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KM3NeT DETECTION UNIT LINE FIT RECONSTRUCTION USING
POSITIONING SENSORS DATA

KM3NeT consists in:
● 3 blocks → two for KM3NeT/ARCA, one for KM3NeT/ORCA
● Each block → 115 Detection Unit (DU)
● DU →  18 Digital Optical Module (DOM)
● DOM →  31 Photomultipliers (PMT)

Positioning
Different types of sensors that allow the reconstruction of the position and the orientation of each DOM are
installed in the detector. The present study is based on data from the Attitude Heading Reference System
(AHRS) sensors, that provide the tilt and compass measurements and are installed on the Central Logic Board
(CLB) of each DOM. Data from the Acoustic Positioning System (APS), comprising piezo-ceramic sensors and
hydrophones, are not considered here.

DU Line Fit Model 

Attitude Heading Reference System

The chip contains:
● Accelerometer [Ax, Ay, Az]
● Magnetometer [Hx, Hy, Hz] 

With these components it is possible to
calculate Yaw, Pitch and Roll (YPR)
The AHRS board is taking data every ~10
seconds

AHRS

Summary

Mechanical Model (MM)

Used to reconstruct the DOM positions
from input data and effective sea
current (velocity ν, and direction ω) as
fit parameter.
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DU Line Fit Results
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 are the mechanical constants for tiltmeter and positioning, respectively.

Sea current properties from DU Line Fit
Analysis

Conclusions

The results presented here are the reconstructed positions of DOMs using compass data taken with the 6-line KM3NeT-ORCA detector. These
results are important because they show the possibility to reconstruct the positions of the main components of the detector independently of the
acoustic positioning system.
The next step of the analysis is to include data from the acoustic positioning system, in order to have an alternative reconstruction, as well as a
redundancy in the position reconstruction.
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