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Beam Halo Monitor system
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Sensors

1. pCVD diamond produced by Diamond Detectors Ltd.
Dimensions 10x10x0.3 mm3 o
Metallization: 50/50/200 nm Ti/Pt/Au |

2. Single crystal sapphire (Al,O,) produced by CRYSTAL GmbH
Dimensions 10x10x0.5 mm3
Metallization: 50/50/200 nm Al/Ti/Au

The sensors are operated like solid-state ionization chambers
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Bias voltage feed and signal readout
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Simulation
by Andriy Ushakov

“Pencil-like” beam down to the exit window
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9 mA run

A test run in order to achieve the new regime of the machine:

Energy 1 GeV
Bunch repetition rate 3 MHz
Bunch charge 3nC

Full bunch train 800 us

The BHM functioning proof in two stages:

1. Beam steering period (20 min) with single bunch & increased sweeping radius

2. Normal multi-bunch machine operation



Results
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Signals over time during the beam steering period

Signals from the BHM sensors (diamonds)
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Signal size vs the distance to the beam
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Additional investigation of the sensors

E6_B2 signal size vs x position (200 V, 10 pC, unfocused) ‘
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Summary

1. 4 pCVD diamond sensors and 4 artificial sapphire sensors are used for the
Beam Halo Monitor system at FLASH

2. All sensors were operational during the test run

3. The sensor response depends on the beam position

4. The sapphires are less sensitive than diamond enhancing the dynamic
range

5. The signal amplitude from sapphires does not decrease with accumulated
dose

6. The sensors survived bunch charges up to 1 nC
7. The long term performance of the sensors will be investigated
8. The system may become a part of the FLASH run control

9. Similar systems might be helpful at other places e.g. XFEL
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