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PS aperture restrictions
• As preparation for the new multi-turn-extraction 

scheme, eliminate restrictions to the aperture
• Some of these restrictions already pose problems for 

the present beams. We will here concentrate on the 
restrictions made by the fast wire scanners (FWS):
54(restrictive). Hor.
64(restrictive). Hor.
65(restrictive). Not a wire scanner, but a beam scraper. Mounted inside wire scanner tank.

75(not restrictive). Ver.
85(not restrictive). Ver.

• At present all FWS are placed in straight sections in 
which the β is low for the plane measured (e.g. FWS 
H54 is a horizontal wire scanner in SS54 where the 
horizontal β is low). 
βH low in even sections and βV low in odd sections.



PS Horizontal aperture
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PS Horizontal aperture
Equipment restricting the aperture in the PS:

• SS16: Septum.
• SS20: Small vacuum chamber. Formerly an octupole was here. Octupole removed in 2005 

shutdown. Vacuum chamber will be changed, it makes a limitation for the new MTE.
• SS23: Septum.
• SS26: Septum.
• SS28: Septum – not restrictive.
• SS31: Septum.
• SS34: Beam current transformer offset.
• SS40: Octupole.
• SS42: Septum.
• SS50: Octupole.
• SS52: Octupole.
• SS57: Septum – not restrictive.
• SS61: Septum – not restrictive.
• SS70: Octupole.
• SS83: Precision PU.
• SS90: Octupole.
• SS94: Wide band PU.
• SS100: Octupole.



HORIZONTAL. Tank 64. Restrictive



Racetrack



Why is the horizontal FWS restrictive?

• SS54 and SS64: Horizontal FWS pipe dimension:
HOR 120 mm,  VER 146 mm  (due to racetrack 90 degrees rotation)

• SS75 and SS85: Vertical FWS pipe dimension:
HOR 146 mm,  VER 120 mm

The straight section consists of three pieces:
1. Tank (no restrictions)
2. Pipe  (restrictions for horizontal wire scanners)
3. Connecting vacuum chamber (restriction for SS54; small vacuum chamber)



Photo inside the tank of FWS64 (HOR)

120 mm



Photo inside tank FWS85

No aperture restriction

120 mm

146 mm



There are no strong losses due to wire scanners

PS Ring Survey 26.11.2004
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CT extraction. SS54,SS64 no specific problems
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LHC extraction. SS54,SS64 no specific problems
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Injection. SS54,SS64 no specific problems
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Continuous Transfer loss, around section 64 at 320 ms



Continuous Transfer loss, around section 64 at 320 ms



Conclusion
• The horizontal wire scanners in section 54 

and 64 pose restrictions in aperture.         
(120 mm x 146 mm)

• The restrictions only show-up at the gamma 
jump for CT extraction.

• The pipes of the wire scanners should be 
turned 90o or redesigned. As a preparation for 
the new multi-turn-extraction also the scraper 
in 65 should be modified.
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