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Gas jet beam profile monitor: Concept
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[a] Romano.F, et al., Med Phys. 2022; 49(7): 4912-4932
[b] N. Kumar et al, Physica Medica 2020; 73:173-178
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Gas jet beam profile monitor: Device
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Proton beam profile measurements: DCF and UOB
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Linearity with the beam current
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Recent developments: SGC-IPM V2
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Air fluorescence monitor

e Beam interacting with any gas results in the excitation of
gas atoms which yield fluorescence during radiative de-
excitation

* Medical beam inherently travel through air yielding
fluorescence mainly coming from nitrogen.

* Emitting species can be both
* N,*: prone to space charge spread
* N, :prone tothermal spread

* Line-intensity depends on the exciting species.
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[a] M. Ave et al., Astro Particle Physics 28, (2007) 41, 57
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Earlier works antonioT. et al., NIMS PR-A1041 (2022) 167334

e Tested at FLASH dose rate
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Prototype test:

POC measurements were carried out on MC 40 Cyclotron University of Birmingham

25:7 4 €<— Camera
imaging “
optics
Image
>
Band pass t::I:nten5| ier
Filter wheel

Beam exit |5

~ 5 |
Apochromatic : y
Aperture Triplet F= 600
Depth of

field

Beam AFM installed at MC40 cyclotron (August
2024)

Blackened chamber open to atmosphere

a4

LhARA collaboration meeting #9 % LIVERPOOL k wASAR



Test results (we got measurable sighal)

beam profile: 50 images
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Beam profiler concept

* Reconstruction of 2D profile from multiple 1D profiles
-> Already demonstrated in multiple publications

e Challenge: Remove the background from surrounding
light

e Solution ->from Confocal microscopy

G.E. Belyaev et a'I.!/WN\LJJcIe
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Background light filtering test

Transmission along line of sight
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Summary

Gas-Jet monitor (in-vacuum)

* We could observe a proton beam within the realistic time frame with non-measurable
perturbation®.

* Total Count /100ms (count rate) is linear with the beam current within the measured
range of beam current.

* More sensitive to high instantaneous beam current

Air fluorescence monitor (outside the vacuum)

* High quality signal in real time — no hard installation — no perturbation beyond what's
already there.

* The counts (count rate) is linear with the beam current within the measured range.

e Our numbers suggest it can provide shot to shot beam current and profile* for SCAPA like
beam (10° ions ,1sq.mm) but that needs to be tested.

* W. Butcher et al. (manuscript submitted to instruments)
X Assuming same SNR as that of the UOB measurement.
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