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Abstract

In a high power proton accelerator such as the 3-GeV rapid cycle synchrotron (RCS), small ratio of the beam loss such
as beam halo can cause serious radiation dose. The suppression of the transverse beam halo is a key issue to provide high
intensity beam for routine user operation at the RCS. The RCS adopts the charge exchange multi-turn injection for the
phase space painting. If the transverse twiss parameter of the injection beam is not matched to the RCS optics, it will
generates beam halo during the multi-turn injection. In order to suppress such beam halo, twiss parameters and dispersion
matching are performed at the RCS injection point. In the beam matching process, we use the rms envelope equation
solver with space charge effect to predict high intensity beam behavior. And the quadruple magnets at the Linac-RCS
beam transport line (L3BT) are used as knobs of twiss parameter matching. The beam profile measurement is done with
wire scanner monitors at the downstream of the L3BT as well as multi-wire profile monitors at the RCS injection section.

In this presentation, we introduce the transverse twiss parameter matching scheme at the RCS injection points.
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Figure 1: Schematic layout of the L3BT downstream.
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Figure 2: Dispersion function around the L3BT down-
stream. Red dots are measurement results, blue line is a
calculation result.
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Figure 3: (a) Fitting results of the transverse envelope
equation before twiss parameter matching. (b) Beam
envelopes around the injection point of the RCS after
twiss parameter matching.
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Figure 4: Schematic view of the vertical paint bump
magnet and its vacuum chamber at the L3BT.
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Figure 5: Transverse beam envelope around the RCS
injection point. And BLM signals at the VPBM1-2.
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Figure 6: Plots of the BLM signals at the RCS collimator
over the first 3 ms in the low energy region. Above
figure is BLM signals before twiss matching (case 1),
below one is after twiss matching (case 2).
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Table 1: Twiss Parameters at the Injection Point of the RCS

B x [m] ax By[m] ay
Target 10226 -1.252 8995  -1.822
Case 1 11872 -1.820  8.634  0.1937
Case 2 8963  -1201 1501  -1.729
Case 3 1118 -1.126 1346  -0.7146
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