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Beam Screen for
D3 and D4 magnets
as per LHCVSSJ_0021; 
Thickness: 0.6 mm

Else: Drift tubes diameter 80 mm

Courtesy: M. Ady
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D4 magnet

Fluorescence Test D4

13.06.2019 G. Schneider BE-BI
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D4 to Fluorescence Test: about 60 m

Fluorescence test sees

reflected synchrotron light 

from D4 magnet

Courtesy: M. Ady
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D4 magnet

BGC location

13.06.2019 G. Schneider BE-BI
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D3 synchrotron light not 

toughing BGC, only 

multiscattered and 

backscattered photons

D3 to future BGC:

About 4 m

Courtesy: M. Ady



Summary Synchrotron Radiation

13.06.2019 G. Schneider BE-BI
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D3 dipole basically no contribution, only 

backscattered light

D4 dipole (60m upstream) scatters light downstream-

important for fluorescence test, much reduced at the 

level of the BGC

NEG coating is still quite shiny

Simulation not sensitive to roughness

Gasket with diameter restriction doesn’t help much

Sawtooth would be beneficial



Vacuum Considerations

13.06.2019 G. Schneider BE-BI
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V2 Layout

V3 Layout

Tests performed

Requirements for control system

Status of vacuum installation

Open issues
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Test bench at Cockcroft

Courtesy: E. Page, H. Zhang
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Cockcroft V2 modification for pump and pressure tests

Chamber blackened with 
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DN 160/100 adpt.
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TMP
700l/s

CERN V3 Installation

DN100 DN100

Note: No diagnostic 
chamber and pump

Note: Pumps are suggestions



Pumping Test Performed on Nozzle chamber

13.06.2019 G. Schneider BE-BI
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 Issue: TMP on Nozzle chamber overheats.
Tests made with TMP rotation speeds and alternative primary pumps 

EBARA 250 and ACP28 during visit VSC E. Page and J. Finelle to 

Cockcroft

Results: Pressure in Nozzle chamber with primary 

backed TMP Pfeiffer 700, Nozzle 30 microns and 5 bar
• P Nozzle chamber=4.0E-3 mbar

• Photon number: 7400 to 7600 for all combinations of primary pumps to TMP

• Temperature at 820 Hz (100%) and 1.3 A of TMP: up to 46°C

• Temperature when reducing TMP speed to 546 Hz and 0.8 A: up to 40°C – no 

significant pressure increase or photon reduction compared to 820 Hz

Results: Only primary pumps on Nozzle chamber
• P Nozzle chamber=1.5E-1 mbar

• No gas jet



Conclusion on Nozzle chamber pumping tests:

13.06.2019 G. Schneider BE-BI
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Turbo Molecular Pump on Nozzle chamber needed

Reduction of rotation speed seems a solution to avoid 

overheating the pump without loosing significant 

performance loss.

Alternatives:
• water cooling

• lower gas load (20 mm nozzle?)

• multiple pumps

• investigation in high pressure TMP



Requirements for Vacuum Controls

13.06.2019 G. Schneider BE-BI
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Fool-proof safe system for LHC operation

Allow for progressive installation in phases – important 

for valves

Vacuum controls system to be fully tested before LHC 

tunnel installation (on HEL test stand?)



Status of the Vacuum Installation

13.06.2019 G. Schneider BE-BI
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Cables for BGC about to be pulled – both for the 

vacuum system and for the BGC part

Vacuum valves about to be purchased

All vacuum installation parts on the beam vacuum 

including supports about to be ordered

 Installation agreement of the modified BGC is ongoing, 

CERN internal presentation on 21 June

Not on order: Pumps, gauges, other vacuum chambers, 

skimmers


