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Abstract: The Beam Loss Monitoring (BLM) system is integrated in the active equipment protection system of the LHC. It determines the number of particles lost from the primary hadron beam by measuring the radiation field of the shower
particles outside of the vacuum chamber. The LHC BLM system will use ionisation chambers as its standard detectors but in the areas where very high dose rates are expected, the Secondary Emission Monitor (SEM) chambers will be
additionally employed because of their high linearity, low sensitivity and fast response. The sensitivity of the SEM was modeled in Geant4 via the Photo-Absorption lonisation module together with custom parameterization of the very low
energy secondary electron production. The prototypes were calibrated by proton beams. For the calibration of the BLM system the signal response of the ionization chamber is simulated in Geant4 for all relevant particle types and energies
(keV to TeV range). The results are validated by comparing the simulations to measurements using protons, neutrons, photons and mixed radiation fields at various energies and intensities.
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Characterisation of the LHC BLM detector
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SEM Measurements with Proton Beams BLMI Verification Measurements

1 Mixed radiation field measurements at
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» Very good linearity of the BLMS and a
reasonable agreement with the simulation,
(within the statistical error)
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« SEM response without any undershoot or tail

Conclusion

 Measurements at different energies seem to validate the chosen approach of Secondary Electron Emission simulation in Geant4.

* The largest relative error between measurements and simulations is 28\% for the case of 400 GeV protons. More understanding of the model is needed in order to set
correctly the production cuts for electrons to find a better agreement at high energies.

 The Geant4 detector response simulations are part of the LHC BLM calibration.

» Various verification measurements were performed. Generally, the simulations and measurements agree very well. The highest deviation is 36% in the gamma source
measurement.
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