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Abstract

The new method of x-y coupling generation with AC or pulsed skew quadrupole is proposed. With this method, no
difference resonance is requested; therefore the horizontal and vertical tunes should not be the same value. The AC skew
quadrupole is driven by the difference frequency of horizontal and vertical betatron frequency to convert the horizontal
position frequency to the vertical kick frequency and vice versa, therefore the coupling with this method is on resonance
and can be driven to full coupling strength. In this report, the principle, simulation result, and possible applications are

descried.
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Table 1 : Sample Ring and Magnet Parameters

Parameter Symbol Value
Energy Eo 6 GeV
Revolution period To 4.79 ps
Revolution frequency fo 208.8kHz
Betatron damping time 7 8.3 ms
Betatron tunes vl vy 0.15/0.35
Betatron frequency fi/ fy 31kHz / 73kHz
Beta functions B! Py 5m/5m
Betatron tune spread owl oy | 5X10%/5X10*
Landau damping time 2ms / 2ms
Chromaticity & & 2/2
AC-SQ Magnet Parameters ( coil winding : half-turn)
Drive frequency fy - fx 42 kHz
Strength Ko 0.01
Energy exchange period Te 1.2ms
Length L 1m
Bore radius b 30 mm
Field gradient (peak) B' 0.2T/m
Drive current (peak) I 143 A
Inductance L ~3.5uH
Drive voltage (peak) V 132V
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Figure 1 : Motion of a particle, kicked horizontally att = 0.
AC-SQ is continuously excited with Ko = 0.01. The energy
is transferred between horizontal and vertical with the
period Tc. Tune spread and chromaticity are set to zero and
radiation excitation is turned-off, to see the motion clearly
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Figure 2 : Emittance evolution after AC-SQ is turned on
with Ko = 0.01 at t = 0. Horizontal and vertical emittances
are oscillating with the period Tc. Tune spread and
chromaticity are set to zero.
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Figure 3 : Full coupling by AC-SQ, which is turned on at t
= 0 with Ko = 0.01. Tune spread is o, =5 X 10* and
chromaticity is 2 for horizontal and vertical.
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Figure 4 : Full coupling by AC-SQ with is gradually turned
on with time constant 20ms at t = 0. Oscillation is
suppressed with gradual turning on.
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Figure 5: Emittance after AC—SQ is turned off at t=0 with
the same parameters as in Fig. 3.
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Figure 6 : Example of stripline kicker for pulsed operation
of AC-SQ for cancelation of CW AC-SQ just at the
neighborhood of injected bucket. Beam passes through the
center of the figure.
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Figure 6 : Horizontal emittance (&x) and vertical emittance
(ey) exchange by pulsed operation of AC-SQ. AC-SQ is
turned on with Ky values (Ko = 0.02, 0.01, 0.005) att=0
and turned-off at t = T¢/ 2 corresponding to each Kq values.
Tune spread is o, =5 X 10* and chromaticity is 2 for
horizontal and vertical.
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