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Abstract

After completing injector linac upgrades, the J-PARC 3GeV RCS started a IMW beam test in October 2014, and
successfully achieved a IMW beam acceleration in January 2015. Since then, a large fraction of our effort has been
focused on reducing and managing beam losses. This paper presents recent progresses of IMW beam tuning with

particular emphasis on our approaches to beam loss issues.
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Figure 1: Layout of the J-PARC 3GeV RCS.
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Figure 2: BLM signals in the high dispersion area
measured over the whole 20 ms with various beam
intensities of up to IMW before (upper) and after (lower)
the RF power supply upgrade.
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Figure 3: BLM signals at the collimator measured for the
first 4 ms with various beam intensities of up to IMW.
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Figure 4: Six sets of tune variations from injection to
extraction used for the beam instability measurement.
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Figure 5: Time dependence of the turn-by-turn
horizontal beam position measured for the IMW beam
with six sets of tune variations (1)—(6) given in Fig. 4;
(green) the natural chromaticity is fully corrected to zero
at injection with dc sextupole fields, (blue) only a
quarter of the natural chromaticity is corrected similarly,
and (red) no chromaticity correction is applied.
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Figure 6: BLM signals at the collimator measured for
the first 2 ms with a beam intensity of 850 kW.
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Figure 7: 2D plot of transverse phase space coordinates
calculated at the end of injection with 150w-mm-mrad
correlated painting; (a) without edge focus, (b) with
edge focus, and (c) with the addition of QDTs to (b).
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Figure 8: Tune diagram near the present operating point
(6.45, 6.38), where the tune footprint was calculated at
the end of injection with 150m-mm-mrad correlated
painting assuming a beam intensity of 850 kW.
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Figure 9: 2D plot of the turn-by-turn betatron actions for
a beam halo particle.
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Figure 10: 2D plot of the beam emittances calculated at
the end of injection with 200w-mm-mrad correlated and
anti-correlated painting using a beam intensity of IMW.
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Figure 11: BLM signals at the collimator measured for
the first 6 ms with a beam intensity of IMW.
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B — A 1E 200 kW IZHIFR S LTV 523, RCS @
E—2aaIvyig=r %, IMW REHH I ToE
FOERR O FZHLIZ M- THEFIEICER LTV 5,
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