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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.35.36

Tema gucepranii:
1. O6uncmoBaIbHI METOOY [NO3UMETPii BUCOKOEHEPTeTUYHOTO €JIEKTPOHHOTO BUIIPOMIHIOBAHHS y pafiallitHuX

TEXHOJIOTISIX.

2. Computational methods of dosimetry of high-energy electron radiation in radiation technology.

Pedepar:

1. Po3BMHYTI MaTeMaTU4YHi MOZEJI, 010 EMITIPUYHUX 3aKOHOMIPHOCTEN PO3IOLiNY LO3U BUCOKOEHEPTETUYHOTO
€JIEKTPOHHOTO BUIIPOMiHIOBaHHSI Ta OTPMMaHi MaTEMaTHUYHi CHiBBiTHOIIEHHS [17I1 PO3PaXyHKY YaCTKOBUX MOXiTHUX
PO3IIoZiny 103 3a €Heprielo i 3a rIM6UHO0 B MimeHi. Ha 0OCHOBI Mx CHiBBiZHOIIEHb, pO3PO6JIEHI MeTonn
YHCeIbHOTO AudepeHIiFoBaHHS TIIMOMHHUX PO3IMOIiMIB 1031, BUMIPSIHUX CTaHJIAPTHUMU METOIaMU JO3UMETPii
€JIEKTPOHHOI'O BUITPOMiHIOBaHHSI. 3alIpOIIOHOBAHO MTOKA3HUK MIOXMOKU eMIIpUYHUX (POPMYJI i, Ha IOTO OCHOBI,
IIPOBEEHO MOPIBHSHHS 3aJIEXKHOCTEN HANOiIbII MIMOBIpHOI eHeprii Ep i cepenHboi eneprii EAv eJ1eKTpOHiB Bif,
BEJIMYMH IPAKTUYHOTO NPOOGIry Rp €/1eKTPOHIB i IMOMHYN OJIOBUHHOTO 3MeHIIeHHs R50 MaKCUMaibHOTO 3HAaYE€HHS
I034 B MillleHi. 3a pe3ysibTaTaMy IIOPiBHSIHHS, BCTAHOBJIEHO IIPUYMHU BiIMiHHOCTEN eMIipUYHUX (POpMYII,
HaBeJEeHUX Y MDKHAPOAHUX CTAaHAAPTAX 3 JO3UMETPIii €JIEKTPOHHOTO BUIIPOMiHIOBAaHHS. OTPUMAaHO €MITipUYHI
dhopmyan 17151 069U CII0BATIBHOTO METOY NO3UMETPIl €IeKTPOHHOTO BUIIPOMiHIOBAaHHS HA OCHOBI apaMeTpUYHOi

IiAroOHKY HaniBeMIIipUYHOI MOIeJIi IO pe3ysbTaTiB BUMIPIOBaHb. AIlpoballis MeToZy, 3 BUKOPUCTAHHSIM OTPUMAaHUX



(opmyi, Ha pe3ysbTaTax BUMiplOBaHb, BUKOHAHUX Ha PafiallilHOTEXHOJIOTIYHUX JiHisX CTepUi3aliiiHOTo LIEHTPY,

[10Kazasa, 1o METO], O3BOJISIE BUBHAYATH XapaKTEePUCTUKU eHepril esieKTpoHiB Ep i EAv 3 Masoo nmoxu6xoio (<2%).

2. The empirical regularities of dose distributions of highenergy electron radiation were formalized and the
mathematical relations for the calculation of partial derivatives of dose with respect electron energy and depth in
the target were obtained. On the basis of these relations, was developed methods for the numerical differentiation
of the depth dose distributions which measured by standard methods of dosimetry of electron radiation.
Comparison of methods of processing of measurement results was performed and it is shown that the method
which uses semiempirical model of absorption of energy of the electron for approximation of measurement results
with a satisfactory accuracy to calculate partial derivatives of the dose distribution. Systematic downward bias of
values of the practical range of electrons, calculated using the linear approximation of the measurement results of
the depthdose distribution was explained. The magnitude error empirical formula have been proposed and, on its
basis, the comparison of the dependences of the most probable energy Ep and average energy EAv from the
practical range Rp and halfvalue depth R50, were performed. The reasons for the differences between the
empirical formulas given in international standards for dosimetry of electron radiation were identified and
recommendations for application of these formulas were formed.
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