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Abstract

In order to generate a low energy photon beam in a high energy storage ring with an insertion device, it is necessary
to increase the undulator’s deflection parameter, K. If this is the case, a high heat load on beamline elements is a serious
problem because the on-axis radiation power increases drastically as increasing K parameter for a linear undulator. To
overcome this problem, a Figure-8, a Pera, a Knot undulator were proposed. However, these undulators cannot change
polarizations. On the other hand, APPLE undulator is capable for generating variable polarization. A novel Knot-
APPLE undulator was proposed. It is capable for reducing on-axis high heat load and generating every polarization
state. But we have some difficulties for displacing radiation power peak from higher harmonics off-axis due to
differences in gap dependence between horizontal field and vertical one especially in vertical linear mode for a present
magnet structure. In this paper, we looked for most appropriate magnet size and structure to obtain ideal magnetic field
in every polarization state. In the presentation, we show radiation spectra and corresponding power density distributions
expected from another possible magnet structure for Knot-APPLE undulator.
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Figure 1: (a) Ideal magnetic field distribution of Knot
undulator, (b) spatial distribution of corresponding power
density.
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Figure 2 : RADIA model of magnet structure for a Knot-
APPLE undulator.
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Figure 3: (a) Field distribution, (b) power density of
Knot-APPLE undulator in the horizontal linear mode.
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Figure 4: RADIA model of magnet structure for a Knot-
APPLE undulator in the circular polarization mode.
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Figure 5: (a) Field distribution, (b) power density in the
circular polarization mode.

Figure 6: RADIA model of magnet structure in the
vertical linear mode.
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Figure 7: (a) Field distribution, (b) power density in the
vertical linear mode.
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Figure 8: Comparison of photon flux densities.
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Figure 9: Photon flux density spectrum in the horizontal
linear mode.
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Figure 10: Photon flux density spectrum in the circular
mode.
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Figure 11: Photon flux density spectrum in the vertical
linear mode.
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Figure 12: RADIA model of another possible magnet
structure for Knot-APPLE undulator
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Figure 13: (a) Field distribution, (b) power density in the
horizontal linear mode.
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Figure 14: (a) Field distribution, (b) power density in the
circular mode.
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Figure 15 : (a) Field distribution, (b) power density in the
vertical linear mode.
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