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Abstract

The J-PARC linac had conducted two-step beam power upgrade for last two years.

The energy was extended to

400 MeV in year 2013 by introducing annular-ring coupled structure (ACS) linac after the existing linac. The second
step is beam intensity upgrade. The front-end, an ion source and an RFQ, is replaced to new one which is applicable to
peak current of 50 mA. In the 1st beam commissioning after the front-end upgrade of the J-PARC linac, we successfully
demonstrated the 50 mA beam acceleration. This success is an important milestone to realize an operation with the design
beam power. In this paper, we discuss the progress of beam commissioning after the front-end upgrade.
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Figure 1: Outline of the J-PARC linac. The top-left figure
shows the outline of MEBT.
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Figure 2: (Top) Measurement result of a Q-scan at 50 mA
by Q3 and WSM#2 shown in top-left of Fig. 1. (Bottom)
Comparison of measured horizontal ellipses (left) and ver-
tical one (right) at the RFQ exit with the RFQ simulation
by LINACSrfqSIM (green). We obtain the ellipses at peak
current of 30 mA (blue) and 50 mA (red).

Table 1: Summary of Transverse Beam Profile at the
MEBT1 Entrance. Here, the €, , Show the Normalized
RMS Emittance.

Simulation Measurement
50 mA 30mA 5S50mA
fo -1.49 -1.32 -1.27
Qy 1.54 0.59 0.99
[ (mm/mrad) 0.300 0.180 0.208
By (mm/mrad) 0.212 0.088 0.132
€, (m-mm-mrad) 0.264 0.277 0.281
€y (m-mm-mrad) 0.264 0.256 0.321
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Figure 3: Comparison of reconstructed RMS beam en-
velopes by IMPACT with measured RMS beam size by 3
WSMs.
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Figure 4: Outline of SDTL16 to ACS05. We place 4 WSMs
and 1 BSM for the transverse and longitudinal beam pro-
file measurements. For the shaping of ACS injection beam,
we change the focusing force of 2 bunchers and last 4
quadrupole magnets in MEBT2.
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Table 2: Measured Longitudinal Beam Parameters at the
MEBT?2 Entrance by Buncher 1 Amplitude Scan

Measurement
30mA 50 mA

Oy 0.138 -0.622
Bz (deg/keV) 0.0182 0.0183
€z (m-deg'keV)  149.9 224.0
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Figure 6: Summary of measured transverse emittance in
each matching section, the emittances of 30 mA (blue) and
50 mA (red) are measured after the front-end replacement.
The emittance of 25 mA before the replacement is also
plotted for a comparison.
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Figure 8: (Top) Measured beam loss signal in the ACS sec-
tion with different 7" ratio of 0.7 (blue), 1.0 (green) and 1.3
(red). (Bottom) The beam loss signal normalized by the
signal of T=1.0. The colored lines are measurement and
dashed lines are calculated ratio from Fig. 7.
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