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Analysis of monitoring results has led to the following conclusions. A significant seasonal change in the

vertical field profile of g- and y-radiation has been revealed. It has been found out that in warm season there is a

decrease of g-radiation flux density and y-radiation dose rate occurring with increasing distance from the earth's surface,
and in winter period - an inverse relationship is shown.
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In this paper the theoretical component of the electron beams application in radiotherapy is considered. The
physical properties of the beams impact on the organ or part of the body affected by tumor are described. Applications
of this method are studied, namely for which organs and body parts it is more suitable. Finally, the advantages of this
method and future prospects for its use in medicine are found out.

The most important issue in curative cancer treatment is how to maximize effects on tumor without incurring
serious damage to normal tissue. Exposure of biological tissue to ionizing radiation immediately leads to ionization and
excitation of their constituent atoms making them fall apart in so-called free radicals. They react with other nearby
molecules, thereby transferring chemical damage to them and, consequently, to the tumor [1]. Megavoltage electron
beams represent an important treatment modality in modern radiotherapy, often providing a unique option in the
treatment of superficial tumors (less than 5 cm deep) [2]. Electron beam therapy is performed using a medical linear
accelerator. Electron beams have a finite range, after which dose falls off rapidly, eventually to a near-zero value.
Therefore, they spare deeper healthy tissue. There is no surface sparing effect, so electron therapy is used when the
target extends to the patient's skin.

Electron beam therapy is used in the treatment of superficial tumors, such as cancer of:

1) skin: eyelids, nose, ears, lips, scalp, limbs;

2) upper-respiratory and digestive tract: floor of mouth, soft palate, retromolar trigone, salivary glands;

3) breast: chest-wall irradiation following mastectomy, nodal irradiation;

4) other sites: retina, orbit, spine (craniospinal irradiation), pancreas and other abdominal structures

(intraoperative therapy), cervix (intracavitary irradiation).

Major attraction of the electron beam irradiation is the shape of the depth dose curve. Region of more or less
uniform dose followed by a rapid dose drop-off offers a distinct clinical advantage over the conventional x-ray
modalities. Most useful treatment depth, or therapeutic range, of electrons is given by the depth of the 90% depth dose.
In some instances, internal shields need to be used to protect underlying sensitive structures.

Electron therapy can be expected to become more sophisticated in the future, as the enthusiasm for intensity-
modulated radiation therapy will carry into electron therapy. Advances in electron dose calculations, methods for
electron-beam optimization, and availability of electron multileaf collimators will enable further application of the

intensity-modulated and energy-modulated electron therapy.
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B cBs3u ¢ Bo3pacraromiell MOTPeOHOCTHIO B OTEUECTBEHHBIX CITyTHHKaX, OJHOM M3 BaXKHBIX 33ja4 CTaia
yBEJIHMUEHHE BBITYCKAa UX JAeTajlell U KOMIUIEKTYIOIIMX, B TOM YHCJE 3JIEMEHTOB 3allUTHl OT TEIUIOBOTO BO3ACHCTBUS
COJIHEYHOT'O CBETA M YIJIETJIACTHKOBBIX PE(IIEKTOPOB C MOBBHIIIECHHBIM KO3()()UINEHTOM OTPaKEHHsI paldOU3ITyYCHUSI.
O/IHUM M3 OCHOBHBIX 3TaloB MX MIPOM3BOJICTBA SBISETCS MOAU(DHUKALIUS TOBEPXHOCTH UCXOAHBIX MaTEepUAIIOB: TIACTUH
crexna K-208 (40x40x0,1 mm®), nonuumupsoii miéuku IIM Tommuuoil 50 MkM u mumpuHO# 600 MM, a Tarke
yraemnactuka KMY-4J1.

HccnenoBanusa TMoOKaszany, 9YTO MEPEXOJ OT PE3UCTUBHOTO HCHAPEHHS K MPOTSHKEHHBIM IIIa3MEHHBIM
MarHeTPOHHBIM PACIBUINTENIEHBIM cHUCTeMaM [l] W HCTOYHMKAM HOHOB C 3aMKHYTBHIM JpeH(pOM 3IIeKTpoHOB [2]
MIO3BOJISIET CYIIECTBCHHO YBEJIMYUTH BBIMYCK TBEPABIX AJIEMEHTOB TEIJIOBOW 3aIMTHI, 32 CYET MOBBIIICHHUS YHCIIA
00OpabaThIBaeMbIX 332 OAMH IIUKJ CTEKISTHHBIX IUTACTHH U PAaBHOMEPHOCTH OCAKICHMS Ha MX MOKPHITHA. B X01e paboTs!
ObUIa pelIeHa mpobjemMa aare3un MOKPHITUS, IYyTEM BBEICHHUS B €T0 COCTaB IOACTOS U3 OKCH/A CIUIaBa MHAMS U 0JIOBA
— ITO, ronmuuoit ~1-2 M [3]. Tarxke ymanoch ylIydlIUTh PABHOMEPHOCTH MOAOOHBIX TOKPHITHH Ha OCHOBE CJOS
AITIOMMHUS B cIy4ae ux ocaxjaeHus Ha [IM [3].

YunThIBast, 4TO YIJIEIUIACTHKOBBIE PE(IEKTOPHI CUCTEM CBSA3M CIyTHHKA MMEIOT IUaMeTpsl 10 2,2 M H,
COOTBETCTBEHHO, 00JIalaloT OOJBLION IIOImManbl0 pabouel MOBEPXHOCTH, PEUICHHE 3aJadd 10 OCAXKICHHIO Ha Heé
OTpaX<aroIIeil MHOTOCIIONHO TIEHKH TaKKe MPOBOIAMIIOCH C TOMOIIBIO MPOTSHKEHHBIX TIIA3MEHHBIX HCTOYHUKOB [4].

ITo pe3ymbTaTaM McciaeIOBaHUM CO3AaH M BHEAPEH B MPOU3BOACTBO PSII YCTAHOBOK [3, 4], Te MOJHBIN UK
00pabOTKH UCXOTHBIX MAaTEPUAIIOB OCYIIECTBISIETCS MX NEPHUOJMUECKUM IBIKEHUEM B 00J1aCTH AEHCTBHS IIIIa3MEHHBIX
HUCTOYHUKOB. OIBIT 3KCITyaTallMH YCTAHOBOK IMOKa3an 3(¢GEKTHBHOCTD U MEPCIIEKTUBHOCTD PaHallMOHHO-TUIa3MEHHON
00paboTKH B IPOU3BOJICTBE MATEPUAIOB KOCMHUYECKON TEXHUKH.
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