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The development work of a high-resolution quantum gas jet beam profile monitor for highly energetic sub-mm particle beams is in progress at
the Cockcroft Institute (CI), UK. This device is designed on the principle of detecting the secondary ions from the ionisation induced in the
interaction between the quantum gas jet and charged particle beams. This monitor aims to generate an intense gas jet with a diameter of less
than 100 um, which can ultimately lead to superior position resolution and high signal intensity resulting from a strongly focused quantum
gas jet. This is done by exploiting the quantum wave feature of the neutral gas atoms to generate an interference pattern with a single
maximum acting as an ultra-thin gas jet using an 'atom sieve' which is similar to the light focusing with a Fresnel zone plate. This device will
be minimally interceptive and will work analogously to a mechanical wire scanner. This contribution gives a general overview of the design,

working principle of the monitor and experimental results obtained from the electron beam profile measurements carried out at CI.
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Table 1 Background gas pressure in each pinholes diameters: (a) 500um, (b) 200um, (c) 100um pinhole along with X and Y profiles for the same

camera. chamber with the electron gun on and the and (d) 50um. The integration time for each image is electron beam at two different location for gas jet
inlet pressure for the jet set to 5 bar. 6, 9, 30 and 300 seconds respectively. separated by a distance of 200um.

Atom sieve design Conclusion

 The progress on the ongoing development of a quantum gas jet based profile
The atom sieve 1s fabricated on a monitor has been presented.
2um  thick  silicon  nitride O This device can be used as a viable profile monitor that utilises the beam
membrane grown on a silicon induced 1onization in the gas jet for high power accelerators.
wafer of diameter 150mm. The [ The work on improving the gas jet density using atom sieve and optimizing of
circular holes in the pattern are the design of the monitor in order to ease the integration into the complex
within 60pum diameter. accelerator structure is currently in progress.
The pinhole/atom  sieve 18 [ This new design of the monitor will make it useful for an even wider range of

mounted on a vacuum compatible accelerators and in other relevant research areas 1.e. microscopy, plasma physics,
xyz manipulator which provides etc.

the flexibility in the movement 1n
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However for an atom sieve, holes are

required to provide the passage for the respect to the
oas molecules. interaction point for imaging.
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