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NEPIAHWH

AVTIKEIJEVO TNG TTapouoag epyaciag €ival n YEAETN TNG ATTOPPOPOUUEVNG
EVEPYEIAG TWV OKTiVwV-X o€ @Bopifovta UANIKA 1aTPIKAG ATTEIKOVIONG ME TN
xpron Tou TrakéTou Trpocopoiwong PENELOPE. Apyxikd eykataoTdbnke Kai
eAEyXONKe n Asitoupyia Tou AoyiopikoU TTakéTou TTpooopoiwong PENELOPE
(€kdoon 2008). 2Tn Ouvéxela OTO TTAKETO TTPOCOMOIWONG dnuioupyrRnkav
@Bopiovra UAka (t.x. Gd,0,S, Csl, Lu,0O3;, BaFCl) 1mTou Ttapoucialouv
IDI0ITEPO  EVOIAPEPOV OE€ QAVIXVEUTIKA OCUCTAUATA I1ATPIKAG OTTEIKOVIONG, OTA
oTTOoia MEAETAONKE O TPOTTOG TTOU OAANAETIOPA N aKTIVOBOAIQ (TT.X. OKTiVEG-X).
2TO OUYKEKPIMEVA UAIKA OpIioTNKAVv OUYKEKPIMEVES 1810TNTEC dOMNG (TT.X.
OXAMQ, TIAXOG KTA) Kal UTTOAOYIOTNKE N QTTOPPOPOUMEVN EVEPYEIA TWV
okTivwv-X. H peAéTn mpayuatotroifOnke yia OEOPEC QKTIVOBOAIGG TTOU
XPNOIUOTTOIoUVTAl OTN MACTOypa®ia Kal OTnV TTUAQIO QTTEIKOVION Kal €YIVE
oUYKPION TWV UAIKWV YIa KABe epappoyn. ETriong, TTpaydaToTroIndnkKe EKTEVAG
avagopd otoug Adyoug atrdédoong Tou KABE UANIKOU Kal OTOV TPOTTO TTOU
eTNPeddel KABe evdoyevng 101I0TATA TOU TNV ATTOPPOPOUNEVN EVEPYEID TWV
aKTivwv-X. TEAOG a1md T OUYKPION TWV OTTOTEAEOUATWYV ETTIAEXONKE TO
BEATIOTO UAIKG yia KABE TTEPITITWON.

OEMATIKH T[EPIOXH: T[lpocopoiwon aAAnAeTTidopaong akTivwv-X HE
OTnvONPIOTEG

AEZEIX KAEIAIA: Monte Carlo, Penelope, YAkd, MacTtoypagia, lMuAaia
ATtreikévion



ABSTRACT

The objective of this work is to study the absorbed energy of X-rays within
fluorescent materials that are used in medical imaging, using the software
simulation package PENELOPE. Initially, PENELOPE (edition 2008) was
installed and tested for the operation of the simulation package software.
Then, fluorescent materials (e.g. Gd,O,S, Csl, Lu,O3, BaFCl) of particular
interest in medical imaging systems, were created with the simulation
package. The study considered the interactions of X-rays within the phosphor
materials. Certain structural properties (e.g., shape, thickness etc.) were
defined and the absorbed X-ray energy was evaluated. The study investigated
radiation energies commonly used in mammography and portal imaging
applications. In addition, the effects of endogenous material capacity were
taken into account. Finally, an optimum material was selected based on the
results.

SUBJECT AREA: Simulation X-ray interaction with scintillators

KEYWORDS: Monte Carlo, Penelope, Materials, Mammography, Portal
Imaging



