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A6con~THoe 3Ha4eHHe norn~eHH~ A03~ D e ¢aHToMe, o6ny4aeMOM 
ny4KOM 4aCTHU B~COKHX 3HeprH~, MO*eT 6~Tb onpeAeneHO nocpeACT
BOM H3MepeHHR 3neKTPH4eCKoro 3aPRAa C nOMO~b~ Manora6apHTHO~ 
HOHHaauHoHHO~ KaMep~ /HK/ H nocneAY~~ero pac4eTa cornacHo ¢op
Myne /1/, B~TeKa~~e~ H3 MOAH$HUHPOBaHHO~ TeopHH nonoCTH/I/: 

w 
D = epV SA/g Sq. /1/ 

rAe q - aaPRA, o6paaoeaHH~~ e raaoeo~ nonocTH HK; W - 3HeprHR 
HOHoo6paaoeaHHR e raae; SA/g- OTHo~eHHe Maccoe~x TopM03H~x 

cnoco6HocTe~ MaTepHana cpeA~ A /MaTepHana, aanonHR~~ero ¢aHTOM/ 
H raaa g, Y4HT~Ba~~HX CTOnKHOBeHHR C B~AeneHHeM 3HeprHH B or
paHH4eHHOM 06DeMe; p - nnoTHOCTb raaa; V - 4yBCTBHTenbH~~ 06DeM 
raaoeo~ nonocTH; S - nonpaeo4H~~ K03$$HUHeHT, Y4HT~Ba~~H~ eoa
My~eHHe 3aPRAa CTeHKaMH HOHH3aUHOHHO~ KaMep~, B AanbHe~weM Ha-
3~BaeM~~ CTeH04H~M K03$$HUHeHTOM AeTeKTopa /CKn/. 

Uenb~ HacToR~e~ pa6oT~ RBnReTCR 3KcnepHMeHTanbHoe onpeAene
HHe AaHH~X. n03BOnR~~HX npoH3BOAHTb oueHKY ~Ha4eHHR CKn HOHH-
3aUHOHH~X KaMep, npHMeHReM~x e A03HMeTPHH MeAHUHHCKHX nY4KOB 
4aCTHU c 3HeprHe~ e coTHH MaB. Heo6xoAHMOCTb npoeeAeHHR 3Kcne
PHMeHTa 6~na nPOAHKTOBaHa HeAOCTaT04HO~ HaAe*HOCTb~ B03MO*H~X 
B HaCTOR~ee BpeMR paC4eTOB, BBHAY OTCYTCTBHR HeKoTop~X AH$$e
peHUHanbH~X napaMeTpOB B3aHMOAe~CTBHR 4aCTHU B~COKHX 3HeprH~ 
C pa3nH4H~MH MaTepHanaMH, B 4aCTHOCTH napaMeTpOB,KaCa~~HXCR 
KepM~. 

no onpeAeneHH~/1/ o6paTHOe 3Ha4eHHe CKn RBnReTCR OTHOWeHHeM 
aaPRAa, o6paaoeaHHoro e raae HK, K aapRAY, KoTop~~ o6paaoean
CR 6~ B aHanorH4H~X ycnOBHRX npH 3aMeHe CTeHOK KaMep~ MaTepHa
noM ¢aHToMa /cpeA~/. Cy~HOCTb 3KcnepHMeHTanbHoro onpeAeneHHR 
CKn B HHTepecy~~HX MeAHUHHCKHX ny4KaX 3aKn~4aeTCR B H3MepeHHH 
oTHOCHTenbHo~ 4yBCTBHTenbHOCTH HK co cTeHKaMH H3 paanH4H~x Ma
TepHanoe. C uenb~ 6onbwe~ yHHBepcanbHOCTH 3KCnepHMeHTanbH~x 
AaHH~X HCCneAOBaHHe BnHRHHR MaTepHanoB npoBeAeHo B ycnOBHRX 
nnocKonapannenbHO~ HK OTAenbHO AnR nepeAHe~ H aaAHe~ CTeHKH 
KaMep~. 

B 3KcnepHMeHTe Hcnonbaoeanacb HK c Me*AY3neKTPOAH~M paccToR
HHeM 5 MM H AHaMeTpOM 4YBCTBHTenbHOro 06DeMa] CM /pHC,1/. 
4yBCTBHTenbHbl~ 06DeM OTAenRnCR OT BHeWHe~ C~eA~ TOHKOCTeHH~M 
/20 MKM/ 3neKTPOAOM H3 nonHHMHAHO~ MeTannH3HPOBaHHO~ nneHKH. 

J...... ···~ ·t j)~ .. ' \ ' : 
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PHc.I. reoMeTpHH 3KcrrepHMeH
Ta. I - Koprryc HK /TKaHe3K
BHBarreHTHaH rrnacTMacca/, 
2 - TOHKOCTeHHbiH IT011HPH3YJOII(HH 
3neKTPOA, 3 - cooHpaww,H:H 3neK
TpoA, 4 - !l>aHTOMHble rrnaCTHHbl 
/rrneKcHrnac/, 5 - CMeHHbi:H pa
AHaTop, 6 - MOHHTOp, 

Pa6o4a-tM ra30M KaMepbl .RB11.RJ1C.R aTMoc(jlepHbiH B03AYX. Ha paccTo.RHa-ta-~ 
1 MM OT 4YBCTBa-tTeJ1bHOro 06beMa noMe~a11a-tCb paAa-taTopbl a-13 pa3J1a-t4-
HbJX MaTepa-~anos. Ton~a-tHa PaAa-taTopos cocTaBn.Rna 1,2 r/cM2 , 
a B CJ1Y4ae OTJ1a-14a-i.R OT TaKOH TOJ1~a-!Hbl BBOAa-t11aCb COOTBeTCTBy~~a.R 

nonpasKa. An.R ABYX cy~ecTseHHo oT11a-t4a~~a-~xc.R MaTepa-~anos /nneK
ca-~rnac a-~ csa-~He4/ npa-~MeH.RJ1C.R•Ha6op Ton~a-~H PaAa-taTopa. Aa-taMeTp 
paAa-taTopoB COCTaBJ1.RJ1 82 MM. PaAa-taTopw, MaTepa-ta11 KOTOPblX He .RB
J1.RJ1C.R ~eCTKa-IM /pa3J1a-14Hble TKaHa-t, BOAa/, npeACTaBJ1.RJ1a-t co6oi1 TOH
KOCTeHHble Aa-!CK006pa3Hble COCYAbl Aa-taMeTpoM 82 MM, 3anOJ1HeHHwe a-~c

CJleAyeMblMa-1 MaTepa-tanaMa-t a-t 3aKpwTwe HaT.RHYTOH nOJ1a-t3(jla-tpHOH nneH
KOH TOJ1~HHOH 1,6 Mr/cM2, 

3ap.RA, co6a-~paeMwi1 Ha 3J1eKTPOAax HK, HaKanna-~sanc.R Ha eMKOCTa-t 
a-~ a-t3Mep.Rnc.R c noMo~b~ ABYXKaHaJlbHoro napa~eTpa-t4ecKoro 3neKTpo
MeTpa. BTopoi1 KaHan 3Toro 311eKTpoMeTpa 6bl11 a-~cnonb30BaH A11.R OA
HospeMeHHoro H3MepeHa-t.R 3ap.RAa MOHa-!TOPHOH KaMepw. CTaTa-tCTa-t4eCKa.R 
T04HOCTb H3MepeHHH 6wna nop.RAKa COTbJX AOJleH npo4eHTa. 3aMeHa 
paAHaTOPOB OCy~eCTBJ1.RJ1aCb n004epeAHO. ~Jl.R 04eHKH BocnpOH3BO
AHMOCTH pe3yJ1bTaTOB 4epe3 onpeAeJleHHwe npoMe~yTKH BpeMeHH CTa
BHJ1C.R CTaHAapTHwH paAHaTop H3 nneKca-trnaca. 06Hapy~eHHbJH APei1(jJ 
OTHOWeHa-t.R CHrHana HK CO CTaHAapTHbiM paAa-taTOpOM K CHrHany Mo- • 
Ha-tTopa /npa-~6na-t3HTeJ1bHo 0,3% B 4ac/, o6ycnosneHHwA, no-BHAa-tMO
MY, H3MeHeHa-teM TeMnepaTypHoro pe~a-~Ma, y4a-~Twsanc.R npa-~ onpeAene
HHH OTHOCHTeJlbHOH 4YBCTBHTeJ1bHOCTa-t. DOJlbWOe BHHMaHa-te YAeJ1.RJ10Cb 
T04HOH YCTaHOBKe paAHaTopa: npa-t yBeJ1a-t4eHHH 3a3opa Me~AY paAHa
TOPOM a-~ Top4esoA nosepxHOCTb~ pa6o4ero o6beMa HK ca-~rHan KaMe
pw ·cy~ecTseHHo yMeHbwanc.R cornacHo yrnosoA xapaKTepa-~cTa-tKe pa3-
neTa 3ap.R~eHHwx 4acTH4, o6pa3y~~HXC.R s paAHaTope. B HeATpoHHoM 
ny4Ke/2/ B YCJ10BH.RX HenOJ1HOrO paBHOBeCH.R 3ap.R~eHHbJX 4aCTH4 
YMeHbWeHa-te CHrHaJla COCTaB11.RJ10 1,1% npa-t yBeJ1a-t4eHHH 3a3opa 
Ha 1 MM. nonaranocb, 4To H3MeHeHa-~e ca-~rHana cB.R3aHo c nepeMe~e
Ha-teM 4eHTpa MaCCbl paAa-taTopa, H, A11.R paAHaTOpOB, OTJ1H4a~~HXC.R 

no CpeAHeH n110THOCTH OT CTaHAapTH~ro, BBOAHJ1HCb COOTBeTCTBy~
~a-te nonpaBKH. 

HccneAoBa7~7 npoBOAH11HCb Ha ny4Ke HeHTPOHOB co cpeAHeA 3Hep
ra-~eA 350 M3B 

2 npa-~ AHaMeTpax ny4Ka 10 a-~ 5 CM a-~ Ha nY4Kax npo-
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TaHoe: 7 3Hepr~e~ 200 M3BI 31 IA~aMeTp 5 eM/ ~ c 3Hepr~e~ 
660 M3B 41. IA~aMeTp 0,6 CM/. 

B Ta6n~~e npeAcTaeneH~ nony4eHHble 3Kcnep~MeHTanbHO OTHoc~
TenbH~e 3Ha4eH~H 3aPHAa, o6pa3y~~erocH e ra3e ~K, np~ ~cnonb-

3oeaH~~ pa3n~4H~X paA~aTopoe. B Ka4eCTBe CTaHAaPTHOro, C KOTO
p~M cpaeH~ea~TCH APYr~e MaTep~an~, np~HHT paA~aTop ~3 nneKc~

rnaca, KaK Ha~6onee 6n~3K~~ no $opM~poeaH~~ aapHAa K BoAe, 
HO 6onee cTa6~nbH~~. 4eM BOAH~~ paA~aTop, ~ 6onee npae~nbH~~ 
no reoMeTp~4ecKo~ $opMe. KaK B~AHO ~3 Ta6n~4bl, see 3Ha4eH~H 
npeACTaeneHH~X K03$$~~~eHTOB 6n~3K~ K eA~H~~e, T.e. Bn~HH~e 

MaTep~ana, oKpyma~~ero ra3oey~ nonocTb,Ha 3aPHA,o6pa3y~~~~cH 
B nonoCT~, B ~ccneAOBaHHbiX MeA~~~HCK~X ny4KaX 4aCT~~ 3Hepr~~ 
He3Ha4~TenbHO. 0Tn~4~H, npeBbiWa~~~e norpewHoCTb ~3MepeH~~. 
~Me~T MeCTO n~Wb Ha Man~x $aHTOMH~X rny6~HaX B ny4Ke He~TpOHOB 
~ TOnbKO AnH paA~aTopoe, HaxoAH~~xcH nepeA nonocTb~ /no Hanpae
neH~~ ny4Ka/, np~4eM Aame e 3T~x ycnoe~HX MHor~e opraH~4eCK~e 
~aTep~an~ npaKT~4eCK~ Hepa3n~4~M~ no $OPM~poeaH~~ 3aPHAa e no
nocT~. no3TOMY nonH~~ Ha6op paA~aTopoe 6~n ~ccneAoBaH TonbKO 
B ny4Ke He~TPOHOB np~ o6ny4eH~~ nonocT~, HaXOAH~e~CH nepeA 
$aHTOMOM, c paA~aTopoM nepeA nonocTb~. O~eHo4H~e AaHH~e AnH 
APYr~x ycnoe~~ MoryT 6~Tb nony4eH~ nyTeM conocTaeneH~H ~ 3Kc
TpanonH~~~. 

Ton~~Ha cTeHoK peanbH~x $aHTOMH~x ~K, ~P~MeHHeM~x e A03~
MeTp~~ MeA~~~HCK~X ny4KOB, o6~4HO 3Ha4~TenbHO MeHbWe TOn~~H~ 
paA~aTopoe, ~cnonb30BaHH~x e AaHHo~ cep~~ 3Kcnep~MeHToe, ecneA
cTe~e 4ero cTeHo4H~~ K03$$~~~eHT peanbH~x AeTeKTopoe e~e 6n~me 
K eA~H~~e,4eM 3Ha4eH~H K03$$~~~eHTOB,npeACTaeneHH~X B Ta6n~~e. 
anH W~POKO np~MeHHeMo~ ~OH~aa~~OHHO~ KaMep~ T~na VAK-253, CTeH
K~ KoTopo~ ~3roToeneH~ ~3 B03AYX03KB~eaneHTHo~ nnacTMacc~ 

/B3n/ Ton~~Ho~ 1 MM, CKa MomHo np~HHTb paeH~M eA~H~~e /c To4-
HocTb~ 0,5%/ AnH ecex rny6~H e $aHToMe, ecex peanbH~x MOA~$~
Ka~~~ cneKTpa ~ BCeX A~aMeTpOB ny4KOB npOTOHOB ~ He~TpOHOB B~

COK~X 3Hepr~~ $a30TPOHa n~n O~~~;AnH $aHTOMHOVo peKOM6~Ha~~oH
HO~ KaMep~ T~na KR-131 51, co cTeHKaM~ ~3 TKaHe3KB~eaneHTHO~ 
nnaCTMaCC~ /T3n/ Ton~~HO~ 0,6 r/cM2 , CKa B He~TPOHHOM ny4Ke 
COCTaBnHeT 0,995 ~ n~Wb AnH ~K C an~M~H~eB~M~ CTeHKaM~ TOn~~
HO~ 2 MM CKa npee~waeT eA~H~~Y 6onee 4eM Ha 2% a He~TpoHHOM 
ny4Ke 350 M3B Ha rny6~He AO 3 CM. np~ o~eHKe CTeH04Horo K03$
$~~~eHTa KOHKpeTH~X AeTeKTOPOB np~H~Man~Cb BO BH~MaHHe MaTe
PHan H Ton~HHa CTeHOK /nepeAHe~ H 3aAHe~/, a TaKme KP~BaH $Op
MHPOBaHHH A03~ no rny6~He AO 1,2 r•CM- 2 /pHc.2/. 

3Kcnep~MeHTanbH~e AaHH~e OTHOC~TenbHO~ ~OH~3a~~~ 3a pa3n~4-
H~M~ paA~aTopaM~ MoryT 6~Tb none3H~MH He TonbKO AnH onpeAene
H~H CKa, Ho TaKme AnH onpeAeneH~H A03~ a pa3n~4H~x 6~onor~4ec
K~x TKaHHX ~ Ha rpaH~~ax TKaHe~. anH 3TOro, KpoMe 3KCnep~MeH-
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PHc.2. 3aBHCHMOCTh MO~HOCTH 
A03hl B ra30BOA DODOCTH OT Ton

~Hhl nneKcHrnaca I I I H CBHHI~a 
121 nepeg nonoCThiD B nyqKe 

HeATpOHOB CO cpegHeA 3HeprHeA 
350 M3B. 

TanbH~X K03~~~~eHTOB, npeA
CTaBneHH~X B Ta6n~~e, HymH~ 

e~e AaHH~e AnH onpeAeneH~H Mac-
coe~x TOPM03H~X cnoco6HocTe~ 

paccMaTp~eaeM~x TKaHe~. 

OcHoeHaH ~eHHOCTb HaCTOH~~x ~ccneAoBaH~~ 3aKn~4aeTCH 
He CTOnbKO B onpeAeneH~~ 4~CneHHbiX 3Ha4eH~~ K03$$H~HeHTOB, Tpe-
6yeMbiX np~ onpeAeneHH~ norno~eHHO~ A03~ HOH~3a~~OHH~M MeTOAOM, 
CKOnbKO B 3KCnep~MeHTanbHOM noKa3e Mana~ 3Ha4~MOCTH BnHHHHH 
COCTaBa MaTepHana ~a $OpM~poBaHHe A03bl B MeA~~~HCKHX ny4KaX B~
COK~X 3Hepr~~. KaK B~AHO ~3 Ta6nH~~,npo6neMa TKaHe3KBHBaneHT
HOcT~ AeTeKTOPOB AnH 4aCT~~ B~COKHX 3Hepr~~ npaKTH4eCK~ He cy
~eCTByeT: CTeHK~ $aHTOMH~X ~OHH3a~~OHH~X KaMep MOryT 6~Tb ~3-
roTOBneH~ H3 n~6oro opraH~4ecKoro MaTep~ana ~ Aame H3 MeTanna. 
np~ 3TOM 4~CneHHOe 3Ha4eH~e KoppeK~~~, He06XOA~MO~ npH onpeAe
neH~~ A03~ e TKaH~, o6~4HO He npee~waeT 1%. 

llpeACTaBneHHaH MeTOA~Ka onpeAeneHHH OTHOC~TenbHO~ 4YBCTB~
TenbHOCT~ ~OH~3a~~OHH~X KaMep CO CTeHKaMH ~3 pa3n~4Hb1X MaTe
p~anoe MomeT 6~Tb ycnewHo ~cnonb30BaHa TaKme a ny4Kax He~Tpo
HOB c 3Hepr~e~ HeCKOnbKO AeCHTKOB M3B, rAe en~HHHe MaTepHana 
3Ha4~TenbHO 6onee cy~eCTBeHHO, 4eM B paCCMOTpeHH~X MeAH~HHCKHX 
ny4Kax B~COK~X 3Hepr~~ $a3oTpoHa n~n 0~~~. a Ha6op AaHH~X AnH 
npoBeAeHHH paC4eTOB TaKme nOKa HeAOCTaT04eH. npH nOHBneHH~ Ta
K~X AaHHbiX npeACTaB~T HeCOMHeHH~~ HHTepec cpaBHeHHe pac4eTH~X 
~ 3KCnep~MeHTanbHbiX 3Ha4eH~~ OTHOC~TenbHO~ 4YBCTB~TenbHOCT~ 

AeTeKTOpOB CO CTeHKaM~ ~3 pa3nH4H~X MaTep~anOB 8 WHpOKOM AHa-
na3oHe 3Hepr~~ pa3H~x ny4KOB ~3ny4eH~H. 

)l~TEPATYPA 

1. 3enb4~HCK~~ M. 0~~~. P16-88-531' ay6Ha, 1988. 
2. A6a30B B.M. ~ AP· 0~~~. 18-88-392, ay6Ha, 1988. 
3. A6a3oB B.M. ~ AP· - MeA.PaAHonorHH, 1988, ~ 1, c.67. 
4. 3op~H B.n. ~ AP· 0~~~. 9-87-840, ay6Ha, 1987. 
5. 3enb4HHCK~~ M. ~ AP. 0~~~. 16-80-563, ay6Ha, 1980. 

' 
PyKon~cb nocTyn~na a H3AaTenbCKH~ OTAen 

15 H~nH 1988 roAa. 

5 



HET JIH IlPOSEJlOB B BADIEA 5H5JIHOTEKE? 

Bbt MO>KeTe nOJt}"IHTb no noqye nepeoiHCJteHHbie HH>Ke J<HHrH, ecJtH OHH He 6biJtH 3a
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3enhqHHCKHH M., MonoKaHoB A.r., qepeBaTeHKo E.IT. 16-88-524 
3KcnepnMeHTanhHoe onpegeneHne BnHRHHR 
MaTepnana CTeHOK H08H3aQHOHHOH KaMepbi 
Ha ee qyBCTBHTenbHOCTh B nyqKaX qaCTH~ 
BbiCOKHX 3HeprHH 

I1ccnegoBaHO BnHRHHe aTOMHOrO COCTaBa MaTep'nana, OKpy)J(a
ro~ero rasoByro nonoCTh, Ha HOHHsa~nro rasa B nonocTH B Me
AH~HHCKHX nyqKax npoTOHOB c 3HeprneH 200 M3B H 660 M3B 
H HeHTpoHoB co cpegHeH 3HeprneH 350 M3B. ITonyqeHHbie gaHHbie 
ll03BOnRIDT paccqHTaTh nonpaBoqHbie K03cl>cl>H~HeHTbi, Heo6XOAHMbie 
npH onpegeneHHH norno~eHHOH A03hl B cl>aHTOMe C llOMO~hiD KOH
KpeTHhlX geTeKTOpO~. lloKa3aHa B03MO)J(H0CTb npeHe6pe)J(eHHR 
3THMH nonpaBKaMH B cnyqae HCnOnh30BaHHR HOHH3a~HOHHblX Ka
Mep, CTeHKH KOTOpbiX H3rOTOBneHbl H3 opraHJiqeCKHX MaTepna
nOB, 

Pa6oTa BhmonHeHa B Jla6opaTopnn RgepHbiX npo6neM OHHH. 
Coo6weHHe 061oelUIH8IDIOro HHC111T}'T8 MepiDol:l: HccneAOBUotR. ,lly6aa 19-SS 

ITepeBog O.C.BnHorpagoBOH 

Zielczynski M.,Molokanov A.G., Cherevatenko E.P. 16-88-524 
Experimental Determination of the Influence 
of an Ionization Chamber Wall .Material on the 
Chamber Sensitivity in High Energy Particle 
Beams 

Influence of an atomic composition of material surroun-' 
ding the gas cavity on gas ionization has been investiga
ted in medical beams of •protons with the energy of 200 MeV 
and 660 MeV and neutrons with mean energy of 350 MeV. Data 
obtained permi~ to calculate the correction factors requi
red for determination of dose absorbed in a phantom _by 
means of real detectors. It is shown that corrections may 
be neglected for ionization chambers with organic mate
rial walls. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communk:ation of the Joint Inatitute for Nuclear R~h. Dubna 1988 . 



TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB»E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCJIE,LJ;OBAHHA 

Ha,neKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTPOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHWX 

11 . BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12 . XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3~cnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 
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