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Neutron spin echo (NSE) spectrometer is
one of the techniques with the highest
energy resolution for quasi-elastic scatter-
ing[1]. In the case of spin echo the beam
divergence makes the deviation of the rel-
ative phase between up- and down-spin
components, which is equivalent to spin
precession, because the relative phase is
proportional to the neutron flight length.
The deviation of the phase can be cor-
rected by using three magnetic fields with
the strength which is proportional to the
square of the radius. In the conventional
NSE with the spin quantization axis along
to the beam direction, such magnetic fields
are made with Fresnel coils [2]. In neutron
resonance spin echo (NRSE) spectrometer
[3], however, the spin quantization axis is
generally transverse to the beam. Magnetic
fields for adiabatic transition of the quanti-
zation axis for the correction with Fresnel
coils make the vertical asymmetric distri-
bution of the field integral. That makes the
contrast of spin echo signal disappear.
We consider the devices which make the
transition of spin quantization axis only
at the resonance spin flippers (RSFs). The
quantization axis of the incident neutrons
changes from longitudinal direction into
vertical direction just before a RSF. After
the flip of the spin, the quantization axis
changes to longitudinal direction. We call
the devices which provides the transition
field as ”coupling coils”. By using a set of
coupling coils provides parabola distribu-
tion of field integral, which is the same rep-
resentation as the correction field only for
the vertical divergence. Numerical simula-
tion of the phase distribution for the beam
divergence was performed for the system
including coupling coils. We demonstrated
that the phase through the system can be
uniform for the wide beam divergence. Test

experiments are in progress at cold neutron
beam line MINE1 and MINE2.
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Fig. 1. Top: Concept of coupling coils. Bottom: Sim-
ulation of the phase distribution for beam diver-
gence. The phase is uniform for wide beam diver-
gence at a proper set of current for the coupling
coils.
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