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Abstract

In high intensity proton synchrotrons, linear and nonlinear betatron resonances cause beam loss. When the betatron
tune spreads over a resonance line, the oscillation amplitude will get larger, causing a large beam loss. Our study aims for
a direct measurement of the betatron tune spread by using a quadrupole kicker and a 4-electrode monitor. The
monochromatic rf signal is inputted to the kicker and we induce an oscillation by kicking the beam. The amplitude of the
quadrupole oscillation will depend on the number of particles having a certain tune. In the beam test at J-PARC MR, the
dipole kicker was used as a quadrupole kicker by exciting the two facing electrodes in-phase. We measured the response
to the kick at several frequencies. We observed that the amplitude depends on the kicker frequency and the number of
particles per bunch. This indicates that the quadrupole oscillation can be induced by a kicker and the possibility of
measuring the number of a particular tune particle from the response. This paper describes the result of the beam test and
our prospect.
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Table 1: Beam Parameter

Horizontal tune 22.40
Vertical tune 20.75
J [ ] e 185743.5Hz

Table 2: Kicker Setting Parameter

Maximum power ~ 3kWx2

frequency 222854 Hz, 215854 Hz,
208854 Hz, 201854 Hz,
194854 Hz, 247615 Hz

Kicker angle 102prad / m/ turn

Table 3: Beam Intensity

Thinning ratio ~ The number of protons per bunch

16/32 0.99(0.01)x10"3
22/32 1.28(0.01)x10'3
28/32 1.39 (£0.02)x10'3
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Figure 3: Schematic view of kicker setup.
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Figure 4: Frequency spectrum of the turn by turn
quadrupole moment (29715turn).
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Figure 5: The intensity of quadrupole resonance.
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Figure 6: The intensity of quadrupole resonance.

3.0

Blue (circle) 22/32
55| Gre en(triangle) | 28/32
Red(square) 16/32

average q peak
= ™
w o

=
o

|
oASJ +

0.0 L L L L L L
20.52  20.54 20.56 20.58 20.60 20.62 20.64 20.66 20.68
tune

Figure 7: The intensity of quadrupole resonance. The
horizontal axis is kicker RF tune.
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