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The High-Luminosity Large Hadron Collider (HL-LHC) project aims to increase the machine luminosity by a factor of 10 as compared to the LHC's design
value. To achieve this goal, a special type of electron lens Is being developed. It uses a hollow electron beam which co-propagates with the hadron beam to
act on any halo particles without perturbing the core of the beam. The overlapping of both beams should be carefully monitored. This contribution presents the
design principle and detailed characteristics of a new supersonic gas jet-based beam profile monitor. In contrast to earlier monitors, it relies on fluorescence
light emitted by the gas molecules in the jet following interaction with the primary hadron beams. A dedicated prototype has been designed and built at the
Cockcroft Institute and is being commissioned. Details about monitor integration, achievable resolution and dynamic range will be given.

Prototype for HL-LHC
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2. Beam induced fluorescence v
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Potential gases will be nitrogen, neon g2 I . ¥
or argon. ' * Flexible in changing nozzle and skimmers for gas dynamics study.

* Increased pumping speed for LHC vacuum requirement.

Fixed nozzle tube transversely to allow better alignment and
Increase the stability of gas jet.

Update on the current monitor 10 mA electron source to further reduce the testing time.

3.5 keV, 7 1A, 8000 s integration time
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Photos of the dedicated prototype of the gas jet monitor system in build.
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In this contribution, we have discussed the recent progress of the
supersonic gas jet-based beam Induced fluorescence profile
monitor. A 100 s Integration time was demonstrated with a 30 mA
electron beam and upgraded optical system, which Is equivalent to a
millisecond integration time for the e-lens project and HL-LHC
proton beam. A dedicated prototype has been designed and iIs
currently under commissioning in the laboratory. In this setup, gas jet
Jo 4 1] 2 ; ) dynamics will be studied with different nozzles, skimmers and
LA Zon QY e m owm omw w wmw Intervening distances, to optimize gas jet density and distribution for
Updated imaging system Measurement after upgrade, shows the HL-LHC application. Gas species such as neon and argon will
more photons are detected. _ _
be tested, since they are better working gases for the NEG coated
pipe In the LHC. These studies will help us in the final design of a
monitor suitable for HL-LHC installation.
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