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The main mission of our laboratory is to develop in-
sertion device technology for SPring-8, the 8-GeV syn-
chrotron radiation (SR) facility of third generation source.
Before now, we have completed 25 devices, generating syn-
chrotron radiation with the highest brilliance, which pro-
motes new sciences utilizing coherence property of the ra-
diation. In addition, we are developing an FEL in the soft
X-ray region based on the combination of high gradient
LINAC and mini-gap undulator of in-vacuum type.

1. Development of short period undulators

(1) Field measurement by the pulsed-wire method

The pulsed-wire method is a scheme which enables the
field measurement of an insertion device at a very narrow
gap. A current pulse passing through a thin wire inserted
between the magnet gap creates a deflection on it. Then
the deflection causes a displacement corresponding to the
field-integral value of the device, which is detected by the
instrument located at the exit of the undulator. The prin-
ciple of the pulsed-wire method has been investigated to
find items to be improved concerning both the softwares
and harwares of the system.

(2) In-vacuum revolver mini-gap undulator

The in-vacuum revolver mini-gap undulator has four
magnet arrays with different periodic lengths, 10 mm,
15mm, 20mm, and 24 mm. Although the whole device
was almost completed in the last year, we made repeata-
bility tests for rotations of magnet arrays and fatigue tests
for transition plates this year. According to the research
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collaboration, this undulator will be installed in the stor-
age ring at the Pohang Accelerator Laboratory in South
Korea.

2. Development of exotic undulators

(1) Twin helical undulators with fast switching of po-
larization helicity

Twin helical undulators have been installed in a 5m
straight section of SPring-8 BL25SU to provide helicity
switched circularly polarized radiation in soft X-ray. He-
licity of circular polarization is switched by means of elec-
tron beam orbit bumps. The helicity switching by a 1 Hz
trapezoidal pattern is already operational during the user
time and used for MCD measurements. As a next step,
we increase the switching frequency up to 10 Hz, which en-
ables to use lock-in techniques and improve the accuracy
of user measurements.

(2) Novel undulator with controllable polarization

A novel insertion device consisted of permanent mag-
nets and electromagnets for the BL17SU/RIKEN beamline
at SPring-8 has been developed. This device will be oper-
ated in 3 modes to provided various states of polarization.
Field measurements and corrections have been made to im-
prove the performance of the device. After finishing it, the
feedforward table of the steering coil to correct the COD
variation has been made with the flipping coil system. The
field-integral variation has been corrected within 50 G.cm,
however, this value is larger than the criterion in SPring-
8 beam operation. Therefore, more accurate corrections
with steering coils should be made with the electron and
X-ray beam position monitors under operation of SPring-
8.

3. Development of coherent synchrotron sources

(1) Mini-gap undulator for FEL

The in-vacuum undulator for the X-ray FEL project
has been constructed and its performances have been inves-
tigated. In order to measure the magnetic field at the gap
of 3mm, a new Hall-probe module has been constructed
with the thickness of 1 mm. After the initial field measure-
ment with it, the magnetic field has been found to have
systematic errors mainly caused by the 4-unit structure of
the device and the distortion of the aluminum beam hold-
ing the magnet arrays. After improvement of them, the
normal field correction has been made. At present, the
phase error has been reduced to less than 3 degree.
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