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Surfactants — the molecular ice breaker

Reduces
interfacial
tension

. co >0
‘. | .‘b micelles ™°
. .m. lamellae ¢ =0
'ﬂ-.,\.‘. Il"‘\-.%_ "'-\-.%__‘ i“\--.\_‘. I‘“x.‘_ ""H.\_

S Y D Y D

c1+ ¢y
frena = @ > Co
Inverse -
_. -M _ o < 0 bending modulus
< N ¢ > micelles ﬁ_}

iC tail group “EYelge]slall[[oMal=r-ToNe[{e]l]¢




Surfactants — the molecular ice breaker
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The system of interest

H.C

M,
HC DZO: 2.5 vol.%
» d-hexane (C;D,): 92.4 vol.%

Dioctyl sodium sulfosuccinate (AOT)

ordered phase
\as lamellar

water

n-hexane water

Kotlarchyk et al., Phys. Rev. A 29, 2054 (1984).




How to study microemulsions

static structure-from SANS
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How to study microemulsions

Dynamic structure

X A
N

Translational diffusion Shape fluctuation

So we need a technique that can measure both on length
scale and time scale



What are NSE advantages”?

SANS Reflectometry ~ Diffraction
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The “Special” Instrument: Neutron Spin Echo
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NSE directly measures the intermediate scattering function in time domain!



The ldea of NSE: Precession of Spin

_ B
Neutron Properties A

2]
« Spin,S=1/2h c

« Gyromagnetic ratio y=g,u./h

S
Torque in a magnetic field: N=S5"B
N
Larmor Precession Frequency: W, = 7’B Larmor Precession
e elastic scattering e quasi—elastic scattering
sample B

Lm»m-mm»

Encoding neutron velocity (energy) into spin orientation!



1(Q, t) from Polarization Measurement

Quasi-Elastic scattering

Phase angle difference Q=Y

Polarization
P, ={(cos(¢p)) =

P (D]f”’f', Q,t) =p (D]be‘) | 5(@.W)cos wr law=p (D]P”f)l( 0,/)




NSE: Instrumental Setup
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Polarization & Phase
for Range of Q and Fourier Time

Polarization =
Intensity vs. Phase
vs. Fourier Time

Polarization

Intensity vs. Phase
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Physical Information

Embedded in 2D Detector
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Data Analysis

Full Cumulant Expansion

First Cumulant Expansion
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Data Analysis
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Thank You!
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