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Development of a neutron resonance spin flipper with large beam acceptance

Oda, Tatsuro
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Resonance spin flipper can control the neutron spin state through the
magnetic resonance by a static and radio-frequency field. The spin flippers are the key device that
determines the precision of measurement in various experiments using spin polarized neutron beams.
To investigate the effect of spatial distribution of the static magnetic field on the variation of
Larmor precession angles, in the context of neutron spin echo spectroscopy, we developed a code to
calculate the magnetic field integration along the neutron flight path in a given static field.

By using two resonance spin flippers, a superpositioned state of neutron with an energy difference
is created and a time-modulation of neutron intensity can be observed. For the feasibility study of
the magnetic sensing application usin% the time-modulation signal, its frequency shifts were
measured in the presence of magnetic field between flippers. The experimental results show a good
agreement with the theoretical prediction.

MIE
ZE



(Resonance Spin Flipper:

RSF)
RSF
MIEZE [1] 2 RSF
[2] RSF
RSF
2 RSF
RSF
RSF
RSF
RSF RSF
RSF
RSF
1)
2
RSF
(3)
RSF 3
RSF
RSF
3 1
2 RSF 1.

RSF



2(a)
0
2(b)
1
Ag
exp[ (1/2)(Ag)?]
2(c)
2 RSF
J-PARC
(MLF)
BLO6 MIEZE
3(a)
2 RSF
(L12/ L) AF
Af Y
Af = yB/I(2n),
L1 RSF L
RSF
3(b)
(20 kHz)

700
600 4
500

g 400

s
2 300

-2 -1 0 1 2
Relative Phase [rad]
3
..... O

: (b) Y- T
sg21 0L o
8 | | L. o
§§1. o..
L0 ——
E 3 4 5 6 7 8 9 10 11 12 13

Neutron wavelength [A]

2 10
m .
S5 (©
-5 06
78
©  04F
§ 02 1 l 1 l 1 l 1
0 4 8 12 16
Neutron wavelength [A]
2. (a)
(b)
(©
(a) o
_I o] Mainehc coil _l Analyzer Detector
RSF1 RSF2 -
(b)
7 200F J0.0 3
T B ] Qo
x 19.8f 0\\0 :0.2 5
g 1961 ""0..,0 104 3
% 194 ‘"o\a 106 &
LSI'__’ 19.21 “o.___e 108 -
19.0 L I I I e~ 1.0 ’:E
0 0.2 0.4 0.6 0. &
Magnetic field (mT)
3.(a)
(b) RSF

[1] R. Gahler, R. Golub, and T. Keller, Physica B 180&181, 899-902 (1992).
[2] T. Oda, M. Hino, M. Kitaguchi, P. Geltenbort, and Y. Kawabata, Rev. Sci. Instrum. 87,

105124 (2016).

J-PARC MLF BLO6

2014507



H. Endo, T. Oda, M. Hino, T. Hosobata, 564

Current status of the neutron resonance spin echo spectrometer on BL0O6 “ VIN ROSE” at MLF, J- 2019

PARC

Physica B: Condensed Matter 91-93
DOl

10.1016/j .physb.2018.11.069

H. Hayashida, M. Hino, H. Endo, T. Oku, T. Okudaira, K. Sakai, T. Oda 1316

Experimental test of 3He neutron-spin filter in MIEZE spectrometer 2019

Journal of Physics: Conference Series 12013
DOI

10.1088/1742-6596/1316/1/012013

Tatsuro Oda, Masahiro Hino, Hitoshi Endo, Norifumi L. Yamada, Yuji Kawabata, Hideki Seto 22

Observation of 400-kHz TOF-MIEZE Signals 2018

JPS Conf. Proc. 11029
DOI

10.7566/JPSCP.22.011029

T. Oda, M. Hino, M. Kitaguchi, H. Filter, P. Geltenbort, Y. Kawabata 860
Towards a high-resolution TOF-MIEZE spectrometer with very cold neutrons 2017
Nuclear Instruments and Methods in Physics Research Section A Accelerators Spectrometers 35-41

Detectors and Associated Equipment

DOl
10.1016/j .nima.2017.03.014




12 0 7

T. Oda, M. Hino, H. Endo, F. Funama, Y. Kawabata, H. Seto

Neutron Resonance Spin-Echo Spectrometers at BLO6 VIN ROSE at J-PARC MLF

European Conference on Neutron Scattering (ECNS2019)

2019

J-PARC MLF BLO6 VIN ROSE  MIEZE

2019

2019

T. Oda, M. Hino, H. Endo, F. Funama, H. Ohshita, T. Seya, Y. Yasu, Y. Kawabata, H. Seto

Current status and perspective of the MIEZE spin echo spectrometer of BL0O6 at J-PARC MLF [poster]

J-PARC Symposium 2019

2019

T. Oda M. Hino, H. Endo, F. Funama

Current status of the MIEZE spin echo spectrometer at BLO6 at J-PARC MLF [poster]

Asia-Oceania Conference on Neutron Scattering (AOCNS2019)

2019




J-PARC MLF BLO6 MIEZE

2018

T. Oda, H. Ohshita, H. Endo, T. Seya, M. Hino

Data analysis method for MIEZE-type spin echo spectroscopy at pulsed neutron source

PNCMI (Polarised Neutrons for Condensed-Matter Investigations) International Conference

2018

T. Oda, M. Hino, H. Endo, Y. Kawabata, H. Seto

New Aspects of MIEZE Spectroscopy at Pulsed Neutron Source

International Workshop on Neutron Spin-Echo Spectroscopy

2018

T. Oda, M. Hino, H. Endo, Y. Kawabata

Simulation study on resonance spin flippers for high-resolution neutron resonance spin echo methods

International Conference on Neutron Scattering 2017, Daejeon

2017




T. Oda, M. Hino, H. Endo, Y. Kawabata

Experimental study of the high-frequency TOF-MIEZE technique at BL06 at J-PARC MLF

International Conference on Neutron Optics (NOP2017), Nara

2017

MIEZE

2018

2017

TOF-MIEZE

2017

2017

MIEZE

17

2017







