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Neutron interaction with matter
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N : Number density

A : Wavelength
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o, : Total scattering cross section

b, : Scattering length
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Fabrication of absorption grating with fine pitch (G2)
E——

Gd evaporation method Neutron transmission image
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. . « e W. Yashiro et al., APEX, 7 (2014) 032501.
Gd based metallic glass imprinting . vashiro et al.. J3aP, 55 (2016) 048003
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プレゼンター
プレゼンテーションのノート
As the first step of development,
we started fabricating G2 absorption grating.
High performance absorption grating is essential for neutron Talbot-Lau interferometer.

In collaboration with Tohoku university,
we employs Gd based metalic glass imprinting method.
In this method,
firstly a silicon mold is prepared with ICP etching.
And then, melted metallic glass is imprinted on the mold.
Extra glass is etcehed by ion beam milling process like this SEM image.

Observed neutron transmission was very good.in the range from 3 A to 10 A.
And estimated thickness of Gd was 12 um and aperture ratio was 0.48 to 0.52.





For neutron Talbot-Lau interferometer, 
high performance G2 (absorption grating)

金属ガラス製格子の性能評価
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KUANS

(Kyoto University Accelerator-driven compact Neutron Sou;ce)

e 35MeVBEFSAF VY +Be A—H Uk s

e Pulsed beam
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BTFDOT 741420 X0 bFR&F

GO Gl G2 =

dy, d,, d,: Grating pitches
y do R;: Distance GO-G1

d1 d2 _
| Z X Z,,: Distance G1-G2
z A: Wavelength

p: Talbot order

R1 z12
< >< >

e Talbot condition:
Put G2 on the self-image position.

d12 p= 1 (G1:Absorption grating)
Zq19 = pOjM 1/2 (G1: /2 phase grating)
1/8 (G1: i phase grating)

e Lau condition:
Superpose self-images from each line source of GO constructively.

do _ R

dy 2z

 Magnification due to spherical wave propagation
d2 - dlM

R, + 2z
M= 12
R4
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(Kyoto University Accelerator-driven compact Neutron Source)
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Damping factor of visibility 1N = exp[—oe®(x, y){1 —y(x,y; —pd)}]

{6 |.’C | }
( ) y)
‘ b: Scattering length, p: Atomic density,

Autocorrelation function v(x,y; Ax) = exp

Ce°: Standard deviation of phase &: Correlation length, H: Hurst parameter

O(x,y) = Ps(x,y) + Pr(x, y)

\

Phase shift Phase shift
due to due to
averaged structure microstructures

Neutron beam




Phase imaging with TOF method
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