
  

On the possibility to probe the beam stability 
with beam-beam and octupole at the end of the 

ATS MD with trains
X. Buffat, S. Antipov, E. Metral

 Beam stability estimates assuming the following conditions at the 
end of the ATS MD with trains :

 Significant losses are expected due to the DA experiments, usually no blowup is 
observed → Intensity 0.8E11 p/bunch, emittance 2.5 μm

 Squeezed round ATS optics, β* = 35cm , half crossing angle 170 μrad 
(/afs/cern.ch/eng/lhc/optics/runII/2017/MDroundoptics2017/opticsfile_tele1m.20_thin)

 Head-on and long-range interactions in IPs 1 and 5

 Synchronous separation in the separation plane in both IPs

 Operational chromaticity (15) and ADT gain (50 turns). A strong ADT gain is 
needed to avoid mode coupling instability of colliding beams, while the 
chromaticity can be varied.
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Stability factor
 No instability expected to the compensation of long-range and 

octupole tune spread, with such a low intensity the remaining spread 
is sufficient to stabilise the beam

→ A dedicated MD will be proposed next year to study this effect
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 The minimum of Landau damping around 1.5 σ full 
separation should be small enough to generate an instability



  

Stability factor
 No instability expected to the compensation of long-range and 

octupole tune spread, with such a low intensity the remaining spread 
is sufficient to stabilise the beam

→ A dedicated MD will be proposed next year to study this effect

 The minimum of Landau damping around 1.5 σ full 
separation should be small enough to generate an instability

 These estimations can be significantly affected by lattice 
non-linearities

→ Keep control of the tune separation



  

Proposal

 Probe the potential instability window by scanning the separation in small step from 
head-on to ~3 σ full separation in steps of ~0.5 to 0.2 σ (waiting ~5min per step)

 Luminosity measurements are important to measure precisely the separation 
between the beams

 Two scans with constant octupole current between -170 and -310 A and Q'=15

 Repeat the scans with Q'=10, 5 and 2 depending on time and instabilities 
observations

Q' = 15 Q' = 10
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