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Purpose

1. Part of the dump diagnostics
2. Supports safe beam dumping

3. Ensures that the beam and also the beam halo stay inside the beam pipe



BHM description
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Sensors

1. pCVD diamond produced by Diamond Detectors Ltd.
Dimensions 12x12x0.3 mm3

Metallization: 10x10 mm2 50/50/200 nm Al/Ti/Au

2. Single crystal sapphire (Al,O,) produced by CRYSTAL GmbH
Cut [0001]

Dimensions 10x10x0.3 mm?3
Metallization: 8x8 mm250/50/200 nm Al/Ti/Au
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Diamonds

IV FLASH diamond #1006111-23

_‘ o "+ lotop, voltage up
" = "+"iotop, voltage down
2 = "Uiotop, voltage down
- -: '-'hhn.vdta_geup
Current-voltage
characteristics
A sensor assembled for tests
[ 1008111-22 CCE vs HV CMS_P21 CCE vs dose at 200V
100 100—
K = {=1min B
Bl:l:— = t=11 min 80—

o 6ol o/ Qinj

: ol CCE =
5 0l i f : 3 } ° a E e coll
ot ' C
e e . M
Polarization Pumping with a 20Sr

A < 3 MBq



Radiation tolerance

10 MeV electron beam @ S-DALINAC
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Beam profile on High2scrl
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Horizontal scan of the beam

E6_B2 signal size vs x position (200 V, 10 pC, focused) ‘
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Signal as a function of the bunch charge

E6_B2 signal size vs bunch charge (focused beam) ‘
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I-V characteristics
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readout scheme
I

Bias voltage and
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Operation experience @ FLASH
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Signal as a function of the distance to the beam

Signal size vs the distance to the beam
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Signals from the BHM sensors (sapphires) D Sweeping freq uency 1.1 Hz

Normalized signal, V/InC
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Possible definition of individual thresholds for the BHM sensors
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Current status

The signals from the BHM sensors (digitized and analog after the signal filter) are
very small, although the signals before the filter are normal
— Check what is wrong
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Summary

. The BHM system consisting of 4 diamond sensors and 4 sapphire sensors
has been commissioned in Sept. 2009 and is in operation at FLASH

. The sensors applied are capable to withstand doses up to several MGy

. The BHM system monitors the beam halo with different sensitivities. It
signals when the beam approaches the sensors

. The BHM system can be integrated in the protection system



