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HaCTOR~aR pa60Ta B~nOnHeHa C ~enb~ npOBepK~ MeTOAoB paC~eTa 

A03~MeTp~~eCK~X napaMeTpOB nOnR ~any~eH~R OT M~llieH~, 60M6?PA~

pyeMo~ penRn1B~CTCK~M~ R-8paM~, ~ B ~aCTHOCT~ npoaepxu MeTOAa 
3KB~BaneHTH~X npOTOHOB 1 .3KCnep~MeHT B~nOnHRn~ Ha nY~KaX npo
TOl-fOa, anbet>a-~aCT~4 ~ RApaX yrnepoAa e 3Hepr~e~ 3,65 r3B!HYKnoH. 
reOMeTp~R 3Kenep~MeHTa npeACTaBneHa Ha p~e.l. nY~K~ npOTOHOB, 
a-~aCT~4 ~ RAep yrnepoAa no KaHany MeAneHHoro B~BOAa e~Hxpoet>a

aOTpOHa HanpaBnRn~ B 4eHTp oeHOBaH~R 4~n~HAP~~eeKo~ MeAHO~ M~

weH~ A~aMeTpoM.l0 eM ~ Ton~~HO~ no nY~KY 13 eM, yeTaHoBneHHO~ 

B $OKyee nY~Ka. 3apRmeHH~e ~aeTK4~ p~r~eTp~pOBan~~b e nOMO~b~ 

TepMon~M~HeC4eHTHwx AeTeKTopOB /TflA! TLD-700/2~ np~ ~3MepeH~~ 
yrnoaor-o pacnpeneneaua 3apR>KeHHb1X ~aeT~4 OT M~weH~ Tfl,lJ. paeno
naran~Cb no Ayre oKpymHoeT~ Ha paeeTORH~~ 0,6 M OT 4eHTpa M~
weH~ nOA yrnaM~ K nY~KY naAa~~~x RAep OT 3 AO 168

0 
e warOM 3 0 

B ~HTepBane yrnoB 3+90°, Aanee e warOM 6° Ha BweOTe oe~ nY~Ka. 
OnpeAeneH~e nOToKa penRT~B~CTCK~X RAep Ha nepeAHeM TOP4e M~
W~H~ ~ pacnpeneneuaa ~x órnoeuca ~ A03'bl Bblnon'HRn~ e nOM6~b~ THU, 
co6paHHblx B B~Ae MHorony~eBo~ 3Be3AbI ~3 87 WTYK ~n~ M03a~K~ ~3 

169 WTYK TflA o6~e~ nno~aAb~ 17 eM 2 • CBR3b Me~AY e~rHanOM TflA g. 
nornoure-n-oã Aoao~ D B MaTep~ane THn,' l-1 et>J1lOeHeOM 3apRmeHHblX ~ae
nt4 <1> HaxOA~n~ c nOMO~blO eneAYIO~~X et>opMyn: 

D= C. g. /1/ 

<fi = D: dE / dx • /2/ 

rAe C - K03et>et>~~~eHT nepexoAa oT e~rHana AeTeKTopa K norno~eH
HO~ B HeM aoae , onpeneriseauã e nOMO~b~ aranoauor o ~eTO~H~Ka 

60Co ; dE/ dx - MaeCoBaR TopMo3H,aR cnocoõuocr s 3apRmeHHblX uac> 
T~4, KOTopaR B HaweM eny~ae npaKT~~eeK~ paBHa n~He~Ho~ nepeAa4e 
3Hepr~~ fln3 00 ' 

Peayns r aru ~3MepeH~R pacnpenene-ura oruoeace perta ruaac r c rorx 
R~ep yrnepoAa B MeeTe paenonomeH~R M~weH~ B nnoeKoeT~, nepneH~ 

A~KynRPHo~ nY~KY, npeAeTaBneHbI Ha p~c.2; OKono 95% ~~eT~4 e$o
Kye~poBaHbI Ha nno~aA~ -10 eM~ 

YrnoBble paenpeAeneH~R 3apRmeHH~X ~aeT~4 f(8) OT MeAHo~ M~

weH~ np~ naAeH~~ Ha Hee npoToHoB, anbet>a-~aeT~4 ~ RAep yrnepoAa, 
npeAeT3BneHHble Ha pHe.3, BbI~~enRn~eb e nOMOmblO et>0pMynbl 

f(8) = ~l~~_ (1-- e -a z n e )-1 /3/
Q/Z 2 •14~j-""'-----
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PHc.2. XapaKTepHoe pacrrpeAene
HHe rrnOTHOCTH rrOTOKa rrpoToHoB, 
arrb~a-qaCTH~ H HAép yrnepoAa 
Ha rrepeAHeH rrOBepXHOCTH MHWeHH. 
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O 30 GO 90 120 150 8,rpa,n 

3AeCb g(S) - curaan Tn,lJ" K'OTOPbl~ 

peIl~TIIlBIIlCTCKIIlX RAep Ha MIIlWeHb; 

~ 

PHc.3. YrnOBWe pacrrpeAeneHHH 
3apH)KeHHbIX qaCTH~ OT TOnCTOH 
MeAHOH MHWeHH rrpH rraAeHHH Ha'Hee 
rrpOTOHOB, anb~a-qaCTH~ H HAep 
yrnepOAa. 

pacnonoxeu nOA yr.noa S K nY4KY 
Q - CYMMapHW~ ClIlrHaIl ~cex Tn,lJ" 

paCnOIlO>KeHHbIX B nIlOCKOCTIIl, nepneHAIIlKYIlRPHO'~ OCIIl nY4Ka; Z - 3apRA 
~Apa-CHapRAa; U' Z - Ce4eHIIle Heynpyroro B3aIllMOAe~CTBIIlR RApa CHa
paria c RAPOM MeAIIl; n - 411lCIlO anep MeAIIl B eAIIlHIIl4HOM 06"beMe "'M1Il
weHIIl, e - TOIl~IIlHa MlIlweHIIl no nY4KY. ~opMYIla 131 AaeT B03MO)f{HOCTb ~ 
cpaBHIIlBaTb yrIloBwe pacnpeAeIleHIIlR, nplllBeAeHHwe K 0AHOMY RAPY- i 

g(S) . \ 
CHapRAy(----~) 11I 0AHOMY HeynpyrOMY B3aIllMoAe~cTBIIl~ RApa-CHapRAa 

Q/Z ~I 
c RA?OM-MIIlWeHb~ c ueris o YCTaHOBIleHIIlR 411lCIla 3KBIIlBaIleHTHblX npOTO-
HOB 1~ Peayns r aru o6pa6oTKIIl AaHHblX akcnepaneura crpaxeua Ha 1:1plllc.3; OHIIl npeACTaBIlR~T co6o~ cpeAHlIle 3~a4eHIIlR, nOIlY4eHHwe B Ae- \Jj~ 

\ 

CRTIIl ceaHcax, - no Tplll ceaHca Ha nY4Kax npOTOHOB, aIlb~a-4aCTlIlll 

11I 4eTwpe ceaHca Ha nY4Kax RAep yrIlepOAa. 
~3 npeACTaBIleHHWX Ha plllc.3 AaHHWX cIleAyeT, 4TO yrIloBwe pac

npeAeIleHIIlR B IIlHTepBaIle yrIloB 10-100° IIlMe~T nOAo6Hwe ~OpMW. Pa3
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Illll411lR B 06IlaCTIIl MaIlWX yrIloB 06"bRCHR~TCR 3Ha411lTeIlbHWMIIl oWH6KaMIIl 
B YCTaHOBIleHIIlli1 Ha4aIlbHoro OTC4eTa yrrtoa S o r aocu r ens ao OCIIl 
nY4Ka. B 06IlaCTIIl 60IlbWlllX yrIloB Ha pe3YIlbTaTax 1Il3MepeHIIlR CIIlIlbHO 
CKa3WBaeTCA nOIle pacceRHHWX lHe MlIlweHb~1 3apR>KeHHWX 4acTlIlll, 
KOTopoe MorIlO 1Il3MeHRTbCR OT ceaHca K ceaHCY. H3 aHaIllll3a AaHHWX 
3KcneplllMeHTa cIleAyeT, ~TO cpeAHee OTHoweHlIle BWXOAOB 3apR)f{eHHWX 
4acT~1l B IIlHTepBaIle yrIlüB 10-100° nplll o6IlY4eHIIl1-1 MlIlweHIIl RApaMIIl 
yrIlepoAa 11I aIlb~a-4acTlIlllaMH K B~XOAY nplll o6IlY4eHIIllll npOTOHaMIIl co
CTaBIlReT 7,58+0,82 11I 3,66+0,36 COOTBeTCTBeHHO nplll AOBepIllTeIlbHo~ 

'I'I::I BepORTHOCTIIl p= 0,95. 
nOAo611le 1Il3MepeHHWX yrIloBwx pacnpeAeIleHIIl~ 3apR)f{eHHWX 4aCTIIlll~
 

11I3 MlIlweHIIl, 06IlY4aeMOM npOTOHaMIIl, aIlb~a-4aCTlIlllaMIIl 11I RApaMIIl yrIle

pona , nOATBep>KAaeT IIICXOAHY~ npeAnOCbIIlKY, nOIlO)f{eHHY~ B OCHOBy
 
MeTOAa 3KBIIlBaIleHTHWX npOTOHOB / V , o B03MO)f{HOCTIIl IIlCnOIlb30BaHIIlR
 
HaKonIleHHO~ IIlH~opMallllllll B npOTOH-RAepHbIX B3aIllMOAe~CTBIIlRX AIlR
 
npOrH0311lpOBaHIIlR paAlIla~1Il0HHO~ 06CTaHOBKIIl B RAPO-RAepHWX B3aIllMO

Ae~CTBIIlRX.
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H3~8TenbCKHH OTnen 06beAHHeHHOrO HHCTHTyTa RnepHblX HCCnenoaaHHP 

KacKaHOB r.H., KOM04KOB M.M. I6-86-22 
YrnoBoe pacrrpe~eneHHe gapH~eHHb~ qaCTH~ 
OT TOnCTOH Me~HOH MHWeHH rrpH rra~eHHH Ha Hee rrpOTOHOB, 
anb~a-qaCTH~ H H~ep yrnepo~a 

Pa6oTa BbmonHeHa c ~enhJO 3KCrrepHMeHTanhHoi1: rrpoBepKH Me
To~oB pac4eTa pa~Ha~HOHHOH 06CTaHOBKH rrpH B3aHMO~eHCTBHH penH
THBHCTCKHX H~ep C MHWeHbJO, H3MepeHM yrnOBhle pacrrpe~eneHHH 
gap.R~eHHbiX qaCTH~ OT Me~HOH MHWeHH C ITOMOIIIbiO TepMOnJOMHHeC~eHT
HbiX ~eTeKTopoB TLD-700 B ~Harra30He yrnoB 3+I68° rrpH 3HeprHH 
qaCTH~-CHap.R~OB 3,65 r3B/HyKnoH, $OpMhl yrnOBhlX pacrrpe~eneHHH 
rro~o6Hbi M.R rrpoToHOB, anh~a-qacTH~ H .R~ep yrnepo~a B HHTepBa
ne yrnoB I 0 +I 00°, OTHoweHH.R BbiXO~a gap.R~eHHbiX tiaCTH~ H3 MHwe
HH, 60M6ap~HpyeMOH .R~paMH yrnepo~a H anb~a-qaCTH~aMH,K Bb~o
~y rrpH o6nyqeHHH rrpOTOHaMH COCTaBn.RJOT 7,58~0,82 H 3,66~0,36 
COOTBeTCTBeHHO, 

Pa6oTa BhlrronHeHa B OT~ene pa~Ha~HOHHOH 6egorracHOCTH 
H pa~Ha~HOHHb~ HCcne~oBaHHH OMHH, 

Coo6meHHe 06benHHeHHoro HHCTHTyTa .ll)lepHbiX HccnenosaHHii.lly6Ha 1986 

ITepeBo~ aBTOPOB 

Kaskanov G,Ja,, Komochkov M,M, 
Charged Particle Angle Distribution 
from Thick Copper Target Bombarded by Protons, 
Alpha-Particles and Carbon Nuclei 

I6-86-22 

The work has been fulfilled with the aim of experimen
tal check of the radiation environment methods with interac
tion of relativistic nuclei with the target, The charged par
ticle angle distributions from the copper target have been 
measured with the thermoluminescence detectors TLD-700 in 
the 3+I68° angle interval with 3,65 GeV/nucleon energy of 
particle projectile, The angular distribution forms are simi
lar for protons of the alpha-particles and carbon-nuclei in 
the IO+I00° interval of the angles, The yield relations of 
the charged particles from the target bombarded by carbon 
nuclei and alpha-particles to the yield from the target bom
barded by protons are 7.58+0,82 and 3,66+0,36, respectively. 

The investigation· has-been performed at the Department 
of Radiation Safety and Radiation Researches, JINR. 
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