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Beam-Beam tune shift and long
range 1nteractions observations.
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Head-on tune shift measurements.

May 2nd and 3rd, 2010

https://lhc-commissioning.web.cern.ch/lhc-commissioning/meetings/20100504/ELaface.pdf



https://lhc-commissioning.web.cern.ch/lhc-commissioning/meetings/20100504/ELaface.pdf
https://lhc-commissioning.web.cern.ch/lhc-commissioning/meetings/20100504/ELaface.pdf

Conditions

- 2 bunches per beam, one collision per IP.

- 10! protons per bunch.

- End of fill measurements.

Beam 1 Beam 2

Bunch 1 Bunch2 Bunch 1 Bunch?2

Bucket 1 17851 1 3911

Number of
collisions
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Estimate of tune-shift

1 N
AQ — Erp—p

€n

In this fill, the emittance and charge per bunch (for B1 that acts on B2) are:

€, ~3-107% N ~0.7-10"
AQ ~ —2.8-107°
and for B2 that acts on Blare:

€, ~7-107°% N ~0.7-10"
AQ ~—1.22-10"°

for B1 one bunch see 3 encounters and the other bunch 1, so the difference in tune 1s:

2AQ ~ —2.44 -107°
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Long range measurements.

September 10th, 2010



Conditions

- 28 bunches per beam, 1n 4 trains of 150 ns.

- 1 train of 4 bunches and 3 trains of 8 bunches.

- 10! protons per bunch at injection energy.

- 4 to 20 collisions per bunch.

- Parallel separation > 3 ¢ (at nominal emittance).

- Initial crossing angle of 170 urad (~14 o).
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Beam Transversal Size
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There 1s a clear evidence of the beam-
beam effect in the LHC
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There 1s a clear evidence of the beam-
beam effect in the LHC
(ok, not a big surprise).

A quantitative analysis 1s going on: 1n
particular 1t 1s interesting to find the
correlation between the number of
parasitic encounters and the lifetime.

If we want to give numbers, it 1s of
capital importance to have the single
bunch instrumentation (for the tune,
the beam size etc.).






A consideration
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Quadrupolar component
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Normalized separation between the beams
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