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Elastic Scattering / Structure

Inelastic Scattering / Dynamics
Direct / Backscattering / Neutron Spin Echo SANS/SAXS

Inelastic Light Scattering Fluorescence / FRET / Polarization
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Small to Big
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Small to Big
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Perticaroli et al. JACS 2017.
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Lyotropic Liquid Crystal Phases

Solvent dispersed liquid crystals [T (777ygAe
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Phase behavior in mammalian
model membrane mimics

CHOLESTEROL
1.0

TYPE|
MIXTURE

TYPEI
MIXTURE

BOTHI &I

0.0
00 0.2 04 06 08 1.0
LOW-MELTING HIGH-MELTING
LIPID LIPID

I

bquid disordered () liquid ordered | 1y)

Phase diagrams and lipid domains in multicomponent lipid bilayer mixtures

Gerald W, Feigenson®  Biochimica et Biophysica Acta 1788 (2009) 47-52
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Macromolecular structure - SANS
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neutron T structure
contrast factor
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Neutron
guide

Small angle neutron scattering — SANS
— Observe the angle at which neutrons are scattered from the sample.

— Scattered intensity is related to the structure and composition of the sample.

— 100’s nm to A spatial resolution
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Neutron Scattering - Contrast

0c
75(Q) = NpV,2 (4p)* P(Q) S(Q) + By _ 2. b;
neutron P V
contrast
Neutron Scattering Length Density
X-rays neutrons il
@ - g e, b
: » Neutron scattering length, b, is an
$ “HD) atomic property that varies by
12 ‘ .
- ® S element and isotope.
] ] 14N ——— . ..
» Neutrons are especially sensitive to
[ @ 15 — .
the isotopes of hydrogen.
& & 325 = 4.5 L. .
® o o | ;5 * LlIpids are hydrogen rich
§'x 107 cm 2.0 x 102 cm — Good internal contrast
total cross caherent scattering length . . .
section (scattering fac%or) . — Auvailable in deuterium

Castellanos et al. Comp. Struct. Bio. (2016)
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Neutrons Scattering
and Contrast Matching

g_g(Q) = Npr2 (AS)z P(Q) S(Q) + Binc

neutron T structure

# of scattering contrast factor
particles form incoherent
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volume of one no Q-dependence

scattering particle
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Neutrons Scattering - Contrast

S_S(Q) = N,V,2 (Ad)? P(Q) S(Q) + By,

# of scattering contrast factor Lo
factor background,
volume of one no Q-dependence Ld
o scattering particle
7]
e ———— =- Lo  Co-existing Lo/Ld

Scattering-length density (10'° cm ™)

University of

CINCINNATI

neutron T structure
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Nickels et al. JAC
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SANS — Structure of Raft-like Features
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@ L, Nanodomains (20°C)
- - - Model PDF 3.2 nm bilayer thickness
- - - Model PDF 6.8 nm radius disc
- - - Model PDF 60 nm diam. vesicle
—— 3 Component Fit




Neutrons Scattering - Contrast

g_g(Q) = Npr2 (AS)* P(Q) S(Q) + By
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Summary

Methods to mvestlgally 2 S
coexisting lyotropiC ~ «*% ﬁ’
phases basedon | . &
scattering contrast. ﬂ
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Lead to new design £ - > 5 'h}""- '-,,
principles to drlve .f ' .‘»{ -I /
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Nanoscale structure and dynamics

Small.structures and fast motions
have big effects.
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