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Abstract

A newly developing three-dimensional spiral injection scheme for the beam insertion into a compact (medical MRI
size) ring is introduced. The new scheme provides a smooth injection utilizing a radial solenoidal fringe field of a storage
magnet. To store a beam inside of a fiducial magnetic field, which is very precisely controlled weak focusing field, a
vertical kicker will control beam motion. In this paper, we will discuss about a basic concept of the vertical kicker system,
and how to optimize the kicker performance to increase higher injection efficiency. We also briefly introduce a
commissioning status of newly fabricated kicker pulse power supply at our test bench.
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Figure 1: Outline of 3-D spiral injection scheme.
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Figure 2: Left: Kicked trajectory projected on x-z plane
(blue). Right: Vertical momentum p,(t) as a function of
time. p,(t) is reduced by appropriate kick (blue).
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Figure 3: Kicker coil and field distribution.
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Figure 4: Left: Vertical position of a reference trajectory as
a function of time (black), half sine kicker pulse shape is
also shown for comparison (red). Right: Pitch angle vs.
vertical position of a reference trajectory.
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Figure 5: Beam motion during and after the vertical kick.
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Figure 6: Frequency and magnitude of betatron motion.
Different colors correspond to time shift due to bunch
separation.
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Table 1: Comparison of Original E34 Experiment and This
Test Experiment

Parameter E34 This experiment
Main field 3T 82.5 Gauss
Beam momentum 300MeV/c 300 keV/c
Cyclotron period 7.4 nsec 5.0 nsec
Storage orbit 0.66m 0.24m

diameter

Kick duration time 130 ~ 150nsec < 50nsec
Current/coil 300 ~400A 20A

Coil inductance 1.5uH Few uH

(expected)
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Figure 7: Kicker coil alnd field distribution.
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Figure 8: CT signals from the kicker coils.
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