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Coupled-bunch instabilities will occur with long-range wakefields. And it’s an effective way to adjust the
chromaticity to suppress transverse coupled-bunch instabilities. There are some theoretical studies showing
that strong space charge can weaken the suppression effect of chromaticity. In this paper, transverse coupled-
bunch instabilities with space charge are simulated and analysed using PyORBIT and PyHEADTAIL. Results
reveal that under strong space charge, the oscillation modes depend solely on the longitudinal position, which
weakens the effect of chromaticity, with higher-order modes (l is large) becoming dominant. When space
charge is extremely strong, only the l = 0 mode remains observable.
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