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lonizationprofile monitors(IPM) usinga supersoni@asjet astargetarean attractivetool for the characterizatiof low energybeamsIn this schemea primary
beamcrosse® 45-degredilted thin gascurtainandthis interactioncausesonizationof gasmoleculean thejet. An electrostatiextractionsystemss usedto collect

the generatedonsin orderto determinethe 2D transversarofile of the primary beam The mostcommonlyusedgasedor the jet are Helium andNitrogen The
sighalfrom the gasjet is alwayssuperimposedwith the signalresultingfrom residualgasesan the interactionchamberCST simulationsindicatethat the gasjet
velocity Is a key factorfor the separatiorof thejet andresidualgassignals To obtaina goodsignalseparationpnecanincreasdhevelocity of the gasjet. This can
beaccomplishedby generatinga gasjet aftermixing heaviergasesnto lighter gasesThis contributiongivesa generaloverviewof the monitordesign,discussesget
formation and resultsfrom simulations It also presentsexperimentalresults obtainedwith Helium, Nitrogen as well as a mixture of them using different
percentageandtheimpacton measuremeirresolution.

System Outline Profile Measurements

1. Gas-jet tormation A The gas species taken under  Avixed gaswasinjectedat 2 bar pressureand 1D profile measuremertias
A A supersoniogasjet is generated considerationwere nitrogen and beencarriedout for 4500seconds
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' " Wi 3500 Sec iIndicating change in profile over

the electronbeamis detectedto filamentcurrentof 2.60A. w.rt background peak intensity
_ obtained from the Gaussian

producea 2D transverserofile of fitted data. (Left image) for
nitrogen gas curtain at different

thebeam' Injection pressures and (Right

Image) for 2 bar injection

2. Prototype Schematics pressure of mixed gas.
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Figure 2. Transverse profile of an electron beam : ’ N S 040 Loso  Signal peak to background peak
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Figure 1. Schematic of a prototype gas curtain
based beam profile monitor using beam induced
lonization. The turbo-pumps are connected to three
nXDS15i scroll pumps.
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Lo Obtained from the Gaussian
fitted data. (Left image) for
-8 nitrogen gas curtain at different
Injection pressures and (Right
¥ Image) for 2 bar injection
pressure of mixed gas.
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A Differential pumpingtechniqueis m |
used with the operatingpressure R 3 s e e 7 T " axigromipents Conror
of eachchamber ;
A A gas separatoris placedin the i
skimmer chamber, dividing the o <[ | Figure 8. Relative FWHM of
volumebetweerthe skimmers ' ” ° sonal vt background FIVE
The extractionsystemconsistsof fitted data. (Left image) for
repeller plate, concentric rings Figure 3. Transverse profile of an electron beam
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almost similar profile for 2 bar and higher injection Time (Seconds)
pressures.

CST Simulations

In this contribution, the progresson the developmentof a supersonicgas
| curtainbasedprofile monitor hasbeenpresentedit hasbeendemonstratethat
o tione of susereont this device can be usedas a viable profile monitor that utilises the beam
He-+ jet trajectory under the Inducedionization in the gascurtain The use of nitrogen, helium and their
Influence of electrostatic : : : :
field. mixture asworking gaseswvas demonstrateédnd it was observedhat mixture
may offer a better signal to noise ratio for similar injection pressure For a
giveninjectionsystemtheresolutionobtainedfor 2 barof injection pressureof
mixed gasis similar to resolutionobtainedfor 4 bar of injection pressureof
nitrogengas The time variation of signalfor mixed gascurtainis becauseof
changingcompositionof mixture This devicewould be highly desirablefor

noninvasivebeamprofiling for low energetidoeams
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A CST PIC solver simulations were performed for the similar voltages
applied on extraction system as were applied for experimental
measurements

A For samevelocity, the higherma s gaSspeciesusedfor gascurtainwill | | .
have more separationas comparedto lighter massand for same gas Thiswork is supporteddy the HL-LHC projectfundedby STFCandCERN

specieshigherthevelocity of jet: morewill be signalseparation andthe STFCCockcroftcoregrantNo. ST/G0082481.
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