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Introduction The increase in beam energy and luminosity in the LHC Run Il also meant an increase in Machine Induced Background (MIB) for the experiments. The

Beam Radiation Instrumentation and Luminosity (BRIL) project designed, built and currently operates detectors that measure Luminosity and MIB in several regions of the

CMS experiment [1]. Among the MIB detectors are instruments designed for protection of the sensitive inner silicon detectors of CMS from severe beam loss events and

others that detect when the MIB reaches levels that would interfere with data taking efficiency. The Beam Halo Monitor (BHM) [2], shown\f_mg_e\in the background, is the

outermost such detector, and it is sensitive to beam gas interactions happening upstream of CMS as well as beam halo interactions with the upstream collimators.
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The Detector The BHM has to identify MIB particles among a large flux of particles coming from pp-collisions. A few key differences allow their discrimination:

 The MIB flux is dominated by muons, while a significant fraction of the pp-collision products is neutral.

* The MIB originated from the incoming beam and the pp-collision products travel in opposite direction. 4| com

 The MIB and the majority of pp-collision products are out of time in specific locations.

A Cherenkov detector can use all these characteristics, since Cherenkov radiation is emitted promptly and in a specific direction with respect to the particle trajectory.
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The BHM is composed of forty detector units placed
around the CMS rotating shielding, at a radius of 1.8m
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the PMT from the residual field of the
CMS solenoid and to absorb the large
flux of low energy particles present in
the experimental cavern. The uTCA-
based readout electronics [3] is
located in the service cavern.

LHC collimators, including the Tertiary Collimators (TCT) adjacent
to CMS, were adjusted across a wide range of apertures. An
approximate exponential dependence of the BHM rates with
collimator aperture is observed, consistent with expectations.
One data point corresponds to one beam loss event, and is
normalized with the total loss upstream of the TCTs.
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| | on the CMS data taking efficiency. The detector is expected
to remain operational and sensitive to beam background
even with the upgrade to High Luminosity LHC.
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