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Beam Gas Interactions for Transverse 
Beam Pro�les

Beam Pro�les Measurement at the LHC

NEW! 

The beam-gas imaging technique is another 
method to measure the beam pro�le and position 
of the beam in the LHC. It was pioneered at LHCb 
during Run1. 
The beams interact with the injected (neon) gas 
and produce charged particles through inelastic in-
teractions. These charged particles are measured 
with high precision tracking detectors to compute 
the vertex positions. The vertex positions for a cer-
tain time interval give an image of the transverse 
beam pro�le. 
This principle is used for the beam-gas vertex de-
tector, BGV, a dedicated beam-imaging device. 

BGV status

The BGV demonst-
rator was installed 
in 2015 and is cur-
rently being com-
missioned.
It is situated at LHC 
point 4 and will 
measure the trans-
verse beam pro�le 
of Beam 2. 
In addition, it can 
also be used to ob-
serve and measure 
ghost charges in the 
beam.
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Gas target:
The vacuum chamber will be injected with neon gas 
with a pressure between 2·10-9 and 2·10-7 mbar. 
The expected interaction rate between the beam and 
the gas is 100 Hz per 1011 protons. 

Beam pro�les are measured at the LHC to optimize 
luminosity and monitor the emittance ε

σ2 = εβ
Used instruments are:  wire scanners, synchrotron 
light  monitors and residual-gas ionisation moni-
tors. 

A new device was built to measure 
transverse beam pro�les at all LHC 
energies by using beam-gas interactions

Tracking detector: 
Two detector stations are situated downstream of 
the vacuum chamber.  They are made up of four mo-
dules each. The modules contain two scintillating 
�bre (SciFi) mats, rotated by 2° to each other for faci-
litated pattern recognition. 
The mats have 4 layers of �bres in the upstream de-
tector modules, closer to the vacuum chamber and 5 
layers in the downstream station. The �bre diameter 
is 250 µm. 
Two modules of each station are installed behind 
each other and rotated by 90° to provide measure-
ments in the x-y plane. 

Readout: 
The detector is triggered by two sets of scintillating 
detectors. One set vetos beam-gas interactions occu-
ring too far upstream of the vacuum chamber.  
Each of the 16 SiPMs that readout the �bres is linked 
to a radiation hard Beetle chip. The Beetle signals are 
ampli�ed by repeater boards and then sent over 60 m 
cables to the Tell1 readout boards, where data get di-
gitised and then sent to the computing farm. 

During commissioning, the pulse shape of the de-
tectors was measured.  The combination of SiPMs 
with Beetles and an attanuator circuit inbetween the 
two results in the above pulse shape.  
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BEAM 1 bunches

BEAM 2 bunches

Apart from the 12 
nominal bunches in 
the �ll, marked in 
red for beam 2 and 
in blue for beam 1, 
one can also see 
beam-gas interac-
tion triggers for 
other  bunches. 
These can be consi-
dered 
       ghost charges. 

under commissioning


