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Abstract

We are developing a beam injection tuning method for matching the emittance of the beam with the acceptance of the
cyclotron Four-dimensional emittance data is necessary to accurately perform the beam transport calculation for
controlling the emittance shape in the low energy beam transport line including solenoid magnets. We have developed a
method to obtain 4-dimensional emittance data by combining horizontal and vertical measuring devices of the slit - harp
device which is used for the 2-dimensional emittance evaluation. The results of a test experiment and data analysis showed
that 4-dimensional emittance data can be obtained by the method.
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Figure 1: Schematic layout of low energy beam transport
line and slit-harp device.
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Figure 2: Results of the x-y-x " measurement. (a)y = -9 mm
(b) y=-6 mm (c)y =-3 mm (d)y = 0 mm (e)y = 3 mm (f)y
=6 mm (g)y =9 mm.
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Figure 3: Beam intensity distributions in 2-D planes from
4-D data.
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