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Abstract

We have been exploring a method to fabricate very short period undulators. Here, “very short period” means periods
one order-of-magnitude shorter than the ordinary period of several cm. We are developing a plate-type magnet some
100mm long with a period length of 4mm in the longitudinal direction. We selected 4-mm period since we can generate
12-keV radiation with the first harmonic of this undulator in the 2.5-GeV electron storage ring. The very short period
undulators operate in a gap one order-of-magnitude shorter than that of ordinary undulators. Thus these undulators are
very useful when they are combined with very low emittance storage rings and linacs.

A multi-pole magnetizing method was applied to magnetizing this plate: a periodic undulator field (of 4-mm period
in this case) was generated by pulsed electro-magnets, and was transcribed into the plate. The magnetization procedure
allows the undulator field to be obtained in a very short gap between the pair of opposing plates. Here we report the
magnetization method to obtain a very short period and present the test results. The spectrum calculation of the
radiation from the measured undulator field compares well with that from an ideal magnetic field in the region of the
fundamental radiation, and the radiation from 10 to 15keV was found to be useful for synchrotron radiation experiments
in case of 2.5-GeV energy of the electron beam.
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Figure 1a. Schematic illustration of perpendicular magnetization of the magnet plate.
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Figure 1b. Formation of an undulator field in perpendicular magnetization.
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Figure 2a. Schematic illustration of longitudinal magnetization of the magnet plate.
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Figure 2b. Formation of an undulator field in longitudinal magnetization.
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Figure 3. Perpendicular magnetization employing a linear motor.
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Figure 4. Magnetic measurement of the magnet plate,
where a “virtual gap” is given by g = 2(gl + g2).
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Figure 5a. Measurement of the “virtual undulator field” =
with a period length of 4mm. é
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basis of the measured field, compared to that of the ideal
field in case of 2.5-GeV energy of the electron beam with
zero emittance and zero energy spread.
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Figure 5b. Electron orbit displacement when the electron [1] S.Yamamoto, X.Zhang, H.Kitamura, T.Shioya,

energy was 2.5GeV. T.Mochizuki, H.Sugiyama and M.Ando, J. Appl. Phys. 74,
500 (1993).
TOBDOY a2 L —&F L LU TOMRELXEEMT A [2] e.g. http://www.esrf.eu/, http://www.aps.anl.gov/ and
720, ZORSEEBEBRTAE LD OO A http://www.spring8.or.jp/

iy o oA > s 2v  [3] e.g. http://www.psi.ch/sls/,
7 Pv OSAAEE) ZRDTc, EFT /L — http://www.bnl.gov/ps/nsls2/about-NSLS-I1.asp, and

25GeV DM, Z D “f)ﬁ?‘fﬁ'\ " @%‘753 B DA A o~ http://Awww.lunduniversity.lu.se/research-and-

7 by (1 BFOBE) 1, TrYa b—FEAR innovation/max-iv-and-ess

DA TITRBAZED 7V \fi*ﬁﬁggi‘a ([F] CResismE ot [4] S.Yamamoto, K. Tsuchiya and T.Shioya, AIP Conf. Proc.
B) M HORI AT [ L& AT AR MR 879, 384 (2007).

- S i N > [5] S.Yamamoto, K.Tsuchiya, H.Sasaki, T.Aoto and T.Shioya,
RioZ e250% (K 6) o 10-15keV D=1 AIP Conf. Proc. 1234, 599 (2010).

F— ORI CTEIBIHHTEROEILE LTHHTH D, (5] s.yamamoto, J. Phys.: Conf. Ser. 425 032014 (2013),

4. FEH

SEELONTERIE, MEBRT Yol —4%
%%f%if&&ﬂﬁbmﬁm_ﬁhfwé &%
RLTWB EEZD, Dim, FEAKOBRIZITSH
2, EREIREE L RSO b, 7 oY o b— & W

-89 -





