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H3yueHue BKJIaga BTOPHYHBIX TSKEITBIX 3apSKEHHBIX YACTHI

B JO3UMETPHUYECKHE XaPaKTEPUCTUKU PATNOTEPANIEBTUIECKIX

IIPOTOHHBIX ITYYKOB C IIOMOILBIO TPEKOBBIX JETEKTOPOB

B TepaneBTHYeCKUX IPOTOHHBIX MydyKax 0Opa3yloTcs BTOPUYHBIE TSXKENbIe 3a-
PSKEHHbBIE YaCTHUIIbI, KOTOPbIE BHOCAT BKJIaA B 103y OOMyvyeHHs manueHTa. B man-
HOU paboTe DKCIEPUMEHTATIBHO M3YyJalICsl BKJIaJ BTOPUYHBIX YACTHIl C BBHICOKHM
3HaYeHHeM JIMHeHON nepenayu sHepruu (JIIID) B no3uMerpuyeckue xapakTepuc-
THKHU [TPOTOHHBIX MY4YKOB.

Merton uzmepenus JIIID ¢ ucnonp3oBaHueM TPEKOBBIX CHEKTPOMETPHUYECKUX
JETEKTOPOB T03BOJISIET OMPEIENIUTh BKIIaJ BTOPUYHBIX YaCTHUI] B TO3UMETPUUECKIIE
XapaKTePUCTUKHM HNPOTOHHBIX ITyYKOB — IIOIVIOLIEHHYIO 03y U 3KBUBAJIEHTHYIO
JIIID B mporonHoMm myuke ¢ aHeprueir 200 MaB. Ilydyox mpoTOHOB ¢ 3HEpruei
80 M»B ¢opmupyercs B pe3ysbprare 3aMemIeHHs] IEPBUYHOTO ITy4Ka B BOJIE, B pe-
3yJIbTaTe YEro COAEPKHUT OOJIBIIOE YHCIIO BTOPUYHBIX HU3KO®HEPIEeTUYECKUX HEel-
TPOHOB.

Ecny oTHOCHTENBHBIN BKJIA BTOPUYHBIX YACTHIL B MOIVIOLIEHHYIO 103y HE Tpe-
BoIaeT 1—2%, To uX BKJIaJ B ®KBUBAJIECHTHYIO /103y JUII IPOTOHHBIX ITy4KOB MO-
ket gocturath 20%, 4T0 HECOMHEHHO TOJKHO YUUTHIBATHCS MTPH (DOPMUPOBAHUH U

HCIIOJIb30BAHUU ITYYKOB.
Pa6ora BeinonHena B JlaGopatopun simepHbix mpobiem OUSN.
Coo0rienne OObeIMHEHHOTO MHCTUTYTA SIepHbIX UccienoBanuii. lyona, 1999

Molokanov A.G., Spurny F., Vlcek B. E16-99-98
The Contribution of Secondary Heavy Charged Particles

to Dosimetric Quantities of Radiotherapy Proton Beams

Using a Track Etch LET Spectrometer

Proton radiotherapy beams produce non-negligible number of secondary
heavy charged particles, which contribute to the dose in a patient. The contribution
of secondary particles with high linear energy transfer (LET) to dosimetric quanti-
ties of proton beam has been experimentally studied.

The method of the LET spectra measurement with a track etch spectrometer
permits to determine the contribution of secondary particles to the dosimetric
quantities of the therapeutic proton beams, absorbed dose and equivalent dose. A
spectrometer of the LET was used to obtain the spectra of LET in a proton beam
with the primary energy of 200 MeV. The beam of 80 MeV protons has been ob-
tained by the slowing down primary protons in water, it should be therefore more
contaminated by lower energy neutrons.

If the relative contribution of secondary heavy particles to absorbed dose does
not exceed 1—2%, their contribution to equivalent dose may reach up to 20% for
proton beams and undoubtedly must be taken into account during beam produc-
tion and using.

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