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Abstract

Neutron guide tubes are used to transport neutrons efficiently. However, it requires very precise alignment, which is
costly and vulnerable to shocks from earthquakes and other incident. It also is very sensitive to the surface condition such
as cracks or dusts. We are developing a new type of neutron mirror that takes advantage of the orbit-bending of neutrons

in a gradient magnetic field.
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Figure 1: Layout of JRR3.
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Figure 2: Conventional guide tube with loss and
background.
R—1
= ) |
———\/’\/—‘o'\_’_'
D\DD Thin guide tube I

Figure 3: New concept of guide tube for modern neutron
facilities.
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Figure 4: Multipole field.
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Figure 5: Schematic image of reflected neutron by
magnetic repulsive wall. Field gradient produces repulsive
force to spin parallel neutrons. Anti-parallel neutron is
stopped in magnets or substrate.
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Figure 6: 2-D magnetic field calculation. Left two flux
plots are the one with starting angle of 0" and that of 45",
Right two plots are the two components Bx (horizontal
component) and By (normal component) just 0.lmm
above the magnet assembly surface.
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Figure 8: Contour map of normal components of magnetic
field.
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Figure 9: Rubber map of normal components of magnetic
field.
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Figure 10: Demonstration of neutron reflection by
magnetic gradient mirror. Dots are experimental results.
Gray lines are simulations. Calculated values are offset.
Due to imperfections in the setup and large uncertainties
in the magnet placement and strength, only trends should
be focused on rather than absolute values.

FEH

FHLWXAT OFFIT—2HEFTHD, YD
FurZATI7—1L BL16 TT ARSI, Roeara Rt
WEEAUGEL , fRATZ LB L L9 <5720, BWEE
DT aNIAT AT R T, ZEE ST RO R
PTELTEY, EEZHED WD, — 7, &7
FERPMFTARE DR LR CThs,

SE X

[1] H. M. Shimizu et al., Nucl. Instrum. Meth. A 430, 423 (1999).
[2] M. Yamada et al., PTEP 2015, 043G01 (2015).

424 -



