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Neutrons interact with volumes,
(typically) not with surfaces



Why a voxel engine?
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MCNP input file
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URANOS voxel engine

4



URANOS voxel engine

polyethylene rose in a box

4



URANOS voxel engine

polyethylene rose in a box

4

SOURCE



URANOS voxel engine

polyethylene rose in a box
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URANOS

Neutron tool developed in collaboration with environmental sciences
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Neutrons on soil and water
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Neutron Animation (Evaporation)
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USER Interface
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Features and applications of 
the analytical model for 
estimating terrestrial cosmic-
ray fluxes: PARMA/EXPACS

*

9



URANOS Buildup

* T. Sato
Features and applications of 
the analytical model for 
estimating terrestrial cosmic-
ray fluxes: PARMA/EXPACS

*

9

Predefined sources:
- Thermal
- Fusion
- Fission
- AmBe
- Moderated Cf
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Performance

Epithermal &
Fast & High Energy

With
Thermal
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Modeling steps
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Glacier landscapes and snow cover

9
Weißsee, Austria

P. Schattan et al., to be published

Snow Water Equivalent
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URANOS voxel engine

3D Laser Scanner

P. Schattan 
– Kaunertal 
Glacier at 
N46° 52.2 
E10 °42.6

* P. Schattan 
Cosmic-ray neutron sensing of snow water equivalent in heterogeneous alpine terrain
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URANOS voxel engine

City
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URANOS voxel engine
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City



URANOS voxel engine

252Cf neutron lab
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URANOS voxel engine

252Cf neutron lab fast
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Bonner Spheres

16 [1] https://www.ptb.de/cms/en/ptb/fachabteilungen/abt6/fb-64/643-neutron-spectrometry/nemus/neutron-spektrometer-nemus-neutron-multisphere-spectrometer.html

[1]



Detector efficiency calculation
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URANOS Demonstration



User interface
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Small-scale detector test
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Small-scale detector test
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Small-scale detector test
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Small-scale detector test
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Irrigation control
Small-scale laboratory test
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Small-scale laboratory test
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URANOS model paper 2023

https://gitlab.com/mkoehli/uranos

Paper:

Public repository (Sources, Wiki, Windows, Linux):
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