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The Beginning of MaGe

In 2004, GERDA needed common MC package urgently.
- Background simulation.

- Pulse shape.
-  DAQ/Offline analysis.
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MaGe Frame

mjgeometry >_> material, L’ mito
generator,
physics processes,

gerdageometn%—P waveform, = gerdaio
management,
common tools

teststandgeo. —P» %  teststandio

- Common MC framework.

same package for all users.
flexible in specific simulations,
avoid redundant coding.

- knowledge sharing
physics optimization and validation.
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Physics optimization

- Based on Geant4 for low-background experiment.
- Low energy EM models.
- Flags implemented for different hadronic models.

Ovg33(bb) | dark-matter(dk) | Cosmic Ray Default
¥ 0.1 0.005 30 (50) 0.01 (30)
e et 0.1 0.0005 0.04 (10.0) | 0.01 (0.04)
P« 0.1 0.1 ) 0.1

Table 1.1: Range cuts as defined within MAGE in unit of mm. Values in the brackets are for
range cuts within the insensitive volumes. If no brackets are shown, then the cuts within the
insensitive volumes are the same as those in the sensitive volumes.



Physics validation
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Fig. 5. Difference between number of events in characteristic photon
peaks from 59Co, 152Eu and 228Th sources plus background and
a simple MAGE simulation. The maximal deviation was found to be
approx. 12%.
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Neutron yield from muon-induced showers in metallic

germanium. MAGE has been run with the version 9.0 of GEANT4.



ldentified Geant4 bugs

Neutron interactions as seen by a segmented germanium detector
Eur. Phys. J. A36: 139-149, 2008
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Summary

- MaGe used intensively by Majorana/GERDA
Radioactive background simulation
Pusle shape simulation
Offline analysis tools and detector database

- Team work in coding/optimizing/validating
geometry
physics processes
event generator
general io

Try it!
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Support materials

User and developer’s Documents
https://github.com/mppmu/MaGe

http://mjwiki.npl.washington.edu/bin/view/MaGe/WebHome
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