Design of a Beam Gas Curtain monitor

Marton ADY
TE-VSC Seminar 12/04/2019



Existing beam position monitors

Scintillating screen (ESRF) Electrode (CERN) Wire scanner (CERN) *



ldea: Beam induced fluorescence
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Stage 1: LHC interface only

Model: Johanna Glutting, Tom Dc5>dington



Instrument can be completely isolated from LHC
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Image: Stefano Mazzoni Gated intensifier p @ 4,757 MeV/u
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Compressible flow Free molecular flow



@ Hi-pressure nozzle

@ Between skimmers 1-2

Gauge: Penning

@ Between skimmers 2-3

Gauge: Piezoelectric (?)

@ Interaction chamber

@ Dump area

Gauge: 2xPenning + Pirani
Gauge: 2xPenning + Pirani
Gauge: 2xPenning + Pirani
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High-pressure injection from divergent-convergent nozzle

P, > P, Shocik Triple Point

High-Pressure
Reservoir
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High-pressure simulations
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Image: Przemyslaw Srakulski



Skimmer 1
Viscous/molecular
boundary




Texture Scaling
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Skimmer 1 & 2
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Structure 3
* |nteraction chamber

* Jonization chamber
* Pumping
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Distance between skimmers

Free parameters, low pressure part

Skimmer shape

Number of skimmers

21



Skimmer variants

normal skimmer 3
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Pumbp tilting
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Images: Hzélo Zhang




Images: Johanna Glutting



LHC integration

Gas exhaust system and diagnostics =

o - 3 O : -

Gas jet generator,
consisting of gas bottlé,
® high-pressure nozzle,
molecular flow skimmers Optical acquisition system, separated
I and vacuum pumps from beam vacuum by a viewport
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=
BGC space restrictions

Survey zone
Must be free for alignment of
other LHC equipment
Can be accessed if this is
guaranteed

Transport zone
- Must be free at all times
- Alarge distance to that
zone is desirable

Inner beam pipe
= BGC position

Outer beam pipe
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Compressed gas inlet
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Reflectivity at neon wavelength 584nm
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Finding a suitable dry pump
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LHC
integration Contributing from TE-VSC:

Integration & Operations

Mechanical Giuseppe Bregliozzi
SEREINES Julien Finelle

Stablllty Eric Page

Operation

Cabling & Controls
Gregory Pigny
Pablo Prieto

Simulations
Roberto Kersevan
Marton Ady
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Part 3: Improved setup
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Movable gauge

Skimmer 3
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Creating a beam with an electron gun

* Energy: 100 eV to 10 keV
* Current: 200uA to 10mA

* Spotsize: 1.5mm to 20 mm

Slide: Hao Zhang



Residual gas calibration
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Nitrogen gas et test
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Version 1
prototype

Cockroft
institute

Done

Version 2
prototype

Cockroft
istitute

Ongoing

Project status

LHC :
Integration Version 3

Stage 1
(interaction
chamber)

Version 3

controls,
cabling,
interlocks

surface testing

LHC

LS2 After LS2? Yets 2021 2022?
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