YflbTaTbl npe,qcTasneH~ 8 TafinHI.Ie H .Ha 
PHC. 5 8 e,qHHHI.IaX HMn·c-1 M63p-1•4. nepexo,q ocy~qeCTBflRflCR 
c HCnonb3osaHHeM K03¢¢HLIHeHTOB, peKoMeH,qosaHHbiX MKPE /18/H an-
npoKCHMaJ.IHOHHoA ¢0pMyflbl pafiOTbl /19 /, •' 

B 1979 r. ,qnR socnpoH3se,qeHHR H yT04HeHHR 3THX pe3ynbTaTos 
B ny4Ke HoP-30 onpe,qeneH~ OTHOCHTeflbH~e 3Ha4eHHR 4YBCTBHTenb­
HOCTH B TOM me ,qHana30He-3HeprHA. 3TH pe3YflbTaT~ npe,qcTasneH~ 
Ha PHC. 5 OTHOCHTeflbHO_ 4YBCTBHTeflbHOCTH npH 3HeprHH 20 38, 
npH KOTOpoA 6HH npHpasHHBaflHCb K cpe,qHeMy apH¢MeTH4eCKOMY 3Ha-
4eHHIO senH4HH 4YBCTBHTeflbHOCTH. ,qnR 3HeprHH 30 K3B/7/ H AflR 

6 

Pu-BeHCT04HHKa. 3,qecb me npe,qcTasneHo 3Ha4eHHe 4YBCTBHTenbHoc­
TH npHfiopa K Tennos~M HeHTpOHaM HCT04HHKa, COCTORJqero Hl3 na­
pa¢HHOBOrO wapa ,qHaMeTpOM 1 5 CM C Pu-Be HCT04HHKOM B J.leHTpe. 

AnR cpasHeHHR Ha pHc. 5 npe,qcTasneHbl 3Ha4eHHR 4YBCTBHTenb­
HOCTH AH-A-1 no ,qaHH~M pa6oT~17 :' KOTOPble HOpMHposanHcb no 4ys­
CTsi.-tTenbHOCTH K HeATpOHaM Pu-Be HCT04HHKa /cpe,qH.RR 3HeprHR 
4, 5 M3B/. HaH6onee cy~qecTseHHble pacxom,qeHHR HX c ,qaHHbiMH pa-
6oTbl /7/ 3aMeTHbl B ofinaCTH 20-40 K38·: 

· Ha pHc. 5 no ,qaHH~M- pa6oTbr151 npe,q·cTasneHbl ,qnR cpasHeHHR 
4YBCTBHTeflbHOCTH pacnpoCTpaHeHHbiX aa· py6emoM KOMMep4eCKHX ,qo-
3HMeTpOB HeihpoHOB: c4eT4HKa AH,qepceHa-6payHa I AB- counter I 
H c4eT4HKa /Leake counter/. HopMHpOBKa nposo,qHnacb no rpa,ciyHposo4-
HOMY K03¢¢H1.1HeHTY H3 pafiOTbltS/ AflR Am-BeHCT04HHKa. /co 'cpe,qHeH 
3HeprHei1 3,9 MaB/, KOTOpbiA npHplasiHHBanc.R rpa,qyHp0804HOMy K03¢­
¢HJ.Ilo1eHTY AH-A::- 1 no Pu-lle l-ICT04HHKY ,qnR HacToR~qeA pafioTbl. BHAHO, 
4TO ,qo3HMeTpH4eCKHe xapaKTepHCTHKH 3THX ,qo3HMeTpos He ny4we, 
4eM y npH6opa AH-A-1. 

4. BbiBOAbl 

npe,qcTasneHHble Ha PHC. 1-4 pe3yn.bTaTbl n03BOnRIOT Bbl,qenHTb 
TY ofinaCTb 3Ha4eHHH c(E) ,qnR ,qeTeKTOpOB TennOBblx" HeHTpOHOB -
8 3aMe,qnHTennx, B KOTOpoA MOryT HaXOAHTbCH HaHfionee AOCTOBep­
Hble 3Ha4eHHR 4YBCTBHTenbHOCTH. AnR Bblfiopa Ha ocHose npe,qcTae­
neHHbiX ,qaHHbiX MaTPHI.Ibl ¢YHKLIHA 4yBCTBHTenbHOCTH He06XOAHMO OJ.Ie-. 
HHTb pa3nH4HR a cneKTpax H ,qo3ax, B03HHKaiO~qHe H3-3a Heonpe,qe­
neHHOCTH !IICnOflb3yeMbiX ¢YHKJ.IHA 4YBCTBHTeflbHOCTH, B 4aCTHOCTH, 
B 'ofinaCTH 3Hepr!IIA HHme 20 38. . 

Pe3ynbTaT~ onpe,qeneHHR 4YBCTBHTenbHOCTH npH6opa AH-A-1 no­
Ka3biBaiOT, 4TO B WHPOKOM ,qHana30He 3HeprHH, OT ,qonei1 38 AO ,qe­
CRTKOB K38, 3TOT npHfiop, rpa,qyHpyeMbiH no Pu-Be IIICT04HHKY Hei1T­
pOHOB, C y,qosneTBOpHTeflbHOA norpeWHOCTbiO /OKOflO 25%/ finH30K 
K ~ 1H,qeanbHOMy11 · ,qo3HMeTpy. AanbHei1wHA liiHTepec npe,qcTasnReT Kop­
peKTHOe onpe,qeneHHe 4yBCTBHTeflbHOCTH npHfiOpa B ,qHanaSOHe 3Hep­
rHA OT 0,1 AD HeCKOflbKHX M38~ B KOTOpOM OmH,qaeTCR ~aHfiOflbWee 
OTKflDHeHHe c(E) OT 4YBCTB!IITenbHOCTH 11H,qeanbHOr011 AD3HMeTpa. 
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AneHHHKOB B.E. H AP· qyBCTBHTe.JtbHOCTb AeTeKTOPOB P 
TennoBhlX HeHTPOHOB C 3aMeAnHTellHMH 

OnpeAeneHa tiYBCTBHTe.JtbHOCTb AeTeKTopa LiJ(Eu) B m. 
llH3THneHOBb~ 3aMeAnHTe.JlHX pa3HOrO AHaMeTpa H npH5opa 
B o5naCTH'3HeprHH OT AOlleH AO COTeH 3B. llpeACTaBneHbl 
pacqe;OB H H3MepeHHH '!YBCTBHTe.JlbHOCTH yKa3aHHbiX AeTe: 
nonHeHHb~ pa3Hb!MH aBTOpaMH B AHana30He 3HeprHH OT Te: 
CB epX5b!C Tpb~. . . 

B ·pesynbTaTe cpaBHeHHH npeACTaBneil~ AaH~ s·bl,ll;e 
3HatieHHH cPYHK~HH '!YBCTBHTenbHOCTH, .B KOTOphlX MOryT H 
HX HaH50nee AOCTOBepHble AaHHble ~ p:oKa3aHO ~ 'ITO B AHan 
rHH HeHTpOHOB OT AOlleH 3B AO AeCHTKOB K3B npH50p ):Uf-. 
YAOBneTBOpHTenbHyro A03HMeTpHtiecKyro xapaKTepHCTHKy. 

. / . . 

Pa5oTa BbiDOnHeHa· B 0TAene.paAHa~HOHHOH 5esonacHoc 
QHOH~x HccneAOBaHHfi ORHH. 

!lpenpMHT OC5-..e,qMHeHHOro MHCTMTYT8 lll!ePHWX MCCIIeAQBaHMll • .Qy6t 

Alejnikov V. E. -et- al. Sensitivit1es o 
Neutron Detectors with Moderators 

The sensitivity' of LiJ(Eu) detector in pol) 
moderators of various diameter and DN-A-I devi 
fractions _up to hundreds eV energy region ·is . determin 
results of calculations and measurements of these de 
sitivities performed by other authors within the ene 
from thermal upto ultrafast are presented. The data 
are compared and regions of sensitivity functionval 
defined in which most reliable values could be locat 
shown that in the neutron energy range from eV fract 
tens keV the DN-A-I device has a satisfactory dosime 
racteristics. 

The investigation has been performed at the Depa1 
Radiation Safety and Radiation Research, JINR. 

~ 
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