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Why Should We Care About the AGM?

In the LHC, a few stray protons in the wrong place at the wrong time
can quench a magnet or damage sensitive equipment.

The Abort Gap Monitor (AGM) plays a critical role in:

= Ensuring the abort gap is free of dangerous amounts of beam particles before
each dump

= Preventing beam-induced quenches or equipment failure
= Supporting safe machine protection and operations

Without this monitor, we’re blind to one of the LHC’s most dangerous hidden risks.
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What Is the Abort Gap?

= The beam is made up of many proton bunches.

= Between them lies the abort gap | a clean
region.

It gives kicker magnets time to reach full eld

@3 s).

= Stray particles in the gap can be mis-kicked.

A clean abort gap is essential for safe beam
extraction.
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What Is the Abort Gap Monitor (AGM)?

= Detects synchrotron light emitted by particles
in the abort gap.

= Uses fast photodetectors and a timing gate
synced to the beam.

= Veri es that the particles in the abort gap are
within limits.

If the monitor sees light, there are protons where

there shouldn’t be. Figure: Overview of an AGM system. [1]
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The Physics Behind the Signal

= Protons emit synchrotron radiation when bent by dipole magnets.
= The spectrum and intensity depends on beam energy:

- Higher energy — shorter wavelength & higher intensity
* The AGM signal is a convolution of:

- Radiation spectrum
- Filter transmission
- PMT response

We calibrate this system to turn \light" into a quantitative signal.
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Goals of This Work

= Commission the new Abort Gap Monitor as soon as possible
= Ensure equal or better performance to the legacy system

= Propose a control and acquisition algorithm

- Enable real-time signal monitoring and data collection
= Ensure reliable operation under all beam conditions

* Validate and analyze system performance

= Compare with the old AGM
- Demonstrate readiness for deployment

Build the tool — validate it — analyze it.
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