Propose a beam halo monitor for hadron
machines based on an ionisation monitor
with a supersonic molecular curtain beam
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Beam halo

250

*Beam Halo Description
-Bad Effects

=Nuclear Activation of The Transport Channel
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50 »"Emission of Secondary Electrons

=Increasing Noise in The Detectors
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Current measurement methods
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Supersonic molecular curtain-based beam profile monitor

* A projectile beam passing through residual gas present in Y |
a vacuum chamber, or a gas curtain, gives rise to two l Gas-curtain
processes: .z

* lonisation, used in lonisation Profile Monitors (IPMs) T /
* Fluorescence, used in Beam Induced Fluorescence /
Monitors (BIFs) ‘

* BIF method using a gas curtain: /(

» Minimally-invasive to the projectile beam and the Particle beam
vacuum level.

» Can provide a 2D image with one imaging system. - Y

2D beam mmage Xl
» Signal intensity/photon number depends on the
following parameters:
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Current status

Cl experiment EBTS experiment LHC installation
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More details about the function in this Video
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https://www.youtube.com/watch?v=vBd-Loq6U2o

Halo monitor using double slit skimmer

* BGC schematic for the measurement of halo particles
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BGC Mask for Halo Measurements

e Beam halos could be measured with the BGC Parameter  [sPS

using modified 3" shaping skimmer Az ElEL e EnEs () 7000
. . Beam Energy (GeV) 26
* Create a mask for the gas jet to filter out core e B T < 6.5E13
pa rthIeS BIF Cross section(N,, cm?2) 3.06E-20
* Gas curtain only measures the halo particles BIF Cross section(Ne, cm2)  4.70E-22
IPM Cross section (N,, cm2) 1.5E-18

Gas jet density (cm™) 1.0el11
Gas jet thickness d (mm) 0.1
N_ionisation_core per second 4.17E+09
N_ionisation_halo per second 4.17E+04

*—

Skimmer ITI Mask Possible to have a distribution

; Electron Beam measurement of the halo in seconds !!
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Curtain Characterisation and preliminary experiment

* @Gas particles simulated using WARP code [4]

* Gas curtain has been characterised using eGun with 3@ skimmer at 90 degrees

* Experiment test using a E-beam with ~5 keV energy and ~ 1uA current.
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Summary

* Measuring the beam halo is still a challenge.

* Gas jet based beam profile monitor could be a solution for online halo
monitor.

* Preliminary experiments are still on going at Cockcroft Institute.
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