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Development of two new X-ray undulators with tilt mechanism at the PF-AR
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Photon Factory, Institute of Materials Structure Science, KEK
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Table 1. Parameters of U#NW2 and U#NW12.

U#NW2 U#NW12
Period length 40mm
Number of periods 90 95
K 0.12~3.0
B, 0.32 ~ 8.12kG
Minimum gap 10mm
Maximum gap 50mm
Magnet structure Pure

Magnet material ~ NdFeB (TiN coating)
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Figure 1 Relation between the magnetic field strength and the magnet

gap in U#NW2.
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Figure 2 Spectra of the synchrotron radiation from U#NW?2. The curves
with the number, n, denote loci of the peaks of the individual
harmonics. The spectrum in the case of K=1.5 is also shown.
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Figure 3 Inside structure of the in-vacuum undulator, U#NW2.
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Figure 4 Calculated spectra (the fundamental harmonic: Fig.4a and the
third harmonic: Fig.4b) of the radiation of U#NW2 in the
tapered mode are compared with that in the ordinary mode.
In the tapered mode, the undulator field increases from 0.45T
to 0.49T at the exit of the undulator, whereas the field at the

entrance is kept constant to 0.45T.
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Figure 5 Calculated spectra (the fundamental harmonic: Fig.5a and the
third harmonic: Fig.5b) of the radiation of U#NW?2 in the
tapered mode are compared with that in the ordinary mode.
In the tapered mode, the undulator field decreases from 0.49T
to 0.45T at the exit of the undulator, whereas the field at the
entrance is kept constant to 0.49T.
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Figure 6 Electron orbits in the horizontal (Fig.6a) and the vertical
(Fig.6b) directions in U#NW2 at several gaps at PF-AR's
operation energy of 6.5 GeV, which are calculated based on
the precise measurements of the undulator field.
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Figure 7 Electron orbit in U#NW?2 at a gap of 20mm when we take the
tapered configuration of the magnet arrays. The amounts of
the taper are given as a difference of the gaps between at the
entrance and at the exit of the undulator.
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Figure 8 Calculated spectra in the tapered mode are compared to that

in the ordinary mode. The calculation is made on the basis of

the measured magnetic field shown in Fig. 7.
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Figure 9 Plan view of the north half of the PF-AR.
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