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Abstract

The synchrotron radiation spectrum generated by a periodic liner undulator contains higher harmonics of integral multiple
of the fundamental harmonic in the spectrum. These higher harmonics are usually an obstacle to user’s experiments.
Therefore, one has to use many optical elements such as monochromator, band-pass filter, and mirror to eliminate
unwanted higher harmonics. However, such kind of beamline setup may cause a reduction of photon beam intensity. In
order to solve these difficulties, the quasi periodic undulator (QPU) was invented in which higher harmonics appear at
irrational positions instead of rational positions in the spectrum. A combination of a QPU and a single monochromator
can provide highly monochromatic photon beam for end-users. Until today, QPU used in all over the world are designed
to reduce the peak magnetic field strength at certain positions representing the quasi-periodicity which introduces a small
phase advance of photon wave at every QP position in an undulator. In this study, we design a new type QPU by increasing
the magnetic field strength at every QP position to introduce a lager phase advance of the photon wave. In this paper, we
introduce a new QPU model, and compare capability of new type QPU and conventional QPU.
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Table 1: Parameters of Undulator
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Figure 1: Magnetic field distribution of new QPU. TEEVIE >0
N2 F R [mm] 23.99
e BTV T [%] 10.0
E
N 04
= Ay MVERIZIEE = — K SPECTRA10.001% F
:Ef 02 A V7=, Figure 4, Figure 5, Figure 6 [ZZ L DT
Z Calb—FEHDANYT NS ERT,
E,, .
E 12E+13
-0.6

LOE+13
0 0.5 1 15 2

Beam axis y(m) soE+12

6.0E+12

Figure 2: Magnetic field distribution of existing QPU.
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Figure 3: Magnetic field distribution of PU.
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Figure 6: Radiation spectrum of PU.
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Figure 7: Comparison of theoretical value and radiation
spectrum of new QPU.
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Figure 8: Comparison spectra of three different type of
undulator.
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Table 3: Gap of Three Different Type of Undulator
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Figure 9: Comparison spectra of three different type of
undulator (E;5; = 30 eV).
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