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Neutron spin echo (NSE) is one of the spec-
trometers with the highest energy resolu-
tion for measurement of quasi-elastic scat-
tering [1]. In neutron resonance spin echo
(NRSE), the two separated neutron reso-
nance spin flippers (RSFs) replace a homo-
geneous static magnetic field for spin pre-
cession in the conventional NSE [2]. The
fourier time of the NRSE spectrometer is
proportional to the frequency of the os-
cillating magnetic field in the RSFs. RSFs
with high frequency magnetic field are re-
quired for high resolution NRSE spectrom-
eter. RSF with pure aluminum had been
developed in order to reduce the scatter-
ing from the surfaces [3]. The MIEZE signal
with the effective frequency of 1MHz was
observed by using the RSFs in cold neutron
beam line MINE1 in JRR-3M in JAEA [4].
The wavelength of the neutrons was 0.81
nm and the bandwidth was 10%. The vis-
ibility of the echo signal according to the
phase of the RSFs was 0.4.
For practical uses of the MIEZE spectrom-
eter, the RSFs has been upgraded (fig. 1).
The static field coil had gaps between the
pure aluminum wires due to the way of
fabrication. The wires were cut out from the
pure aluminum plate bonded on the cool-
ing base. Leak of magnetic flux from the
gaps made the depolarization of neutrons.
The decrease of the visibility of MIEZE sig-
nals was observed when neutrons passed
through the gaps. The new static field coil
has wider wires with the width of 20 mm
to make more flat surface of the magnetic
field. The frequency of 300 kHz of oscillat-
ing field can be satisfied resonance condi-
tion with the static field made by the cur-
rent of 120A. Cooling base has been opti-
mized to maximize water flow. The tem-
perature is kept lower than 30 degree. The
RF power supply, which is made by Meisho

Kiko co. and Noda RF Technology co., can
provide a maximum of 500W to the RF
coils. We have also made LCR resonance
circuits for the coils, which selects capac-
itance to enable us to find the resonance
condition of the electric circuit in the fre-
quency range of the frequency from 55
kHz to 300 kHz. We have develop MIEZE
spectrometer with the effective frequency
which can be change from 110 kHz to 600
kHz by using these RSFs. Remote control
system with temperature sensors for RSFs
have enabled us to perform stable oper-
ation of measurements. Some sample en-
vironments is also preparing now. We are
continuing on developing RSF with much
higher frequency for NRSE spectrometer
with high resolution at J-Parc.
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Fig. 1. Resonance spin flipper (left) and MIEZE sig-
nal with effective frequency of 400 kHz using the
RSFs (right). Bottom shows MIEZE setup at MINE1.
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