AbstractiD: 9355 Title: Detour factors for low-energy electrons in water

Purpose: The aim of this studyis to calculatethe averagepenetationdepth,z,, and detour factas of 10-10000eV electronsin water using
anin-houseMonte Carlo trackstructue code. Theselow electrors are knownto bethe mosttoxic in senseof radation damageand the
calculaton of their true depthof peretrationandenergydeposiionsis requiredin areassuchasradiationtherapy,to be ableto calculatethe
correlaton betweerion tracksandthe potental cell damageMaterial and methods: The CSDA-rangelargely overesimatesthe rangeof
electronsof energesbetweenl0-10000eV becaus®f the high amountof elasticscatering. Up to 50%of theinteradions canbeelastic for
energiesbelov 100 eV. This phenomenavill shotenthelongitudinaldistribution, averae penetrabn depthz,, butelongatethetransrerse
distribution <x2+y2>a\,. Severadefinition of thedetourfactor canbe foundin theliterature. In this work is the detour factor defined asin

ICRU (1993) d = z,,/r, , werer, is the CSDA-range Thez,, is computedaccordng to: z,, = %z Zys » WereN isthe numberof histories

andz.sis thedeph of absorptiorof every primary election. r, is calculdedby integratng the stgpping power,which is extractedrom the
MC trackstructurecode. Results: The calculatedz,, is shorter for low energiesomparedto Wilsonetal(2004) andslightly higherfor
erergiesaroind 10 keV. z,, is substantiallyshorterthanthe calculaed CSDA-rangefor energiedelow1 keV, which resultsin asmal
Detourfactor. The sigmoidshapeof the Detourcurvedecompseat verylow energis aroind 10 eV dueto adrasticdly reduction of the
ionization crosssectionanda still increasng elasticcrasssecton. Conclusions Theresultsshowthatthe CSDA-range shouldbe use with
caution atthesdow energes.



