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Roving
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URANOS Buildup

• written in C++

• linked against ENDF data bases

• Ray-Casting • Voxel Engine

In collaboration with Martin Schrön, UFZ Leipzig 
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Response Functions for Detectors in Cosmic Ray Neutron Sensing
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CRNS timeseries
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2015 WWR paper
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2021 Intensity Relation 

1966 1985 2000 2010 2015

Our proposition: the universal transport solution (UTS)

Hyperbola Exponential

air humidity corrections

2021
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CRNS timeseries Stanta Rita

[1] Rosolem, R. et al. “The Effect of Atmospheric Water Vapor on Neutron Count in the Cosmic-Ray Soil Moisture Observing System.” J. of Hydrometeorology 14(5) (2013)
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CRNS timeseries Stanta Rita

[1] Rosolem, R. et al. “The Effect of Atmospheric Water Vapor on Neutron Count in the Cosmic-Ray Soil Moisture Observing System.” J. of Hydrometeorology 14(5) (2013)

0.6 mm rain in 2 days
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Tubes and Frontend Electronics
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Costs** Abs. Eff.***Type*

2500 € 60 %3He

1500 € 20 %10BF3

1000 € 12 %10B4C conv

400 € 11 %10B4C printed

700 € 12 %6LiF printed

*Proportional counter tubes examples of different sizes to match 
similar instrument performances. Commercial tubes He: 2” x 12”, 
BF3: 2” x 30”. Conventional sputter-coated B4C tube 2.3” x 47”.

**Costs for a proportional counter, for He mainly the gas filling, 
for BF3 (hazardous) 1000 € for the tube, others 300 €.

***thermal neutron absorption efficiency.
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• Low temperature dependence
• Display: RL, p, event info
• High resolution for environmental variables
• Battery/voltage monitoring
• Multi-purpose RJ45 Connector
• SD card
• SDI-12 / RS485 implementation



Data Logger
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• Low temperature dependence
• Display: RL, p, event info
• High resolution for environmental variables
• Battery/voltage monitoring
• Multi-purpose RJ45 Connector
• SD card
• SDI-12 / RS485 implementation

Real-time data interface 

Power Consumption



CRNS Networks

COSMOS-Europe sites (Bogena 2021, ESSD)

ADAPTER sites (Ney 2021, MetroAgriFor)
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Telemetry Integration
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air temperature -------

wind speed ------------

air pressure ------------

precipitation rate -----

CRNP
soil water content ----

SoilNet
-- soil water content

---- soil temperature

--- relative humidity

------------ wind gust

------ solar radiation



SOMMET: Standardization
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Multiple scales of SOMMET
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- Comparison of methods, their constraints and different spatial and temporal characteristics

- Development of an approach to harmonize point scale, field scale and remote sensing

Comparison and harmonization of soil moisture measurement methods at multiple spatial and temporal scales



SI-traceable measurements
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- Calibration facilities for point scale sensors

- Primary measurement methods and transfer standards

- Provide a traceability scheme to CRNS
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• Independent modeling and simulation results

• Solutions for detection systems
– Independent, non-invasive sensor operation and low maintenance

• Different Networks (COSMOS, UK, EU, Germany) - different telemetry 
solutions (IoT-Integration / LTE / LoRa)

• SOMMET (PTB): SI-traceable standardization of soil moisture 
measurements
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