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Outline

e Beam Instrumentation

* The BGV Demonstrator

» Detector Design
« Readout System




Beam Instrumentation

Beam Diagnostics: position, size, loss, tune...

Beam Size
* A beam is made of many particles each moving with given velocity

» Most of the velocity vector is parallel to the direction of the beam(s)
« Small transverse component
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Beam Size Measurements @LHC

Wire Scanner Beam Synchrotron Radiation
Telescope (BSRT)

extraction mirror dipole D3 undulator
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The BGV Demonstrator

A small physics experiment to measure beam size
« Based on the tracks created by beam-gas interactions
 Independent of accelerator intensity or energy
* Non-destructive

Tracking ]

! / Detector "\ " e
I.I:

! [ .i |
- i} L1
. Neom: (== S |
| | | 1




The BGV Demonstrator




Detector Design

 Tracking Detector

» Consists of 2 stations (‘near’ and ‘far’)

* 4 scintillating fiber (SciFi) modules per station
« Each pair of modules is perpendicularly placed

* Module read out by 16 Silicon Photo Multipliers
(SIPMs) of 128 channels each




Detector Design

* Tracking Detector
* Photons are generated In the fibers & detected by
several pixels of the SIPM

* The signal of each channel is the sum of all fired
pixels within the channel

* The crossing point is calculated as a weighted mean
of the cluster’s channels
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Detector Design

\<— 60mm PMT
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* Hardware Trigger

« Based on scintillator plates

* Three stations, ‘veto’, ‘signal’, ‘confirm’
* ‘confirm’ station to be commissioned during LHC 2017 run

« Read out through Photomultiplier Tubes (PMT)
« Combination of all signals is used as trigger
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Readout System
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High Level Trigger

CTRL Machine
Aggregation-Histogram Fill-Result




Analysis Method

Use tracks & impact parameter

* Impact parameter dg;y corre'agggiia r;\rfjs;zr: beam

 Distance of closest approach
of reconstructed tracks to the
Z-axIs

* Azimuthal angle ¢

* Angle between the x-y
projection of the track & the
X-axis
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Analysis Method

 Beam Size

» Using the impact parameter correlation
of tracks produced by a beam-gas
Interaction the beam size Is measured
as:
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Results from LHC

Beam size during beam
energy ramp
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Summary & Outlook

* The BGV Demostrator has proven its potential during
2017 LHC run

» Several enhancements for this year

« LO Trigger upgrade
* Online processing and sending of data to the CCC
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Detector Design
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Detector Design |

 Tracking Detector
 Tracks are reconstructed provided that a valid cluster is
detected on each layer
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