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Inclinometers installation on 
ProtoDUNE-SP



• Returns: 
• AXN, AYN, AZN: direction cosines of measured acceleration in milli g, 
• αX , αY: Pitch (y) and Roll (x) angles in degrees, 
• : Rotation angle in degrees, 
• T: Internal temperature in °C, 
• Additional digits: carriage, checksum
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• Will be used to: 
• Monitor how the pressure variations in the cryostat impact the upper 

detector components 
• Monitor the top membrane/flange tilts to see whether the straightness 

of the laser periscope can be affected and to eventually evaluate 
which corrections apply (hw/sw level)

Working principle of inclinometers
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Installation on ProtoDUNE  
15 July 2020
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BeaglebonePROTODUNE-DP-FC

Windows laptop

- controlled via putty

- data transferred via 

standard tools

Beaglebone/debian system

Control room

- Accessible via 
TeamViewer


- Its own file transfer

Acquisition chain setup

Data transfer works fine,  
data are readable

Inclinometer system
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Top of the ProtoDUNE-SP cryostat - not accessible while neutron generator is running



Normalised X, Y and Z accelerations [10-3 g]

Internal temperature [°C]

Avg. atmospheric pressure

Avg. env. temperature



Rotation angles [deg]


