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Starting point: coherent elastic cross section
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SANS measures inhomogeneities of scattering length density
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SANS measures mesoscopic information, independent of microscopic structure

nnnnnn

2838 gas0 ooco 89
real 8339888 83838388388

(R
gggonogg g QO SDO QOIBU: OO0 88
ogooucooogoggogognc . =
DDDDDDDDDDDDDDDDDDD aoe
Space gDOHVO00AI0VVGCO0RD me
aononensponooacacns dnae X,
5

GRGOLCOCACOGOG0C000

Fourier J.L transtormation

e | H@ l MJW

space '

Fourier “' backtransformation

B ’ |
real : ‘
space ’ l -

Physics with Neutrons II, SS 2016, Lecture 3, 2.5.2016



L ———

[ Feremna: SANS on Helical Magnets ~ MLZ

Heinz Maier-Leibnitz Zentrum

B(T)

Archetypal Helimagnet MnSi
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Vortex lattice: Long range magnetic
diffraction grating for neutrons

(i) Sample (ii) 6., (i) SANS
— — Oy
neutrons f_..
H

Vortex lattice: Bragg peaks also around
nuclear positions?
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Split up the integral over D572
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Form Factor
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Neutron Reflectometry & GISANS
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Basic geometry & layout MIRA @ MLZ

@ NL8-N
@ Monochromator
@ Sample table

@ Detector MIRA -1
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Specular reflectivity in Born approximation ©6=6°
Effects of surface rouahness
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Reflectivity of a single, infinite layer
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Specular reflectivity in Born approximation ©6=6°
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Multilayer systems
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Diffuse reflectivity in Born approximation ©x6°
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Born approximation: Intensity would diverge for Q->0
E> Multiple scattering occurs!

Regime of total reflection: Dynamical
scattering theory
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Single, smooth layer using QM
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Applications: Reflectometry & GISANS
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Neutron guides & supermirrors
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GISANS @ REFSANS

Spatial correlation in dewetted polymer thin
films
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