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Ane~H~KoB B.E. ~ AP· P16 - 12819 

3Kcnep~MeHTanbHOe onpeAeneH~e 4yBCTB~TenbHOCT~ 
A03~MeTpa AH-A-1 ~ C4~HT~nnH4~0HHoro geTeKTopa 
6 Li J (Eu) B wapOBbiX non~:H~neHOBbiX 3aMeAn~TenHX 
B o6naCT~ 3Hepr~~ He~TpOHOB 30 K3B 

B~nonHeHa Kan~6posKa A03~MeTpa AH-A-1 ~ AeTeKTopa 
6 Li J (Eu) s wapoBbiX non~3T~neHOBbiX 3aMeAn~TenHx pa3Horo 
A~aMeTpa np~ 3Hepr~~ He~TpOHOB OKOnO 30 K3B. nony4eHH~e 

AaHH~e o 3Ha4eH~Hx 4YBCTB~TenbHOCT~ AeTeKTopos no3BonH~T 
6onee onpeAeneHHo CYA~Tb o xoAe 3as~c~MOCT~ 4YBCTB~TenbHOCT~ 
3T~X AeTeKTOPOB OT 3Hepr~~ He~TPOHOB B o6naCT~ OT HeCKOnb
K~X K3B AO AeCHTKOB K3B. AnH A03~MeTpa AH-A-1 3Ha4eH~H 

A030BO~ 4yBCTB~TenbHOCT~ np~ 3Hepr~~ He~TPOHOB OKOnO 
30 K3B ~ AnH He~TPOHOB nnyTOH~~-6ep~nn~esoro ~CT04H~Ka 
cosnaAa~T B npeAenax ow~6oK ~3MepeH~~ /pa3n~4~e cocTas-
nHeT OKDno 20 %/. 

Pa6oTa s~nonHeHa s 0TAene paA~a4~0HHO~ 6e3onacHocT~ 
~ paA~a4~0HHbiX ~ccneAOBaH~~ OH.SH1. 

Coo5weHHe 05benHHeHHOrO HHCTHTyTa RnepHbiX HCCl!enOBBHHll, lly5Ha 1979 

Alejnikov V.E. et al. P16 - 12819 

Experimental Determination of Sensitivity of 
DN-A-1 Dosimeter and Scintillation Detector 6 LiJ(Eu) 
in Sphere Polyethylene Moderators in the 30 keV 
Neutron Energy Range 

DH-A-1 dosimeter and 6LiJ(Eu) detector, located in the 
center of polyethylene spheres with various diameters, were 
calibrated by means of neutrons with the energy of about 
30 keV. The data on the detectors responses enable one to 
determine the shape of responses as a function of neutron 
energy more definitely at the energy range from some keV 
to some tens of keV. For DH-A-1 dosimeter response at 
neutrons and at neutrons in the energy range of about 
30 keV the agreemen~ is better than the uncertainties of 
measurements (about 20%). 

The investigation has been performed at the Department 
of Radiation Safety and Radiation R~arches, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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HacToH~aH pa6oTa HBnHeTcH npoAon~eH~eM ~ccneAoBaH~~ 3Hep
reT~4ecKo~ 3as~c~MOCT~ 4yBCTB~TenbHOCT~ AeTeKTopos, np~Me

HHeMbiX B A03~MeTp~~ ~ cneKTPOMeTp~~ He~TpOHOB / 1 / , AKTyanb
HOCTb 3T~X ~ccneAOBaH~~ o6ycnosneHa OTCyTCTB~eM 3KCnep~MeH
TanbHbiX AaHHbiX o 4yBcTB~TenbHOCT~ npoMbiWneHHoro np~6opa 
AH-A-1 /2/ B o6nacT~ npoMe~yT04HbiX He~TPOHOB ~ npoT~ sope4~

socTb~ aHanor~4HO~ ~H¢opMa4~~ AnH AeTeKTopa 6
LiJ(Eu) s 3a

MeAn~TenHx /3·5 ' . 
HcT04H~KoM He~TpOHOB cny~~na M~weHb ~3 Li 2C03 Ha MeAHO~ 

noAnO~Ke. He~TpOHbl o6pa30BbiBan~cb B peaK4~~ 7Li(P, n) 
7 

Be 
13 

np~ 3Hepr~~ npOTOHOB, yCKOpeHH~X B 3neKTPOCTaT~4eCKOM reHe
paTope.1891 K3B /10 K3B HaA noporoM peaK4~~/. CneKTP o6pa3y~
~~xcH He~TPOHOB ~MeeT B~A TpeyronbH~Ka C MaKC~MyMOM np~ 
3Hepr~~ 30 K3B ~ npOCT~paeTCH OT 8 AO 70 K3B /w~p~Ha pac
npeAeneH~H Ha nonOB~He BbiCOTbl COCTaBnHeT np~MepHO 20 K3B/. 
113MepeHH~~ yron paCXOA~MOCT~ ny4Ka He~TpOHOB COCTaB~n 60 ~ 
4TO cosnaAaeT B npeAenax 3Kcnep~MeHTanbHbiX ow~6oK c pacc4~
TaHHbiM B pa6oTe .? I , 

leoMeTp~H 3Kcnep~MeHTa npeACTasneHa Ha p~cyHKe. 3Ha4eH~H 
4yBCTB~TenbHOCT~ onpeAenHn~cb AnH A03~MeTpa AH-A-1 ~ AnR 
AeTeKTopa 6 LiJ(Eu) A~aMeTpOM 5 MM, BbiCOTO~ 4 MM B wapax 
A~aMeTpOM 5,1; 7,6; 8,9; 12,7; 17,8; 20,3; 30,5 CM. 

MoH~TopaM~ He~TPOHOB cny~~n~ c4eT4~K~ MeAneHHbiX He~Tpo
Hos: CHM-18 c 4exnoM ~3 Kap6~Aa 6opa Ton~~Ho~ 1 CM ~ CHM0-5 
c napa<t>~HOBbiM 3aMeAn~TeneM. MoH~TopoM npoTOHOB, naAa~~~x 

Ha n~T~eBy~ M~WeHb, cny~~n ~HTerpaTOp ~X TOKa. 
BKnaA pacceHHHbiX B noMe~eH~~ He~TPOHOB onpeAenHnCH AnH 

wapoB A~aMeTpOM 5,1 ~ 7,6 CM C nOMO~b~ 3KpaH~py~~ero KOHyca 
An~HO~ 25 CM, ~3rOTOBneHHOrO ~3 napa¢~Ha C A06aBKO~ Kap6~Aa 
6opa /5 % no secy/, ~ He npeBblwan 18% AnH wapa A11aMeTpoM 
5,1 CM, 10 % - AnH wapa A~aMeTpOM 7,6 CM Ha paCCTOHH~~ 200 CM 
oT M~WeH~, ~ yMeHbwancH c yMeHbWeH~eM paccTOHH~H. AnH wapos 
6onbwero A~aMeTpa oH 6yAeT MeHbwe, TaK KaK c ysen~4eH~eM 
A~aMeTpa wapa 4yBCTB~TenbHOCTb AeTeKTopa 6 LiJ(Eu) K pac
ceHHH~M He~TpOHaM yMeHbWaeTCH no OTHOWeH~~ K 4yBCTB~Tenb
HOCT~ np~ 3Hepr~~ He~TpOHOB ~30 K3B 11

•
3"5
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CxeMa pacnono~eH~A M~weH~ ~ AeTeKTopos B sepT~KanbHO~ 
nnOCKOCT~: 1 - npoTOHH~~ ny40K, 2 - KaMepa M~WeH~, 3 - n~
T~eBaA M~WeHb, 4 - KOHyC B~neTa He~TPOHOB, 5 - 3KpaH~py~
~~~ KOHyc, 6 - AeTeKTop, 7 - MOH~Top /c4eT4~K CHM0-5/ 
c TeHeso~ sa~~To~, 8- MOH~Top /c4eT4~K CHM-18/. 

pos c A~aMeTpoM 6onbwe 7,6 eM ~ AnA np~6opa AH-A-1 BKnaA 
pacceAHHoro ~sny4eH~A np~ o6pa6oTKe pesynbTaTos He y4~T~
sancA. 

6~n~ nony4eH~ OTHOC~TenbH~e 3Ha4eH~A 4yBCTB~TenbHOCT~ 
/oTHoweH~A c4eToB scex AeTeKTopos K c4eTy AeTeKTopa c wa
poM A~aMeTpOM 12,7 CM/, KOTOp~e HOPM~posan~Cb K Ben~4~He 
4yBCTB~TenbHOCT~ AnA wapa A~aMeTpoM 12,7 eM, np~HATO~, no 
AaHHbiM /4 ', 0,211+0,016 ~Mn.He~Tp.-l CM 2 /AnA 3Hepr~~ 20 
~ 40 K38/. -

KpoMe Toro, onpeAeneH~ 3Ha4eH~A 4yBCTB~TenbHOCT~ a a6co
n~TH~x eA~H~4ax - c noMO~b~ pac4eTa nonHero B~XOAa He~Tpo
HOB ~3 n~T~eBO~ M~WeH~ no aKT~BHOCT~ o6pasy~~erOCA B He~ 
6ep~nn~A-7. OcHOBHble cocTaBnA~~~e ow~6oK np~ 3TOM cneAy~~~e: 

4 

- OW~6Ka onpeAeneH~A nonHero BbiXOAa He~TPOHOB ~3 M~WeH~ 
~1o%; 

- OW~6Ka B HaXO~AeH~~ pacnpeAeneH~A nOTOKa He~TPOHOB 
BO BpeMeH~ B Te4eH~e 3KCnep~MeHTa - +7%; 

\ -

• 

- CpeAHee KBaApaT~4eCKOe OTKnOHeH~e pesynbTaTOB onpe
AeneH~A 4yBCTB~TenbHOCT~ no ~sMepeH~AM Ha pasn~4H~x 
paccTOAH~Ax He npes~wano +12 %. 

HaxoA~nocb cpeAHee sHa4eH~e-4yBCTB~TenbHOCT~ AnA Ka~Aoro 
AeTeKTopa, onpeAeneHHoe no pesynbTaTaM ~sMepeH~~ Ha pasH~x 

paccTOAH~Ax OT M~WeH~. PesynbT~PY~~~e ow~6K~ onpeAenAn~cb 

KaK cpeAH~e KBaApaT~4eCK~e ~3 COCTaBnA~~~X ~X Ben~4~H. 

nony4eHHble pesynbTaTbl np~BeAeHbl B Ta6n~4e . .QnA cpaBHeH~A 

sAeCb ~e noMe~eHbl pesynbTaTbl pa6oTbl :4.' AnA 3Hepr~~ He~Tpo
HOB 20 ~ 40 K3B ~ pa6oTbl S.' - AnA 3Hepr~~ 24 K3B I Sb- Be 
~CT04H~K He~TPOHOB/, B KOTOPO~ B Ka4eCTBe AeTeKTOpa ~CnOnbSO
BanCA ZnS(Ag) +- 10 B. 

AnA AOS~MeTpa AH-A-1 onpeAenAnacb TaK~e sen~4~Ha AOSOBO~ 
4yBCTB~TenbHOCT~ C ~CnOnb30BaH~eM K03~~~4~eHTa nepeXOAa OT 
nnOTHOCT~ nOTOKa MOH03HepreT~4eCK~X He~TpOHOB K MaKC~Manb
HO~ A03e, paCC4~TaHHOro Ha OCHOBe peKOMeHAa4~~ 9 ! ~ annpoK
C~Mal..l~OHHO~ ~opMynbl pa6oTbl 'lo .·. AnA K03c!ld>~u~eHTa nepexoAa, 

-3 - 1 - 1 2 
np~ 3Hepr~~ 30 K3B pasHoro 8,5· 10 M63p.4ac He~Tp. eM c, 
sen~4~Ha AOSOBo~ 4YBCTB~TenbHOCT~ ~MeeT sHa4eH~e 
3,1+0,5 ~Mn.c 7 1 ·M63p - 1 · 4aC. np~ rpaAY~POBKe A03~MeTpa He~T
poHaM~ nnyTOH~~-6ep~nn~esoro ~CT04H~Ka 3Ta sen~4~Ha pasHa 
2,5_:!:0, 1 ~Mn.c- l · M63p - 1·4ac.' 

OCHOBH~E PE3YflbTAT~ 

1. nony4eH~ AaHH~e 0 3Ha4eH~AX 4yBCTB~TenbHOCT~ C4~HT~n
nA4~0HHOro AeTeKTopa 6 LiJ(Eu) c wapoBbiM~ non~3T~neHOBbiM~ 
saMeAn~TenAM~ AnA cneKTpa He~TPOHOB c 3Hepr~e~ ~ 30 K3B. OH~ 

xopowo cornacy~TCA c AaHHbiM~ pa6oTbl /4/ AnA 3Hepr~~ 20 
~ 40 K38 ~ pa60T~ ·S / -AnA 3Hepr~~ 24 K38, 4TO nossonAeT 
6onee onpeAeneHHO CYA~Tb o XOAe sas~c~MOCT~ 4YBCTB~TenbHOCT~ 
B o6nacT~ 3Hepr~~ OT HeCKOnbK~X K38 AO AeCATKOB K38. 

2. nony4eHO 3Ha4eH~e A030BO~ 4yBCTB~TenbHOCT~ npoM~w
neHHOro A03~MeTpa AH-A-1 AnA TO~ ~e 3Hepr~~; OHO a npeAenax 
OW~60K cornacyeTCA CO 3Ha4eH~eM 4yBCTB~TenbHOCT~ K He~Tpo
HaM nnyToH~~-6ep~nn~esoro ~CT04H~Ka. 

3. Xopowee cornac~e pesynbTaToB HaCTOA~e~ pa6oTbl c AaH
HbiM~ pa60T 14 •8 1 noSBOnAeT CAenaTb 3aKn~4eH~e 0 B03MOlKHOCT~ 
np~MeHeH~A ~cnonbSOBaHHO~ 3KCnep~MeHTanbHO~ MeTOA~K~ AnA 
rpaAy~pOBK~ np~6opoB He~TPOHHO~ A03~MeTp~~ B a6con~TH~X 
eA~H~4aX B o6nacT~ 3Hepr~~ He~TPOHOB 30 K38 . 

B saKn~4eH~e aBTOPbl BblpalKa~T 6naroAaPHOCT b lit. B. c~sosy 
sa BH~MaH~e K pa6oTe. 
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