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J-PARC 3-GeV Rapid Cycling Synchrotron (RCS)

Circumference 348.333 m

- Extraction
Superperiodicity 3 3-NBT

Injection beam dump
Harmonic number 2 (2 bunches) beam dump/f N \ \ (8 kW)
" . (4 kW) (¢ e\ g
Injection Multi-turn, S O MLF
charge-exchange ¥ Secondary collimators
- - s 3-GeV

Injection energy 400 MeV Primary collimator § —f

¥ ||Injection section 7 rotons
Injection period 0.5 ms (307 turns) 4 Charge-exchange foil .
Injection peak 50 mA (Injection point) ‘ to MR
current | e | ,, 2 3'50BT

Extraction energy 3 GeV
Repetition rate 25 Hz

Particles per pulse ~ 8.33 x 103
400-MeV H-

Beam power 1MW
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Beam operation to MLF
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Beam operation to MR
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Transverse injection painting
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Painting area dependence of beam width
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Effects of the 2v,_(—2v¥=0 resonance
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Effects of the 2v,—2v =0 resonance (1)
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Effects of the 2v,—2v =0 resonance (2)
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J, x10° (n mm mrad)

Result of beam profile measurement
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Space charge detuning
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Correlated painting vs. anti-correlated painting
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Emittance growth after injection
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Mechanism of emittance growth
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Operational parameters tested for emittance mitigation
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Separation of beam particles from v, ,=6

Tune footprint @ 4.67 ms
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Result of emittance measurement
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Beam instability
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Practical solution to beam instability
V E—LFRREMENBENSGMERFETODIOAITALT—ZEARICKELES:
EHELAYBRRDTF1—20T = UFVER = E—LEREIL
JAITAVTA—INE—2 INBEE I/ N —

-k
Ll

20 FFASLIATTAITA—

o oo
N B O

3 INAR—S T

Chromaticity
(=1}

Sextupole field pattern (a.u.)
=
:
i

-0.2
041 pophiz S GEEER)
-10 up 0.6 " :
-0.8 | |
-12 - -1 C | | =
0 5 10 15 20 0 3 10 15 20
\Time (ms) Time (ms)

v ABHBEEREL TR T4 T —FINENZTHEL
> DEEEE TRET HISVIVRIEREER

v B TRIBHEIEEILS LT, ERFDI0 msLIETOI/OI T4 T4—
FFaoIILoOI T4 T4—D117{EFEEIZE THEM
> DEMEEETRET HE—LRTEHZNH

v 5L 0o0REFES5N\AR—SEEERT H=HIZ.
MEDOATHMIC/ABEMAEROUE



Experimental result
with a bipolar excitation of sextupole field
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Results of
extraction beam emittance & profile measurements
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RCS parameter dependence of MR beam loss
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