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The stability of next—?eneration hadron beams that have high Earticle
density in phase space may be affected seriously by collective instabilities induced by the Coulomb
self-field potential. In this work, we paid particular attention to the coherent betatron resonances
whose detailed understanding is vital in designing a high-intensity hadron synchrotrons. A novel
experimental approach developed at Hiroshima University was applied to explore the parameter
dependence of the space-charge-driven resonances. We corroborated the two-dimensional coherent
resonance conjecture introduced in the preceding theoretical study and proposed a new type of beam
stability diagram useful to find the optimum operating condition of a general circular machine. It

was confirmed that our diagram can explain actual experimental observations obtained in several
existing synchrotrons.
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