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Neutron optics

The
refle

ighest

Imaging « g incidence
beams ca
MSFC has an a \ ctroformed replicated

optics for use in x-ra

O j azing incidence neutron
imaging optics... .

y

Possible applications

Neutron microscopy and radiography

Small-Angle Neutron Scattering Analysis

U

Light element analysis and detection

The test mirror installed in the neutron beamline National Institute of
Standards and Technology’s Center for Neutron Research




A neutron imaging system contains four Ellipsoid Hyperboloid

. b o . Optical
nested ellipsoid-paraboloid nickel mirrors. |t EEEEEES St o Tt it Rt i

HPD
(mm)

FWHM
W)

Placement

Direct 1.48 0.39 --- D =640 mm (the distance between the source and the optics)
Reverse 0.38 0.13 --- D =2560 mm

All numbers are as measured at the detector.
The source spot size is smaller than 0.01 mm.
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eutron optics at MIT Reacto

Optics at the neutron beamline at the
MIT Reactor. The neutron beam follows
the dashed arrow
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Diameter (mm)




Neutron imaging

; Sample of the neutron image collected using the grazing incidence microscope.

The schematic of the GD test object. Two line periods are presented on the image. Three left periods are 1.43 mm,

that correspond to 0.715 mm wide lines. Three right periods are 1.18 mm, that
corresponds to 0.69 mm wide lines.

The microscope is capable to resolve the period of 0.290 mm




Neutron multilayer coatings

SAO DC magnetron sputtering
chamber has 22 inch diameter x 14
inch height.

SAO two circle diffractometer used for
reflectance measurements




m=2.0, R=90%, N=19 on SPFS

1.0E+00
—— Ideal thecretical prediction, microroughness = 5 A

—— Prediction based on Xray data

Reflectivity
Reflectivity

0.5 10

A Grazing angle (deg) | — e (d
razing angle (deg

Simulated data for neutron reflectivity at wavelength of
2.35 Avs. graze angle of theNiC/Ti continuously graded
film. Red is predicted response based on 1.54 A X-ray

data; Blue is ideal prediction based on interface
microroughness of 5 A.

X-ray reflectivity (red) and a model fit (green), taken
using A = 1.54 A. Layer thicknesses are: 85 A< NiC < 390
A; 71 A<Ti<141 A,
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