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They keep your atomic nuclei stable.

They can see magnetism:

Same magnitude as structural scattering
Simple magnetic interaction: dipolar,sensitive to B easy to model

They scatter from the atomic nucleus, not the electron cloud, clean

structure, weak scattering  easy to model

They see Hydrogen, Li and other light elements really well

They probe the whole sample (and the substrate and the sample holder)
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They keep your atomic nuclei stable.

They can see magnetism.

They scatter from the atomic nucleus, not the electron cloud.
They can see Hydrogen, Deuterium and Li really, rea lly well.

They probe the whole sample, including structures d eep
Inside the sample (and the substrate and the sample holder).
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T'hrough the lm‘i\”]u-w ass

Reciprocal space |[cait]

Reciprocal space (also called k-space) provides a way to visualize the results of the Fourier transform of a
spatial function. It is similar in role to the frequency domain arising from the Fourier transform of a time
dependent function; reciprocal space is a space over which the Fourier transform of a spatial function is
represented at spatial frequencies or wavevectors of plane waves of the Fourier transform. The domain of the
spatial function itself is often referred to as real space. In physical applications, such as crystallography, both real
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d, distance probed, nm Wavelengths of Probe, of the order of
largish compared to 0.1 - 2 nm. Of the order of atomic
spacing. FIXED

- fixed, d large:: 4%

must be smalll™
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Nano-structures elastic scattering q = ki—k;
+ scattering angles are small

Two possible scattering geometries to capture small angles:
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Two possible scattering geometries to capture small angles:
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Two possible scattering geometries to capture small angles:
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The colors of a soap film

assuming sunlight with normal angle of incidence
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Reflectivity
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Cvda o1 T

- 8 two independent equations, no spin flip scattering (i.e.
no spin-mixing terms), introduce effective magnetic scattering length (slide 38).

e 8 two coupled equations for the two spin states
containing spin mixing, spin flip scattering

* Measure four reflectivity components (spin in, spin out): (++), (+-), (-+), (--)
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y and x components of magnetisation are
separated out into non-spin flip and spin flip
components.

Non-spin flip: Nuclear and magnetic !

scattering gepE s, # Y'E 01
Spin flip: Magnetic scattering only 0.01
eebE # E =

) 6 $ N4) $4N '§ 0.001
E 1E-4
! f g~7 $8 1E5
1E-6

$ / c
can NOT measure out of plane 1E-7

magnetisation!
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Wave vector transfer Q [A]
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Helmholtz propagation equation
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