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noe~meHHe T04HOCTH pac4eTa 3~eKTHBHOCTH perHCTpa~HH HeHT
pOHOB C~HHTHnn~~HOHH~MH C4eT4HKaMH C nnaCTH4eCKHMH C~HHTHnn~TO
paMH ~Bn~eTC~ aKTyanbHOH 3aAa4eH An~ ~enoro P~Aa MeTOAOB B 
o6naCTH ~H3HKH B~COKHX 3HeprHH. 3a nocneAHHe rOA~ HaH60nbwee 
pacnpOCTpaHeHHe nony4Hn MeTOA paC4eTa, OCHOBaHH~H Ha np~M~X 
CTaTHCTH4eCKHX HCn~TaHH~X /MeTOA MOHTe-Kapno//S·20I, o6naAa~
~H~ 3Ha4HTenbH~MH npeHMy~eCTBaMH no cpaBHeHH~ C paHee pa3BHT~M 
aHanHTH4eCKHM MeTOAOM /1,2/, 8 HaCTO~~ee BpeM~ cy~eCTByeT P~A 
MOAH~HKa~HH nporpaMM, npeAHa3Ha4eHH~X An~ TaKHX pac4eTOB, 
OCHOBH~e OCo6eHHOCTH KOTOp~X COCTORT B HCnOnb30BaHHH pa3nH4-
H~X 6aHKOB AaHH~X no ce4eHH~M ~AePH~X B3aHMOAeHCTBHH H pa3nH4-
H~X onHcaHHH 3HepreTH4eCKOH 3aBHCHMOCTH CBeTOB~XOAOB npOTOHOB, 
anb~a-4aCTH~ H ~Aep OTAa4H yrnepOAa B nnaCTH4eCKHX C~HHTHn
n~Topax. T04HOCTb pac4eTa 3~eKTHBHOCTeH no 3THM nporpaMMaM 
AOCTHraeT 5% 181 • 

8 pa6oTel21/ paCC4HTaHa 3~eKTHBHOCTb perHCTpa~HH HeHTpOHOB 
nnaCTH4eCKHM C~HHTHnn~TOpOM AHaMeTpOM 120 MM H B~COTOH 120 MM 
no nporpaMMe, OCHOBaHHO~ Ha aHanHTH4eCKOM MeTOAe/1~ 6~na 
ocy~ecTeneHa 3KcnepHMeHTanbHa~ npoeepKa KOppeKTHOCTH pac4eTa 
3~eKTHBHOCTH AeTeKTopa K cneKTPY HeHTpOHOB P~Be HCT04HHKa 
H nony4eHo YAOBneTBOpHTenbHoe cornacHe. 8 HacTo~~eH pa6oTe 
npHBOAHTC~ paC4eT MeTOAOM MOHTe-Kapno 3~eKTHBHOCTH 3TOrO me 
C4eT4HKa B cny4ae o6ny4eHH~ era HeHTPOHaMH C 3HeprHeH 5 + 
+ 500 M38 npH pa3nH4H~X yrnax naAeHH~ HeHTpOHOB Ha C~HHTHnn~
TOp, e~nonHeHHbiH no MOAHI!>H~HpoeaHHOH HaMH nporpaMMe STAN'IN 18:' 
He~TpOHH~H c4eT4HK npeAHa3Ha4aeTc~ An~ Hcnonb3ooaHH~ a A03H
MeTpe HeHTpOHOB B~COKO~ 3HeprHH B pacceRHH~X nonnx 3a 3a~HTaMH 

PHc.l. 3HepreTHqecKHe 3aBHCH

MOCTH 3~eKTHBHOCTH perHCTpa~HH 

t (En) HeHTPOHHoro cqeTqHKa AH

aMeTpOM I 20 MM H BbJCOTOH I 20 MM 

C OXpaHHb~ C~HHTHnTIHTOpOM npH 

pa3nHqHbJX 3uaqeHHHX nopora pe

rHCTpa~HH HeHTPOHHOrO cqeTqHKa 

T B eAHHH~ax 3Heprufi 3neKTPOHoB, 

320 360 paccqHTaHHble MeTOAOM MOHTe-Kap-

E:n, M•l!> no no nporpaMMe /8/. 
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Taonuua 

3aBHCHMOCTb E(E, T) AllH AeTeKTopa iJ 120 MM u BbJCOToi:i 
120 MM C oxpaHHbiM CUHHTHnn.fiTOpOM B cnyqae OOKOBOro 
naAeHHH neiiTponoB ! E, T- M:3B; E - HMn.neiiTpou-1cM 2/ 

E T 
15. 
20! 
25: 

~:I 
40/ 
soi 
so! 

IO 15 20 25 35 45 55 65 75 80 90 100 200 
0.684 0.000 0.000 o.ooo 0.000 0.000 0,000 0.000 o.ooo 0.000 o.ooo 0.000 0.000 
4.352 0.220 o.ooo 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o.coo 0.000 
7.wo 1.750 o.oos o.ooo o.ooo o.ooo o.ooo o.ooo o.ooo o.oor r.cro c.ooc c.ccc i 
7.855 3.985 0.900 0.036 0.000 0.000 0.000 0.000 0.000 o.oco c.ooc o.oco 0.000: 
7.654 5.612 3.726 1.811 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
8,626 5.558 4.176 3.204 0.821 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
9.540 5.789 4.043 3.136 1.850 0.436 0.004 0.000 0.000 0.000 0.000 0.000 0.000 

70i I0.656 6.768 4.536 3.312 2.016 I.152 0.131 0.007 0.000 0.000 0.000 0.000 0.000 
80 I0.865 7.632 5.184 3.600 2.160 1.440 0.781 0.234 0,018 0.000 0.000 0.000 0.000 

ID.951 8.161 5. 760 4.032 2.304 1.447 0.965 0.493 0.094 0.022 0.000 0.000 0.000 
1C.800 8.528 6.480 4.752 2.448 1.452 0.882 0.580 0.270 0.130 0.014 0.000 0.000 
10.224 8.496 6.912 5.472 3.312 1.872 1.040 0.662 0.410 0.317 0.158 0.036 0.000 120 

140! 

350 
400 
450 

9.?31 8.471 7,200 6.048 4.032 2.448 1.469 0.922 0.630 0.518 0.317 0.097 0.000 
9.Q40 7.798 6.829 5.882 4.291 2.963 1.944 1.256 0.767 0.60I 0.353 0.238 0.000 
8.665 7.697 6.725 5.886 4.507 3.294 2.380 1.634 1.148 0.947 0.691 0.526 0.004 
8.359 7.344 6,559 5.890 4.446 3.366 2.498 1.858 1.397 1.159 0.900 0.680 0.072 
6.624 6.048 5.328 4:752 3.744 3.024 2.246 1.714 1.346 1.220 1.001 0.900 0.252 
5.904 5.328 4.896 4.464 3.600 2,880 2.372 1.940 1.588 l.50I 1.350 I.23i. 0.616 
5.616 5.184 4.752 4.392 3.744 3.024 2.462 2.050 1.746 I.GH 1.440 1,305 0.925 
5.040 4. 752 4.320 4.032 3.312 2. 736 2.383 2.038 I. 757 1.631 I .462 I.375 I.CP-4 

4.824 4.464 4.104 3.816 3.312 2.8CB 2.371 1.975 1.719 1.629 1.516 1.433 I.217 
~.!S! !.:7~ :3 .. ~~~ ~-~00 :?.0?~ ?_c;o? ?_Thn T Atl.1 T hh~ T SAn T 4?.C) T.336 l.IBI 

YCKOp~Tene~ H OKpymeH CBeT03a~~TH~M KomyXOM ~ oxpaHHbiM nnacT~-
4eCK~M Cl\~HTHnnRTOpOM B B~Ae CTaKaHa, 38npe~a~ero per~CTpa-
1.\111~ He~TpOHHbiM AeTeKTOPOM 38pAmeHHOro KOMnOHeHTa noneH ~3ny-
4eH~A. nopor oxpaHHoro C4eT4~Ka nOCTOAHHbli1, OH paeeH 1,2 M3B 
B 3KB~eaneHTHOi1 no CBeTOBbiXOAY 3Hepr~~ 3neKTP0HOB np~ TOn~~
He CTeHOK OXpaHHOrO Cl\~HTiilnnATOpa 1,4 r/cM 2 • C nOMO~b~ AO
nonHeH~R, BBeAeHHoro HaM~ B nporpaMMy STANTN, Y4111TbiBaeTcA 
AOnR 3Hepr~lll, YHOC~MaA npoToHaM~, nOKIIIA8~1i1M~ C~liiHTiilnnATOp, 
noA06Ho ToMy, KaK 3TO Aenanocb e pa6oTe 118/, 3To no3eon111no 
y4eCTb reoMeTp~~ AeTeKTopa ~ eniiiAH~e Komyxa ~ oxpaHHoro Cl\~H
T~nnATopa Ha 3$$eKT~BHOCTb per~CTpall~~ HeHTPOHHoro C4eT4~Ka, 
TO eCTb B~AB~Tb nomHble 3anpeTbl B OXP8HHOM C~~HTiilnnRTOpe OT 
npoTOHOB, pomAeHH~x e He~TPDHHoM AeTeKTope B n + H- 111 n + C
B381i1MOAe~cTB~Rx. Ha PIIIC.l ~ B Ta6n~~e npeACTaeneHa 3HepreTIII-
4eCKaA 3aB~CiiiMOCTb 3$$eKT~BHOCT~ perliiCTpal.\~111 HeHTPOHHOro 
C4eT4~Ka C OXpaHHYM Cl\~HTiilnDATopoM E(En) np111 HeKOTO-
p~X noporax per111cTpa~~~~~ T B eAHHIII~ax 3KBHeaneHTHOH 3Hep-
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Puc.2. 3aBHCHMOCTb ~YHKUHH 
HeHTpOHHoro C'leT'IHKa E(En)• p 
C oxpaHHbW CUHHTHnnHTOpOM OT 
reoMeTpHH o6nyqennH: A, B,C -
uanpaBneHHH fiOTOKOB HeHTpOHOB 
c :3HeprnHMH 20 H 400 M:3B, AflH 
KOTOpblX HCCfleAOBanacb HeH30T
ponHOCTb C'leT'IHKa. 3Ha'leHHH 
E (En)· P HOpMHpOBanHCb K reo

MeTpHH A. 

r~~ 3neKTPOHOB. np~ pac4eTe y4~T~Banocb COOCTBeHHOe annapa
TypHoe pa3peweH~e He~TpOHHOrO C4eT4~Ka. AflA np~Mepa YK838H~ 
CTaT~CT~4eCK~e ow~6K~ pac4eTa np~ HeKOTOPbiX 3H84eH~AX 3Hepr~~ 
Hei1TpOHOB. 

nocKonbKY ~3MepeH~A A03~MeTpOM 6YAYT npOBOA~TbCA, KaK npa
B~no, e nonAx ~3ny4eH~A c He~3eecTH~M yrnoe~M pacnpeAeneH~eM, 
1.1enecoo6pa3Ho ~cnonb3oBaTb ~30Tpo'nHbl~ Hei:1TpoHHbli1 AeTeKTop 
wapoBO~ ~opM~. 0AH8KO BcneACTB~e Taro, 4TO T8KOe KOHCTpyK
T~BHOe peweH~e np~eeno 6~ K cy~eCTBeHHOMy /B 1,5 pa3a/ CH~
meH~~ 4YBCTB~TenbHOCT~ A03~MeTpa ~3-3a yMeHbWeH~A 4YBCTB~

TenbHoro o6oeMa np~ 3aAaHHbiX ra6ap~Tax ycTaHOBK~, 6bma Bbl6-
paHa l.l~n~HAp~ 4ecKaA ~opMa Hei1TpOHHoro AeTeKTopa. H~~6onee 
T~n~4Hoi1 C~Tya1.1~ei1 np~ ~3MepeH~RX nOTOKa ~ A03bl He~TpOHOB 38 
3a~~TO~ yCKOp~TenA ABnAeTCA npeHMy~eCTBeHHOe naAeH~e He~Tpo-

~-----···- -~-~-v., . ., .... ,. uiAn1AHDD~4eCKoro AeTeKTopa /pHc.2/. HU~ Hell UU"VgJtv , ........................ __ . 

TaKoe pacnonomeH~e A03~MeTpa o6ycnoeneHo Tpe6oeaH~eM M~H~
ManbHoro B03My~eH~A nonA He~TpOHOB 3neMeHT8M~ KOHCTDYKI.I~~ 
ycTaHOBK~. 6bln~ npoaHan~3~poeaHbl 3 eap~aHTa o6ny4eHIAA A03H
MeTpa nnOCKHM MOHOHanpaeneHHbiM ~CT04H~KOM He~TpOHOB ~ 3Hep
r~AM~ 20 H 400 M3B naAa~~~MIA: A/ HOpManbHO K 6oKoBoiA no-

' 4 0 eepXHOCT~ AeTeKTOpa; 6,8/nOA yrnaM~ 5 CBepxy ~ CH1A3Y OTHO-
C~TenbHO HOpMan~. B nporpaMMe pa3blrpb1Banocb MecTo naAeH~A 
He~TpOHOB Ha Cl\HHTIAnDATOP. nopor Hei1TpOHHOrO C4eT41AKa - 1 M38 
3KBHBaneHTHOi1 3Hepr~IA 3neKTPOHOB. 8 Ta6n~1.1e lA Ha PIAC.2 npeA
C T aeneH~ 3Ha 4eH~A f (E ) . P, HOPMHpoeaHHbte Ha reoMeT p~~ A, 

n -
TO eCTb Ben~4~Hbl nponopl\~OHanbHble OTKniAKY AeTeKTOpa B A8HHO~ 
reOMeTpH~. 3AeCb'p - MaKC~ManbHaA nno~aAb Ce4eH~A Hei1TpoH- • 
Horo Cl\~HT~nnATopa, nepneHA~KynApHoro HanpaeneHIA~ noToKa He~T
poHoB. CTaTIIICT~4eCKaA To4HOCTb pac4eToB- 1,5% npiA En = 
=20 M:38 ~ - 2, 5% np~ En =400 M38. BIAAHO, 4TO OTKniAK A:TeKTopa 
e npeAenax 10% He 3ae~c~T OT ero opiAeHTa~IA~ B none He~Tpo
HOB Aame Ha rpaHIAI.Ie 3HepreT~4eCKOrO A~ana30Ha, TO eCTb 
t(E ) . p .. canst npiA ""cnonb30BaH~H npH6opa B ~3MepeHIARX noTo-

n • 6 /21/ -KOB He~TpOHOB MeTOAOM, npeAnOmeHHbiM B pa aTe , pe3ynbT~~y~ 

~aA norpeWHOCTb ~3MepeHio1A nOTOKa Hei1Tp0HOB He npeB~CIAT 15/o 
np~ ycnoe~!1 Ha6opa xopowet:1 c-:-aTHCT~KH. 
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PHc. 3. CpaBHBHHe pact:IBTHbiX H :3KcnepHMBHTaribHO H3Me

peHHbiX annapaTypHbiX pacnpe,II;BJIBHHH HMTIYJibCOB HBHTpOH
HOrO Ct:IBT"'HKa TipH 06Jiyt:IBHHH ero HBHTpOHaMH H3 peaK

~HH T(d, n) 4 He. IIIKana aHaJIH3aTopa rpap;yHpOBaHa B 

B,II;HHH~ax :3HeprHH :3JIBKTPOHOB: CJiyt{aH HOpMaJibHOrO 

nap;eHHH HBHTPOHOB Ha TOpe~ ,II;BTBKTOpa /A/ H 60KOBYID 

TIOBBPXHOCTb ~HJIHH,II;PHt:IBCKOrO ,II;BTBKTOpa /E/. 

AocTOHHCTBOM nporpaMMbl STANTN ~en~eTc~ B03MOmHOCTb 

14 

paC4eTa annapaTypHOrO cneKTpa HMnynbCOB OT He~TpOHHOrO C4BT-
4HKa, 4TO AenaeT B03MOmH~M npoeepKy He TOnbKO HHTerpanbH~X, 
HO H AH<I>¢epeH~HanbHbiX xapaKTepHCTHK $yHK~H~ OTKnHKa. TaKa~ 

npoeepKa 6~na ocy~ecTeneHa c noMO~b~ He~TpOHOB H3 peaK~HH 
T(d, n) 4He An~ ABYX eapHaHTOB o6ny4eHH~ ~HnHHAPH4BCKoro 

AeTeKTOpa He~TpOHaMH: a/ naAeHHe He~TpOHOB HOpManbHO Ha TOpe~ 

AeTeKTOpa; 6/ naAeHHe He~TpOHOB HOpManbHO Ha 60KOBY~ noeepx
HOCTb ABTeKTOpa. Pe3ynbTaT~ cpaeHeHHR paC4eTHOro H 3KCnepH
MeHTanbHO H3MepeHHoro annapaTypHoro pacnpeAeneHH~ npHBeAeHbl 
Ha PHC.3. WKana aHanH3aTopa rpaAYHPOBaHa B eAHHH~ax 3HeprHH 
3neKTpOHOB. 0WH6KH Ha PHCYHKB - CTaTHCTH4eCKHe. Ha6n~AaeTC~ 
YAOBneTBOpHTenbHOe cornacHe MemAy pac4eTaMH H 3KcnepHMeHTOM 
KaK no <!>opMe pacnpeAeneHH~, TaK H no a6con~THbiM senH4HHaM. 
PaanH4He pac4eTH~X H 3KcnepHMBHTanbH~x HHTerpanbH~X xapaK
TepHCTHK, TO eCTb 3$$eKTHBHOCTe~ perHCTpa~H~ AeTeKTOpa npH 
nopore He~TpOHHOrO C4eT4HKa 1 MaB, COCTaBn~eT An~ nepBO~ H 
BTOpO~ reoMeTpHH COOTBeTCTBeHHO 5 H 6,7%. 
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B 3aKni04eHHe e~pamaeM 6naroAapHOCTb KynHKOBY B.A. aa noMOUib 
npH MOHTame npH6opa H A-py Xen$epy 3a nOMO~b B npOBeAeHH~ 
3KCnepHMeHTa. 
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AneHHHKOB B.E. H AP· HccneAOBaHHe ~YHK~HH OTKnHKa noTOKOMepa
A03HMeTpa HeHTpoHOB BWCOKOH 3HeprHH 

16-82-419 

npHBOAHTCR pac4eT MeTOAOM Mo Te-Kapno 3~eKTHBHOCTH nnaCTH4eCKOrO C~HH
THMRTOpa AnR AeTeKTHpoBaHHR HeHTpoHOB B AHana30He 3HeprHH 5 + 500 M38. 
HccneAOBaHa 3aBHCHMOCTb 3~eKTHBHOCTH oT reoMeTPHH o6ny4eHHR AeTeKTopa 
HeHTpOHaMH, npHBOARTCR pe3ynbTaTW 3KcnepHMeHTanbHOH npoaepKH AH¢$epeH~Hanb
HWX xapaKTepHCTHK ~~HK~HH OTKnHKa AeTeKTOpa npH o6ny4eHHH ero HeHTpOHaMH 
H3 peaK~HH T ( d, n) He. 

Pa6oTa awnonHeHa a 0TAene paAHa~HOHHOH 6e3onacHOCTH H paAHa~HO~Hwx 
HccneAOBaHHH OH~H. 

A1ejnikov V.E. et al . Study of the High-Energy Neutron 
Fluence and Dose Rate Meter Response 

16-82-419 

The calculations of organic scintillator efficiency using a Monte-Carlo 
code in the energy range between 5-500 MeV are presented. The efficiency 
dependence on geometry neutron irradiation of detector is studied . The re
sults of experimental examinat ions of differential character i stics of the 
detector resonance by neutrons from 'I(d,n) 4He react ion are presented . 

The investigation has been performed at the Depa r tment of Radiation 
Safety and Radiation Researches, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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