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Abstract

In the fast extraction operation at the J-PARC main ring, various kinds of betatron resonances cause the beam loss. We
will increase the number of locations where correction sextupole magnetic field can be applied to cope with third-order
nonstructure resonances 3v, = 64,v, + 2v, = 64 driven by sextupole magnetic fields, apply the new beam optics to
supress eighth-order structure resonance 8y, = 171 driven by the space charge, pursue the three-fold symmetry of the
ring to supress nonstructure resonances driven by the space charge, and optimize the octupole magnetic fields and apply

the new beam optics to supress fourth-order structure resonance 2v,, — 2v, = 0 driven by the space charge.
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K FE RS 7 Id g sk (J-PARC) O FE Y ¥ 27" (MR) &
Za2a—btY /- AFoYERCHITTCREEL — 2%
3GeV 205 30 GeV ICE T L Titfa S 2/ F> > 2
ObhrYTHb, MR TIEE — L5REHRD /20, EHig
DR LA omEME b e L2 B 72 DR PO RO
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Figure 1: Tune spread and major resonances [2].
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Figure 2: Beam losses in FX 800 kW operation measured

by proportional beam loss monitors. Horizontal axis de-

notes attributed address in the ring and the vertical denotes

the time from the beam injection.
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Figure 3: Poincaré map in the vertical action-angle coordi-
nate with the present (left) and new (right) beam optics [2].
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Figure 4: The regions of actions influenced by 3v, = 64
(blue) and v, + 21, = 64 (red) when correction sextupole
fields are not applied.
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Figure 5: The regions of actions influenced by 3v, = 64
(blue) and v, +2v,, = 64 (red) when the resonance driving
term of on-momentum particle was compensated.
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Figure 6: Phase advances in the arc sections before and
after the optics correction [7].
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Figure 7: The regions of actions influenced by space-
charge-driven nonstructure resonances up to sixth order.
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Figure 8: The regions of actions influenced by the reso-
nance 2v, — 2v, = 0 without (red) and with (blue) oc-
tupoles. The circles donote the centers of the resonance
islands (Jzr, Jyr).
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Figure 9: Turn-by-turn horizontal and vertical beam posi-
tions and their Fourier amplitudes (horizontal results are
shown as blue lines and vertical as red lines) before (top
three panels) and after (bottom three panels) applying skew
quadrupole magnetic fields.
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