STABILITY REGIONS OF THE HEAD-TAIL MODES IN THE CHROMATICITY SPACE

Stability bounds in chromaticity space have been measured for three beam orbit offsets.
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All measurements are performed with single proton bunches Nppb=2.6*1011. The thresholds of the excitation correspond to an increase in the coherent component of Schottky spectrum as the chromaticities were smooth decreased.

1. Injection local orbit bump (curve 1):   
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On the injection orbit the head-tail instability is polarized in the vertical plane at positive chromaticities. Stability is limited by excitation of the quadrupole mode with longitudinal number l=2. The coherent mode with the monopole longitudinal configuration l=0 limits stability in horizontal plane when 
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. Horizontal and vertical impedances are approximately equivalent, but the stability bounds for the vertical and horizontal modes are in principle different. A possible reason could be related to the space charge tune shifts, which are different for the two planes because of dispersion. The vertical incoherent shift is two times larger than the horizontal shift. Calculated coherent tune shifts for the first two horizontal modes are found to be comparable with the incoherent space-charge tune shift that promotes Landau damping due to a synchrotron tune spread.

2. Central regular orbit (curve 2):  
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On central orbit, a single coherent vertical mode with dipole longitudinal configuration is observed at the chromaticity threshold 
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. The horizontal higher order head-tail modes are stable out of the coupling resonance.

3. Local orbit bump 3 (curve 3): 
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At the orbit bump 
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 with negative chromaticities the unstable mode l=0 can be easily stabilized by means of octupoles. 

Similar stability conditions are expected after installation of planned shielding of the Lambertson magnet bare laminations.
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