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Abstract

The J-PARC 3-50BT line is the beam transport line from 3-GeV rapid-cycling synchrotron (RCS) to 50-GeV main
ring (MR). The RCS is the high-intensity proton accelerator, where designed beam power is 1 MW, and has the
complex source of space charge effect, etc. Therefore, the uncontrolled emittance growth and beam halo increase
nonlinearly with the increasing the beam power. Additionally, the physical aperture of MR with 81 = mm mrad is
smaller than that of RCS with 486 = mm mrad. Therefore, the 3-50BT line has the collimators in order to scrape the tail
or the halo of the extracted beam from the RCS. The designed collimator aperture is 54 = mm mrad. It is required to
measure and optimize the optics parameter in the collimator area for taking full advantage of the beam collimation. This
paper will introduce the method of optics measurement and report the result of the measurement and optimization based

on the simulation.
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Figure 1: Schematic view of J-PARC 3-50 beam transport line from PB magnet to front of 1st injection septum magnet.
Yellow and green components are bending and quadrupole magnets, respectively.
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Figure 2: Designed optics parameters in 3-50 BT. Top and bottom plots are beta functions (B) and dispersion functions
(n) for bem line or longitudinal direction s[m], respectively. Blue and red lines are horizontal and vertical plane,
respectively. Light green region is the collimator area of 3-50BT.
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Figure 3: The result of dispersion function measurement.
Top and bottom is horizontal and vertical plane,
respectively. Lines and dots are setting optics by QMs
and the measured dispersion function of the monitors,
respectively.
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Figure 4: Response of beam position x [mm] at BPM1 for
kick angle [mrad] of ESEP3 (left), BO1 (center) and PB
(right) magnets. Dots and Lines are the measured beam
posmons and linear fitted lines, respectively.
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Figure 5: The results of “3 steering fitting method” for s
(top) and ¢s (bottom). Left, center and right plots in top
one are Sy, B, and f, respectively. Left and right plots in
bottom one are ¢12 and ¢vs, respectively.
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Figure 6: Designed (lines) and measured (dots) beta
function at 3-50BT. Blue and red are horizontal and
vertical plane, respectively.

Table 1: Calculated and estimated the parameters

INT A —H E7 VR BH I
B [ml 2251 22.01
5 [m] 21.52 22.14
B [m] 25.35 24.37
b 0.060 0.063
b 0.046 0.053
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Figure 7: Calculated (lines) and measured (dots) optics parameters at 3-50BT after the dispersion function correction.
Top and bottom plots are beta (8) and dispersion functions (), respectively. Blue and red are horizontal (x) and vertical
(y) planes, respectively. Measured beta functions (dots) for vertical plane (red) have uncertainty.
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