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Ane~HHKOB B.E. H AP· Plfi-80-453 

Hcnonb30BBHHe C4eT4HKa c nnacTH4eCKHM c~HHTHnnRTopoM 
A"R onpeAeneHHR 3KBHBaneHTHo~ A03~ H ~~eHca 
HeHTPOHOB C 3HeprHeH OT 10 AO 300 MaB 

OnHCaH npoTOTHn c~HHTHnnR~HOHHoro c4eT4HKa HeHTPOHOB 
B AHana3oHe 3HeprH~ OT 10 AO 300 M3B, OPCAHa3Ha4eHHoro 
A"R H3MepeHHR 3KBHBaneHTHO~ A03~ H OOTOKa He~TPOHOB 
B nonRX H3ny4eHHR 3a 3a~HTOH yCKOPHTeneH npOTOHOB HB B~­

COKHe 3HeprHH. 

Pa6ora e~nonHe~ e OrAene paAHB~HOHHOH 6eaonacHOCTH 
H PBAHB~HOHH~X HCCfleAOBaHHH OH~H. 

npenpMHT 06~AMHeHHOrO MHCTMTYT8 RAePHWX M'CneA08aHM~. ~Ha 1980 

Alejnikov V.E. et al. Pl6 80·453 
Study on the Counter with a Plastic Scintillator 

. to Oetefmine Equivalent Dos~ dnd Nrutron Fluence 
with~lO=lAA-MA~r.nv_R~nn~ 

~ccneAOBaHHR noneH H3ny4eHHR aa aa~HTOH yCKOpHTeneH/l/ no­
KaaanH, 4TO B TaKHX nonRX 8enH4HHa 3KBH8aneHTHOH A03~ HeHTpo­
HOB onpeAenReTCR noTOKaMH 4aCTH~ C 3HeprHeH 6onee HeCKOnbKHX 
M3B. B npaKTHKe A03HMeTpH4ecKoro KOHTponR Ha ycKOPHTenRx npo­
TOHOB 3K8H8aneHTHY~ A03Y HeHTPOHOB C 3HeprHeH 6onee 20 M3B 
onpeAenR~T no eenH4HHe ~n~eHca aAPOH08, H3MepeHHoro c noMO~b~ 
aKTHBa~HOHHoro yrnepoACOAep~a~ero AeTeKTopa. 3ToT MeTOA o6-
naAaeT OTHOCHTenbHO HH3KOH 4YBCTBHTenbHOCTb~ H MeTOAH4eCKOH 
norpeWHOCTb~, CBR3aHHOH C 3a8HCHMOCTb~ OT cneKTPOB aApOHOB 
K03~~H~HeHTa nepeXOAa OT ~n~eHCa 4aCTH~ K 3KBHBaneHTHOH A03e. 

no3TOMY ocTaeTCR aKTyanbHOH npo6neMa 

PHc. 1.KoHCTPYK~HR 
A03HMeTpa: 1 - Ae­
TeKTop HeHTPOHOB; 
2, 5 - ceeToBOAbt, I· 
3,6 - $OTOyMHO~H­
TenH, 4 - oxpaHH~H 
C(4HHTHnnRTOp. 

~~ 
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coaAaHHR 4YBCTBHTenbHoro A03HMeTpa 
HeHTPOH08 e~coKoH 3HeprHH. Uenb~ 
HaCTOR~eH pa6oTbt R8nRnacb paapa6oTKa 
npOTOTHna C~HHTHnnR~HOHHOrO A03HMeT­
pa HeHTpOH08 8 AHana30He 3HeprHH OT 
10 AO 300 M3B, pac4eT ero ~YHK~HH 
4YBCTBHTenbHOCTH H paCCMOTpeHHe Me­
TOAa o6pa6oTKH HH~pMa~HH, nony4ae­
MOH c ero noMo~b~. 

KoHCTPYK~HR A03HMeTpa npeACTaBne­
Ha Ha PHC. 1. B Ka4eCTBe AeTeKTopa /1/ 
HCnonb30iaH nnaCTH4eCKHH C~HHTHnnR­
TOP Ha ocHo8e CH 1. 1o5 AHaMeTpoM H 
8~COTOH 12 CM, COeAHHeHH~H nocpeACT-
80M CBeTOBOAa /2/ C ~OTOYMHO~HTeneM 
/3/ $3Y-52. C~HHTHnnRTOP ynaKo8aH 
B A~pan~MHHHeB~H KO~YX TOn~HHoH 2 MM. 
$oTOYMHO~HTenb HMeeT MarHHTHY~ aa~HTy. 
AnR ycTpaHeHHR BnHRHHR 3apR~eHHOrO 
KOMnOHeHTa perHCTpHpyeMOrO H3ny4eHHR, 
npHCYTCT8Y~~ero 8 pacceRHH~X nonRX 
HeHTpOHOB 3a aa~HTOH ycKOPHTeneH Ha 
8~COKHe 3HeprHH, npeAYCMOTpeH oxpaH­
H~H nnaCTH4eCKHH C~HHTHnnRTOP /OC/, 
HMe~~HH ~OPMY CTaKaHa /4/ CO CTeHKa­
MH TOn~HHOH 1,5 CM, KOTOP~H HaA8Hra­
eTCR Ha C~HHTHnnRTOP A03HMeTpa. OC 
npocMaTpHBaeTCR 4epea ceeT080A /5/ 
~OTOyMHO~HTeneM /6/ $3Y-63, pafioTa~-
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P11c. 2. Pac~;~eTHbte 3¢¢eKn1BHocnt .QeTeKTopa He~TpoHoe 
np11 noporax T= 5,20,80 M3B c y'leToM 1-- -1 11 6e3 

y4eTa I------ I oxpaHHoro c~HHTHnnRTopa. 

~eM a pemMMe aHTHcoena,QeHH~ c He~TPOHHbiM C4eT4V1KOM. Ton~HHa 
ci-eHoK OC Bbt6paHa Tat<HM o6pa3oM, 4T06bt, c O.QHO~ CTopOHbt, o6ec­

ne4HTb Ha,qemH~~ 3anpeT perHcTpa~HH cna6oHOHV13Hpy~~HX 4aCTM~, 
a C ,qpyro~ - He npHBO,QV1Tb K 3Ha4HTeJlbHOMy B03My~eHV1~ nOJlR He~T­
POHOB BO BHyTpeHHe~ noJlOCTV1 OXpaHHOrO C~V1HTV1flJ1RTOpa. PemeK~V1R 
y-KBaHTOB He npOV13DO,QV1TCR, TaK KaK cneKTp y -KBaHTOB, pom,qeH-

HbiX a MaTepHane 3a~HTbl a pe3ynbTaTe nepexo,Qa B036y>K.QeHHbiX R.Qep 28
Si 11 

16
0 B OCHOBHOe COCTORHHe, t.1 y-KaaHTOB, o6pa3oBaHHbiX 

B pe3yJlbTaTe n-y peaKI.\11~ Ha TenJlOBbiX Hei:1TpOHaX, npOCTHpaeTCR 

.QO 10 M3B. VICKJ1104eHI1e COCTaBnRIOT y - KBaHTbl OT pacna,Qa 77° -Me-

30HOB, O,QHaKo 11X AOilfl B cneKTpe y -KaaHTOB 3a 3a~HTOH YCKOpi1-

Tene~ npoToHoB Ha cpe,qH11e 3HeprHH npeHe6pemi1Mo Mana. 

I Pac4eT 3aBHCHMOCTI1 3¢¢eKTMBHOCTV1 nnacTH4ecKoro c~HHTI11111R­
Topa ~Hepr1111 He11TpoHos'E{Er--rfP~i17ietr no '1lpur~l2/. 
c~~~~a"M~-tr--H"-113·c-~-'Ba'RTbl 

.113 pa6oTbl 
131

• B .Qt.1ana3oHe 3Heprl11:1 He~TPOHOB H- 300 M3B Y411Tbr­
ea~TCR cne,QY~I.liHe peaK~HH! 12C(n,n')12C , 12C(n,n'+y)12C

4
,
43 

, 

12C(n,a)9Be , 12C(n,n'+:3a), 12C(n,p)12B, lH(n,n~lH, a TaKme 

B03MO)f(HOCT b flOCJle,QOBaTen bHOro npoTeKaHHfl HeKOTOPbiX yKa3aHHbiX 

peaK~HH. B nporpaMMe pacC411T~saeTcR sepoATHOCTb perMcTpa~HI-1 
Hei:1TpOHOB, B3at.1MO,Qei1cTBYIOil\HX C R.QpaMH 12 C t.1 1H C~HHTI1JlJ1H­
TOpa no n~6oMy 113 np~1Be.QeHHbiX Bbtwe KaHana a peaK~11ili, e cny4ae 

npeB~WeHHH Bent.1411H~ CBeTOBO~ Bcn~WKH OT BTOPI14H~X 3apRmeHH~X 
4aCTM~ nopora perMcTpa~V111 T, a~pameHHoro B 3KBV1BaneHTHoi:1 3Hep-
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P11c.3. 3aBHCHMOCTb ycpe,QHeHHoi:1 

ii'O""CneKTPY Pu...:Be HCT04HHKa 

3¢¢eKTHBHOCTV1 HeHTPOHHoro C4eT-

411Ka ( OT nopora T: -- -
pac4eTHa.R 3cf>¢eKTV1BHOCTb, e 

r1111 3neKTPOHOB. Han11411e 

QC npi1BO,Qt.1T K HCKameHH~ 

E(E) 3a C4eT perHCTpa~HH 
B HeM npOTOHOB, o6p~30BaH­

H~X B C~HHTMflflRTOpe .Q03H­

MeTpa. An.R y4eTa enH.RHH.R 

OC Ha c(E) nporpaMMa ,~:~o­

nonHeHa pac4eToM BKna,Qa 

npOTOHOB 113 peaK~HH 

12C(n,p)12B, lH(n, n') lH, 

pentCTpHpyeMbiX O,QHOBpe­

MeHHO B OfiOHX C~HHTHJlfl.R­

TOpax. no,qo6HbiH 3¢¢e KT 

AJlR BTOpt.14HbiX a -4aCTM~ He 

Y4MTbtBanc.R ecne.QCTBV!e Ma­

noi1 eenH4MH~ HX npo6era 

e c~HHTHnn.RTope·. HeKoTopbte 

paC4eTHble 3¢¢eKTHBHOCTM 

HCnOJlb30BaHHOrO B .Q0311MeT­

pe CI.\HHTHJlJl.RTOpa, C y4eTOM 

11 6e3 y4eTa BJlHRHMfl OC, 
np11 Be,QeHbl Ha p11c. 2. YMeHb- ~ 
weHHe E(E) 3a C4eT QC CTa-~ 
HOBHTCR 3aMeTH~M Ha4t.1Ha.R 

3KCnept.1MeHTaJlbH~e pe3yJlbTaT~. C 3HeprHK HeHTpOHOB 6onee 

100 M3B. 04eHK11 epH.RHM.R. yr­

noeoro pacnpe,qeneHMfl noToKa 

~ HeHTPOHOB Ha E(E) noKa3aJ1M, 4TO B 3aBI1CMMOCTM OT yrna na,QeHt.1.R 

HeHTPOHOB Ha Cl.\t.1HTMJ1Jl.RTOP E(E) BO BCeM ,QMana3oHe 3HeprHH Me-

HReTCR B npe,qenax ~15°.B3at.1MO,QeilicTBHe HeHTpOHOB C OC 6y,QeT npH­

BO,QHTb K HeKOTOpOMy HCKa>KeHHIO cneKTpa HeHTpOHOB BO BHyTpeHHeH 

nOJlOCTH OC, O,QHaKO B ,QHana30He 3Heprt.11:1' HeHTpOHOB OT 10 ,QO 

300 M3B 3¢¢eKTHBHOCTb B3aHMo,qe~CTBHR Hei:1TpOHOB npM ,QaHHoi:1 Ton­
~HHe QC He npee~waeT 2%. npoeepKa KOppeKTHOCTH paC4eTa l(E) 
npoBO.QMnacb e none H3ny4eHM.R Pu-Be HCT04HHKa. An.R yMeHbweHM.R 

BJ1V1RHHR Y -¢aHa HCnOJlb30BaJ1C.R CBHHI.\0Bbli:1 $HJlbTp. MOHHTOPHPOBa­

HHe npOBO.QHJlOCb npH noMO~H 6 LiJ(Eu) -,qeTeKTopa B 3aMe,QJ1HTene 

,qHaMeTpoM 25,4 eM. Ha pH c. 3 npe,qcTaeneHbl pac4eTHafl 3¢¢eKTHBHOCTb 

,qo3HMeTpa. ycpe.QHeHHa.R -;;;;cnet<,TPY Pu- Be HCT04HHKa (, e 3aBH­

CHMOCTH OT nopora perHCTpai.\HH T H pe3yJlbTaTpl 3KCnepHMeHTa. 

4T06bl flOKa3aHHfl ,Q03HMeTpa 6blflH 6J1H3KH K CyMMapHoi1 MaKCHManb­

HOt::i 3KBHBaneHTHOi1 ,Qose HL cneKTpa Hei1TpoHoB, Heo6xo,qHMO no­

,qo6paTb ¢YHK~HIO ,qo3oeoi:1 4yBcTBHTeJlbHOCTH np116opa .\(E) TaKHM 

o6pa30M, 4T06bJ 

Hs = fc/>(E) h M(E) dE :::: I ¢(E) .\(E) dE • 111 
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rAe ¢(E)- AH<!Jcllepef:ILII-IailbHbiH cneKTP Hei1TpOHOB, hM(E) - YAeilb-
HaR MaKCI-!MailbHaR 3KBI-1BaileHTHaR A03a MOH03HepreTI-14eCKI-1X HeHTpo­
HOB 

14
•5/. nycTb S- nno11.1aAb TOPI..Ia AeTeKTopa Hei1TPOHOB. Bocnonb-

30BaBWI-1Cb aaBI-!C!HMOf:TbiO £(.E) nJlaCTI-14eCKOrO CI..II-1HTI1IlilRTOpa OT 
nopora peri1CTP81..111H, MOmHO npeACTaBI1Tb A(E) B B11Ae T8KO~ Ili1Hei1-
HOM KOM611H81..1111-1 cllYHK1..111i1 £(E) np11 onpeAeileHHbiM o6pa30M Bb16paHHbiX 
noporax, 4TO 

A (E) = ra J S £ i (E) ::: h M (E) , /2/ 

TOrAa 

H ~ = f ¢(E) :£a . S E • (E) dE = ~ al. f ¢(E) S E J. (E) dE = ~a J. N J. • /3/ 
..., j J J i . j 

3A.~Cb N i - noKaaaHHR A0311MeTpa c j -noporoM peri1CTP81..1HI1, a i -
nqcTofiHHble K03<ll<!l111..1VIeHTbl. Ha p11c. 4 noKaaaHbl cllYHKI..IVIVI 4YBCTBVITenb-
HocTI1 A031-1MeTpa .>.(E) c oxpaHHbiM C1..111HTI1I1Ilf1TopoM, nony4eHHble 
yKaaaHH;,~ MeTOAOM 11 cooTBeTCTBYIOII.II-Ie Tpe6osaHI1RM HP6-76 141!1/ 
~ MKP3 /2/. 3Ha4eHVIfl cooTBeTCTBYIOII.I11X K03cllcllVII..I11eHTOB ai np11 
Bbi6paHHbiX noporax perMCTpa41111 noA6~-!p8IlHCb C noMOII.IbiO MeTOAa 
H8HMeHbWI-1~ KB8ApaTOB H npi1BeAeHbl B T86111-14e. Ha PI1C. 4 npi1BeAeHbl 

J .. 
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1.2 

Vl ....... 
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P11c. 4. AoaoBble 4yBCTBI1TeilbHOCTH, pacC411TaHHble AilR 

A0311MeTpa C OXpaHHbiM C4~HT11IlilfiTOpOM 11 COOTBeTCTByi0-
11.111e Tpe6ciBaHHRM HP6-76 '

41 
fKpi1BaR 1/ 11 MKP3 151 

/Kpi1B8R 2/; e, ! - 3Ha4eHHfl hM(E), npeAn11Cb1BaeMble 
HP6-76 11 MkP3 cooTBeTCTBeHHo; KPHBaR 3 - <!JYHKLIHR ' 
4yBCTBI1TeilbHOCTH nOTOKOMepa Hei1TpOHOB C oxpaHHbiM 
C411HTHI1I1RTOpOM. 

r\ 

br 
~i 

(~~I 

~ff 

Ta611114a 

3Ha4eHHR K03cllcllH4HeHTOB aj AilR A03HMeTpa 11 noToKoMepa 
Hei1TpoHOB 

TJ aJ/HPE-76/ a i /MKP3/ aifnOTOKOMep/ 
MaB 6ap· HMn-1 6ap· HMn-1 Hei1TpOH•HMn-l•CM-2 

5 8 -9 3., 5· 10 2,84 ·10-9 
6,64 ·1 0-2 

10 0 '49 ·1 0 - 9 
0 0 

20 0 1 '18 ·10-9 1 ,60· 10-2 

40 -4,82 ·1 0-9 6 -9 -2, 9 ·1 0 -6,37·10-2 

60 33,86 .lQ-9 
8 '64· 10 -

9 
15,07 ·1 0-

2 

80 -91 ,95·10 
-9 

-13,69·10-9 
-24' 33 ·1 0-2 

90 88' 15 ·10 - 9 0 0 

100 0 38,39·10-9 57' 84 ., 0-2 

TaKme aaBHCHMOCTH h M(E). peKOMeHAyeMble HP6-76 VI MKP3. noA06Hbli1 
MeTOA o6pa6oTKH peayilbTaTOB H3MepeHI1H MOmHO 11CnOI1b30B8Tb H AJlR 
coaAaHI1R noToKoMepa Hei1TpOHOB c 3Heprl1ei1 6onee 10 MaB. TaK, 
eCilH Bbl6paTb K03<f>cll111..1HeHTbl a j T8KHM o6pa30M, 4T06bl ~aj 8£ j(E) =1 
BO BCeM A11anaaoHe 3Hepri-1H HeHTPOHOB, TO J 

:£ a . N . = f ¢ (E) dE . 
j J J /4/ 

<!JyHK4HR 4YBCTBHTei1bHOCTI-1 noTOKOMepa C oxpaHHbiM C1..111HTI1IlilRTOPOM, 
nony4eHH8R C HCnOI1b30BaHHeM TeX me 3cll<jleKTHBHOCTei1, npHBeAeHa 
Ha p1-1c. 4. A11cll<f>epeHI..IHailbHaR HeJlHHei1HOCTb <llYHK41111 4YBCTBHTeJlbHo­
CT11-noT0KoMepa B A11anaaoHe/OT 10 AO 300 MaB COCTaBJlReT 8%, 
11HTerpaJl bH8R - 0, 2%. 04eBI1AHbiMH npei1MYII.IeCTB8MI1 onpeAeJleHHfl 
3KBI1B8IleHTHOH A03bl 11 <jJJ110eHca Hei1TpOHOB c nOMOII.IbiO C4eT41-1K8 
C nnaCTI14eCKHM C1..111HTHJlilRTOPOM no cpaBHeHI110 C yrnepOACOAepma­
II.IHM 8KTI1Bai..II-10HHbiM AeTeKTOpOM RBJlRIOTCfl BbiCOK8R 4yBCTBHTeJlbHOCTb 
11 onepaTI1 BHOCT b o6pa60TKH noJly4e,HHOH 11H<f>opMa1..111H. 

B aaKJ1104eHHe asTopbl 6naroAaPRT B.A.I<ym1Koea sa noMOII.Ib np11 
MOHTame A03HMeTpa. 
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and its Application. 

PyKon~cb nocTyn~na e ~3AaTenbCK~~ OTAen 
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HeT JH1 npo6eJioB B Barnet1: 6w6Jmo·reKe? 
Bbt MOlKeTe noJiy411Tb no no•JTe nepe411CJie!IHble HlllKe KH11f'H, 

ecJII! 01111 He 6btJII1 :JaKa3aHw paHee. 

.Zll.2·8~05 Tpy,IIW IV Me>K,IIyuapo,lluoro cawno>ay­
ua no 4taJaxe BI.ICOkR:X 3Hepraii a lne­
weHTapHwx •mcTHJI. Bapua, 1974. 

P1,2-8529 

~6-8846 

~13-9164 

,!1!,2-9224 

,1.\-9920 

~9-10500 

,Q2-10533 

.LU3-lll82 

~17-11490 

~6-11574 

·.D.3-11787 

,lll3-11807 

):(1,2-12036 

P18·12147 

Tpy,11w MelK.IIyHapo,IIHoli WJ<Ollhl- cewu­
uapa uono.Q.wx y'leuw:x. AKTyana.uw:e 
npo6new:w tBJHKB 3neweHTapuwx qac· 
TRII. Co'IH, 1974. 

XIV cone~J~Auue no B.llepuolt cneKTpo­
CKOIIHR H TeOpRH I,llpa . .L(y6ua, 1975. 

Me*AyRapoAHoe coae~aHae no weTo· 
JIBJ<e npODOJlO'IHWI K&Wep.,f(yfiHa,l975. 

IV M-elK,IIyuapo,IIHwli cewuuap no npo-
6newaw ~B38KH DLICOKBX 3Beprult • .L(y6· 
aa, 1975. 

Tpy,IILI Me"'.IIYB!lpO,IIHoli KOH~epeHitBH 
DO H3fipiiHHWW DODpOC!lW CTpyKTypw 
R,llpa. )J.y6ua, 1976. 

Tpy,IIW II Cawno•aywa no KoneJCTRa­
Hww weTo,llaw ycJ<opeuaa.)J.y6Ha, 1976. 

Tpy,11w X MelK,IIynapo,IIHoli wKonw 
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1111., 1977. 

Tpy,IIW MelK.IIyHapo.tuwro cHwnoJHyMa 
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TPY.IIW YI Bcecoi03Horo coBeiJIA· 
RBJI no ycxopsTen.aw: 30.P.I>Kennwx 
'l!lCTBJI. ,!:ly('iaa 1978. /2 TOWa/ 

Tpy,11w V MeJI(,IIyHaponuoro cewa­
aapa no npo6ncwaw: ¢'K3BI<B ot..tco­
i<HX 3Heprall. ,lly6ua 1978. 

Tpy,11w Ill doBeli111.H&a no Hcnon&­
lOBAHHID •nepuo-~slaqecxHx we­
TO.JlOB ,[Vla pcmeus• HBY'IHO·Tex· 

KsqeCKBX R K&pO~HOX03IICTnen­
HLIX laAft'l . 

2 p. 05K. 

2 p. 60 "· 

1 p. 90 K. 

4 p. 20 )(, 

3 p. 60 X. 

s p .. so "-

2p. 501<. 

3 p. 50 IC . 

5 p. 00 JC. 

6 p. 00 IC. 

2 p. 50 IC. 

3 p. 00 IC. 

6 p. 00 K. 

7 p. 40 IC. 

5 p.OOJC. 

2p.20 K. 
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n . .[ty6aa, 1979. 

TpyAw MelKJIYB&PO.IIBOI mxonw wono­
JIWI y'leHWI DO Dpo6newaw ycKopa­
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