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Outline

Single chain polymer conformation
(solution and blends)

Polymer blends: interactions, conformation  & dynamics
(equilibrium and phase separation)

Introduction
soft matter & relevance of neutron scattering

Single objects: spheres, coils, rods...

Lecture 1 ςStructure & kinetics ςSANS

Lecture 2 ςInterfaces and dynamics 

Reflectivity and diffusion 

Dynamics in soft matter, QENS, BS, Spin-echo

Forster et al (2011)



ÅInterdiffusion , e.g., welding

Miscible systems

Immiscible systems

ÅCopolymers, e.g., di -blocks

ÅReduce interfacial tension 
­

ÅEntangle with homopolymers
­

smaller dispersed phase

increase strength

Reflectometry: study of interfaces



Reflectometry

CRISP (ISIS)





Significance of the interfacial width

Theoretical width

Infinite molecular weight limit

E Helfand & AM Sapse

J Chem Phys 62 (1975) 1327

Finite molecular weight limit
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M Stamm & DW Schubert

Ann Rev Mater Sci

25 (1995) 325

Ý Measure interfacial width to find c

wt =
2a

(6c)0.5

where a (statistical segment length) 



Basics of Reflectivity

q < qcrit

q = qcrit

q > qcrit

only reflection

critical angle

reflection and refraction
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The Reflectivity Profile



Information 

Content
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Simplest Case

Complex Case
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What about  lateral 

information?

Off-specular !



Evaluating Reflectivity Data
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Real world
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Snellôs Law

Fresnelôs law

Single layers and bilayers



Normalised Distance
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Interfacial Width - Definition
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Momentum Transfer, Q (¡
-1
)
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Effect of Interdiffusion on 

Reflectivity Profiles



Momentum Transfer, Q (¡
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Q range on Observation Window



Momentum Transfer, Q (¡
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Horizontal Distance (mm)
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Roughness causes off-specular scattering

and increased resolution term.

Surface profile of i-PP

at RT

Momentum Transfer, Q (¡-1)
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of d(i-PP) at 180 C

Calculated reflectivity 

of i-PP assumimg small

surface roughness

Effect of Crystallinity

on reflectivity

Brewster angle micrograph

of surface of i-PP
(bar 20mm)



Thermally Excited Capillary Waves

Mean field theory assumes that
the interface is flat.

At equilibrium capillary waves
are thermally excited.

According to the equipartition theorem each 
mode increases the surface energy by 0.5 kT. The actual surface is roughened by a superposition

of all possible capillary wave modes.


