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Timeline

Theory of Casimir Effect
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Approach

Theory of Critical Casimir Effect

Experimental observation
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COLLOID: first run

COLLOID: second run

Advanced Colloid Experiment
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Critical Casimir Effect

T['Cl  Phase Diagram
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C. HERTLEIN et Al, Nature 451, 136-137 (2008)
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Analyzed Sample

A Solvent Phase Diagram «Water
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D. BONN et Al, Phys. Rev. Lett. 103, 156101 (2009)
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Interaction Potential

V (r) :Vel % +VCasimir
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Interaction Potential

V (r) :Vel % +VCasimir
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Fractals
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Fractal Aggregates

M(R,) < Ry’

DLCA g RLCA

Diffusion Limited Cluster Aggregation Reaction Limited Cluster Aggregation
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Scattering Techniques

Low Angle Light Scattering Near Field Scattering
Dynamic Light Scattering In-Line Holography
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COLLOID

October-November 2011

Holographic
reconstruction
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Laser: 935 nm (IR)
Sample: Water, 3-methyl
Pyridine, NaCl, SiO, Spheres
0.2 um in radius.

Objective: 20x, NA 0.25
CCD: 1024x1024, 6.6 um

Static Form
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Advanced Colloid Experiment
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Advanced Colloid Experiment

Ground Based Measurements
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Near Field Scattering: Confocal Microscopy
Statics and Dynamics

In-Line Holography

Milan, 10/15/2013 Andrea Manca 10



Summary and Perspectives

COLLOID:

* Evidence of T-dependent interaction
* Information on the Internal Structure
* Analysis of COLLOID 2

ACE:

* On Ground: characterization of single particles and
aggregates

* On ISS: study of the aggregation processes and of the
aggregate structure in perfect DLA conditions
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Static Form Factor

Amplitude S(q)
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Dynamic Light Scattering

dp(q,t)
dt
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Dynamic Light Scattering Results

(E()E(t+7))=Ae ™" +B

0.2
01

OSSR b (q)=D+a(q)D.

0.2
01¢f

01t ; 15 2.0
.02t

02¢F
0.1F

01k ; 15 2.0
L02 ¢

Deff (Q) :1+ 1 3df

1—
D 27" 3d, +2(aR,)*

M. Y. LIN et Al, Phys Rev A 41, 2005 (1990)
M. LATTUADA et Al, Langmuir 20, 5630 (2004)

Milan, 10/15/2013 Andrea Manca 15



Dynamic Light Scattering Results
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Structure of the Aggregates
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