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Introduction: PAD

Geant4 / Garfield: An Interface

¢ Simulation of neutrons (Geant4) and the deposit
of

secondary y's and charged particles (Garfield)

¢ Significant neutron background in many LHC and
SLHC detector experiments

MC-PAD Midterm Review

N September 2010

¢ Need to model the impact of neutrons on the
performance of gaseous detectors
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Progress

A. Validation of neutron cross sections in noble
gases

¢ Aim: Improve the performance and reliability of
Geant

¢ Comparison of Geant4 and established databases
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> Agreement between Geant4 and the:
JEF 2.2 / JEFF 3.0 libraries at all energy
regions. Differences of the factor 2-20

with “new” libraries

> Results are available also for:

He, H, K,

Ca,

O and Xe. Geant4 follows JEF-2.2

library for
most elements.
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Technical
Progress

B. Validation of Low Energy EM Physics Models in
gaseous detectors (Geant4, HEED & FLUKA) |

¢ Non Eastic Scattering of neutrons emits y's and charged |
particles.

¢ Standard EM in Geant4 emits no secondaries < ~1 keV
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¢ Low energy EM in Geant4 include: atomic/molecular quantum
effects
(inner shell ionization, emission of Auger e- and fluorescence

Y, etc.)



lonization Energy
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» Overall shape of the ionization loss spectra is in good agreement

» Livermore model should not be used in the energy range 1MeV - 5GeV, due to
lack of data
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Comparison between Geant4, HEED and
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5 e : 500MeV/c in natural Argon PAD
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» General features: rather similar making the identification of the “shoulder”
mandatory 7
» In search of beam data (a micromegas detector with appropriate thickness
and aood




Attended Trainings / Meeting

nt on Processing and Radiation Hardness of
bljana - September 2010
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Dissemination:

O Internal note for university of Amsterdam, December 2009

O ~ 20 reports/updates in team meetings
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M ilestones/deliverables:

Milestone name Lead Delivery Comment
beneficiary  Date

First version of generic INFN m22 Software
M C code application(s) for

neutrons on calorimeters

with Geant4 /Fluka

Initial version of coupled Software
M C application for

simulation of neutrons in

gas detectors

Results of comparisons of
M C application against
available data for
electrons in calorimeter
setup and for neutrons in
calorimeter and gas
setups
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Improved Geant4 /Garfield Software
application for gas
detector simulation
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Interaction of neutrons with matter

A. Elastic Scattering

« Energy of recoiling nucleus absorbed by medium.

nucleus
Total Energy S
Unchanged 2
neutmn q>,
14
=
B. Non Hastic Scattering 8o
« Energy of recoiling nucleus absorbed by medium. g 8
/ nucleus captufe yray \ 2 o
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neutron kinetic energy spectrum
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28-37,4142,102-116

residual.
e MT=50-91.

eus in the ground state.

ther MT number.

ontinuum reactions and
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