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Introduction 

Microdosimetry 

• Lineal energy = 

energy imparted over mean chord length: 

 

 

 

 

 

• Frequency mean (yF) and dose mean 

(yD) lineal energy: 
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Radiobiology 

(mean chord length calculated assuming 

uniform irradiation condition) 

 ( Equivalent Dose = Dose × RBE ) 

Track structure 

calculations (e.g. 

radial dose) are of 

interest for 

radiobiology models 

such as LEM. 

Elsässer and Scholz, Rad. Res. 167 (2007) 



MicroCavity 
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• Geometry 

 

 

 

 

 

• Scoring & Stepping Action 

– SD/HIT for energy deposition and track length calculation within cavity. 

– Kinetic energy and impact parameter of primary registered when entering 

the slab. 

z0 

b 



MicroCavity 
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Analysis & Output 

Analysis singleton constructed using 

DetectorConstruction class – Dealing with geometry 

parameters automatically 



MicroCavity 
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Analysis & Output 

Beam set up so that electronic equilibrium 

conditions are fulfilled 



Radial Dose Calculation (Track Structure) 
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Geometry 

 

 

 

 

 

 

• Geometry designed for logarithmic scale representations. 

• Pencil beam produced along cylinder axis. 

• Electronic equilibrium condition is considered. 

• Lateral scattering of primaries not biased. 

• Not actually new (e.g. works by F. A. Cucinotta), but in my opinion an useful example. 



Radial Dose Calculation (Track Structure) 
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Analysis (verification purpose) 

It registers the distance-to-axis and kinetic energy 

distributions at the entrance and exit of the scoring cylinder 



Radial Dose Calculation (Track Structure) 
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Output 



Other General Tools 
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Extended Primary Generator Class 

Includes capabilities such as creating 

primaries from histograms (either 

ASCII or ROOT format) and from 

IAEAphsp* files 

* Cortés-Giraldo et al. IJRB 88:200-207 (2012) 



Other General Tools 
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Primary Vertex Verifier 

Singleton class, similar 

to the Analysis singleton 

already presented. 

 

Its goal is to help the 

user to discover 

potential bugs within 

his/her concrete Primary 

Generator Action class. 
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Thanks for your attention... 

... and enjoy your stay in Seville! 


