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Electron transport : main ingredients

Stopping power and range
elLoss fluctuations

Multiple Coulomb scattering
— Angular distribution (opt 0)

+ T Urban93 = Urban95

— Boundary crossing algorithm (opt 3) e
Delta-rays generation
Bremsstrhalung generation



TestEm12 : dose point kernel
TestEm11 : pencil beam

TestEm5 : thin target

electronScattering
FanoCavity &FanoCavity2



TestEm12 : Dose Point Kernel Distribution

* Energy deposited in
spherical shells

e Normalized distribution

e No data. EGSnrc

comparison
(perrot@clermont.in2p3.fr)




TestEm12 : Geant4 vs EGSnrc

Dose point kernel : energy deposition profile, e- 1 MeV |

| Dose point kernel : energy deposition profile, e- 100 keV
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TestEm12 : Urban95 vs Urban93

Dose point kernel : energy deposition profile, e- 1 MeV |
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TestEm12 : option3 vs optionO

Dose point kernel : energy deposition profile, e- 1 MeV | | Dose point kernel : energy deposition profile, e- 100 keV
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TestEm11 : Pencil Beam Distribution

* Energy deposited in
slices

e Normalized distribution
e Sandia data

* EGSnrc comparison
(perrot@clermont.in2p3.fr)




TestEm11 : Geant4 vs EGSnrc

| Depth dose distribution of 314 keV e- in Al |

| Depth dose distribution of 1000 keV e- in Ta |
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TestEm5 : Thin layer

\ Energy deposited in 530 um of Si by 1 MeV e- |
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Electron Scattering experiment

* Thin target
* electron distribution
 Data: Faddegon et al.

* EGSnrc comparison
(perrot@clermont.in2p3.fr)




o ||

Au 1 Z=179 t=16.2 um =31.2 mg/cm?2
Ti 4 Z=22 t =123 um = 54.6 mg/cm2
Au 3 Z=179 t=48.5um =93.7 mg/cm?2
Al 2 Z=13 t=518.5 um = 140 mg/cm?2
c1 Z=6 t =2.505 mm = 546 mg/cm?2
Be 1 Z=4 t =5.005 mm =926 mg/cm?2



electronScattering : Geant4 vs EGSnrc

[ Fluence distribution of e- 13 MeV Inno foll | | Fluence distribution of e- 13 MeV in Au (31.2 mg/cm2) |
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electronScattering : Geant4 vs EGSnrc

Fluence distribution of e- 13 MeV in Al (140 mg/cm2) |
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electronScattering : msc options ? Cuts ?

| Fluence distribution of e- 13 MeV in Be (926 mg/cm2) | |

5 Fluence distribution of e- 13 MeV in Be1 |
X

>J<1o*i

— T —
T 0 g
£ E
= 10— =
g "Or = 10/
c = 3] B
g s L
T 8 E 8 cut 1mm
— [ Fy
L B La — cut 1km
6_— B s + EGSnrc
6l—
4__ 4
_II|||||||||||||||II|III|I|||||||||||I||||II|III _|||||||||||||||||||||||||||||||||||||||||||||||
DD 20 40 60 80 100 120 140 160 180 200 220 240 DD 20 40 60 80 100 120 140 160 180 200 220 240

r (mm) r (mm)



electronScattering : renormalisation

| Fluence distribution of e- 13 MeV in Be (926 mg/cm2) | | normalized fluence of 13 MeV e- in Be (926 mg/cm2) |
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Fano Cavity Test

Materials 1 and 2 : same A, but different density p1 and p2 — 1dE) _(1dE
pax) (pdx),

|

nk
beam energy fluence : ® = 8—7

1

photon bea

|

dose in material 2: D

)

— energy transfert coefficient : 44, (E,) = o, (E,) =+
= E}/
(T) is the mean kinetic energy of emited €
=
— Under charged particle equilibrium condition :
— E
D(E,) P
=

l.e. independent of the tracking parameters of
the simulation



Fano cavity : 9.4-ref-08

FanoCavity test case - Geant4-09-04-ref-07 (msc95)
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Fano cavity

FanoCavity test case - msc93 vs msc95
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Fano Cavity 2

Materials 1 and 2 : same A, but different density p1 and p2 — 1dE) _(1dE
pdx ) (pdx),

.. . n n
lineic density I == _2
ml m2

beam energy fluence: ® = IE,

dose in material 2: D
e beam: I E

Under charged particle equilibrium condition :

b4
D(E,)

l.e. independent of the tracking parameters of
the simulation



Fano cavity 2 : 9.4-ref-08

FanoCavity2 test case - Geant4-09-04-ref-07 (msc95)
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Fano cavity 2

FanoCavity2 test case - msc93 vs msc95
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