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TG10 Status Report

• New development of MaGe 

• MC campaign II of Gerda

• Simulation of tolerable contaminations

• Pulse shape simulation
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New development of MaGe

• New source confinement macros

• New output schema

• New geometry overlapping checking tool

• New version of Geant4

• MaGe paper
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New source confinement macros

An application for example:
estimate the background due 
to γ-rays from the bottom
of the water tank
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New source confinement macros

Shape

Position

Dimension
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GDML is enabled for MaGe as an accessary

Geometry Description 
Markup Language

ROOT

MaGe (Geant4)

CADs

More…
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GDML goes with MaGe and ROOT



19.02.2008 Jing Liu @ GERDA Collab. Meeting, Cracow 7/32

CAD to GDML
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New output class for GDML implemented in MaGe

Not easy to assign “sensitive detector” to volumes defined in 
GDML so that the hits in those volumes can be recorded.

A new way to declare volumes as “sensitive detectors” is 
applied in this new output class: 

Include string “sensitive” in the physical volume name 
(very easy, useful to check complex geometry by 
simulation)

MaGe Users Manual



19.02.2008 Jing Liu @ GERDA Collab. Meeting, Cracow 9/32

Output of this new class
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Old segmentation method
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New segmentation method

Crystal is modeled in MaGe as a single cylinder;
Hits are assigned to different segments according to their local positions.
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New geometry overlapping checking tool

A test on old Gerda geometry
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Geant4 bugs

Wrong branching ratios 
of several gamma lines 
in Geant4.8.x reported 
to Geant4 bug tracking 
system:
Bug: #952, #968, #970

Meta-stable states 
missing
Bug: #956
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Bugs of wrong branching ratios fixed in Geant4.9.1



19.02.2008 Jing Liu @ GERDA Collab. Meeting, Cracow 15/32

Bug of meta stable states unfixed

Qβ = 2.8 MeV
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MaGe paper submitted

Draft went through GERDA & Majorana EBSubmitted toIEEE Trans. Nucl. Scie.
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Monte Carlo Campaign II

• Gerda geometry updated

• Software updated

• New computation and storage system

• And more…
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New Gerda geometry
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New version of software
Some bugs fixedGeometry updated

Segmentation improved
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Computation and storage

Share dcashe storage 
system with ATLAS.

5 Tb available currently
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Simulation of tolerable contaminations

• 232Th in water, cryostat

• 222Rn inside cryostat

• Crosscheck from Russia

• 232Th in cables and pogo pins
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Maximum 232Th activity

64 mBq/kg46 mBq/kg26 mBq/kgStainless steel

190 mBq/kg

74 mBq/kg

Maximum 232Th activity
with detector 

anticoincidence
(PhaseII*)

270 mBq/kg110 mBq/kgCopper

105 mBq/kg42 mBq/kgWater

Maximum 232Th activity
with segment

anticoincidence
(PhaseII*)

Maximum 232Th 
activity without
cuts (PhaseII*)

Maximum
background of 

10101010----4444 cts/(keV kg y)

*24 detectors: 15 segmented (probably non realistic) + 9 non segmented

Calculations performed to evaluate the maximummaximummaximummaximum 232232232232ThThThTh activityactivityactivityactivity

in waterwaterwaterwater, SS, SS, SS, SS of cryostatcryostatcryostatcryostat and CuCuCuCu innerinnerinnerinner shieldingshieldingshieldingshielding

using the method of GSTR-2006-007 and GSRT-2007-017

Note:
• Purity of water: 1 mBq/kg in 232Th (before Borexino plant)

0.3 µBq/kg in 232Th (after Borexino plant)
• Radiopurity of stainless steel less critical because LAr and Cu shielding
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Maximum 222Rn activity

*24 detectors: 15 segmented (probably non realistic) + 9 non segmented

Full simulation performed to evaluate the 

maximum 222Rn activity which is tolerable inside the cryostat. 

Results reported in GSTR-07-020.

�214Bi decays are produced uniformly distributed in the cryoliquid

�Old Gerda geometry is used

Maximum 222Rn emanation rate in the cryostat

for Background<10-4 cts/(keV kg y): 

8 mBq for Phase II*, no cuts

14 mBq for Phase II*, segment anti-coincidence
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Crosscheck from Russia
The background from Rn in liquid argon is calculated 
for one crystal with mass 2 kg. The result is: 

at Rn activity  of 1 µµµµBq/kg the background 
index is 1.0x10-3 cts/(keV kg y)

~80 tons of LAr
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Consistent with MaGe!
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Contamination from cables and pogo pins
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Energy spectra
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Dangerous vertex distribution
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Maximum radioactivity in cable
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Pulse shape simulation

• Framework

• Field calculation
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Flowchart of pulse shape simulation

Impurity Electric field

Crystal axes

Drifting of charge carriers

Weighting field

Pulse shape
Field calculation
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Field calculation

Electric Field Weighting Potential
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Summary

• New developments of MaGe going well

• MaGe paper submitted

• MC campaign II of Gerda well prepared; There have been lots of results of 
tolerable contaminations in crucial parts of GERDA. More coming up.

• Package for pulse shape simulation under development. More results to be 
reported in the next meeting



19.02.2008 Jing Liu @ GERDA Collab. Meeting, Cracow 33/32

Undetermined geometryNumber of crystals?

Positions?

Distances?

Full list:
http://wwwgerda.mppmu.mpg.de/~schubert
/WORK/GERDA/MCC2/quick_notes.html


