Parallel Session Xl
EM - new models and validation

Range validation for electrons, protons and

alpha particles
(Michel Maire for Christina Zacharatou)

ICRU'73 stopping powers
(Anton Lechner)

New test on silicon detectors
(Frederic Dupertuis)

Fluctuation model modifications
(Michel Maire for Laszlo Urban)

Discussion - Physics List options for 9.3
lead by Vladimir Ivanchenko




Range validation for electrons,

protons and alpha particles

® CSDArange in water C.Zacharatou
B comparison with NIST for G4 9.2 & G4 9.3

Protons

Low-energy models at migration: G4 9.2 ref 4

: Non-migrated and migrated Penelope
‘ Electron CSDA range G4/NIST: and L?vermore ionisation in water

(I=75 eV)
- 9- G4Penelope before migration Geant4 9.2 ref 04

—m— G4Penelope migrated
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(infinite cut; msc off, fluct off, eloss step lim off)

o NIST dE/dx 9.2 REF 8

= [CRU param. 9.2 REF 8

Number of process calls per event
before the migration:

Rcspa,ca/ Rcspanist

1 10 100 1000
E (MeV)

ELivermore B Penelope

- 43 - G4Livermore before migration

—m— G4Livermore migrated

#process calls / event

Rcspa,ca/ RcspanNist

Rcspa,ca/ Rcspanist

o NIST dE/dx 9.2 REF 8
10 100 1000

E (MeV)

C. Zacharatou, V. Ivanchenko, M. Maire — Range validation for electrons, protons and alpha particles — 21 October 2009

= |CRU param. 9.2 REF 8




ICRU'73 stopplng DOWETrS

® new ion loss model
implement ICRU73
stopping power
needs to be combined
with Bethe-Bloch and
Free electron gas
model

Stopping Power (MeV cm2/mg)
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" NIST (He) + eff. charge (G4BragglonModel) —
ICRU 73 (G4lonParametrisedLossModel) — -
Exp. data, database of H. Paul T |

Géi Low—EInergy (IbRU 73|< 1 Ge\lf/amu) —
G4 Low-Energy (ICRU 73 < 10 MeV/amu) —
G4 Standard —

Sihver et al. (1998) ©
O

195 MeV/amu

Energy deposition (a.u.)
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® Problem:
step size can play a role

for very low energies
(10MeV/amu)

A.Lechner



New test on silicon detector

F.Dupertuis

Energy Desposit Spectrum
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comparison with data

w : Full Width at Half Maximum

A : Most Probable Energy Deposition % CO m pa rl SO n Wlth
: Bichsel model
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Fluctuation model modifications

unphysical behaviour
in thin layers
main problem solved
but some cut
dependence remains

Energy depositin 0.3 mm Si (220 MeV protc

Energy depositin 1T cm Ar gas (150 MeV mu)

total thickness=1 cm

total thickness=10 cm

refO0O steprmax=1 mm

4 5 6 7 8 9 10
energy deposit in absorber (keVEdep(keV)

(™ /I -

3.2 refO8 no width co. .

cut=1 mm
-— cut=0.1T mm
cut=0.01 mm
-- cut=0.001T mm

175 200 225 250 275 300 325
energy deposit in absorber (keVEdep(keV)

B development will
continue

(N0 new version
before 9.3)

L. Urban




Physics List Options for 9.3

* The list of EM constructors

B G4EmStandardPhysics — default processes (LHC)
8 G4EmStandardPhysics option1 — fast (LHC)

B G4EmStandardPhysics option2 — experimental

B G4EmStandardPhysics option3 — precise

* Combined EM builders (LowE & Std)

G4EmLivermorePhysics
G4EmPenelopePhysics
G4EmPenelopePhysics

G4EmDNAPhysics
G4EmLivermorePolarizedPhysics




Physics List Options for 9.3

* Electron/positrons:

B UrbanMscModel92 — default, Opt1
® UrbanMscModel93 — all other builders

* Muons
B G4UrbanMscModel90 — default, Opt1

8 G4WentzelVIModel — all other builders

* Hadrons
8 G4UrbanMscModel90 — all builders

* G4lonlonization

B (G4lonParametrisedLossModel (ICRU73)
Opt 3 and combined models

* More Tests needed!




