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Solvent Induced Orientation and Ordering
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Chemically Heterogeneous Surfaces

Protein Preservation in 
Ionic Liquid‐Polymer Gels
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Entropy Driven Transitions
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Enthalpy Driven Transitions

The ionic  liquid, [BMIM]+PF6‐, selectively coordinates with PEO 
domains in F127, a PEO‐PPO‐PEO symmetric triblock copolymer. 

Thermodynamics – Enhanced Ordering by light, heat, and ionic liquids
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100 nm

Annealed Miscut Sapphire Single Crystal

Saw-tooth Pattern
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PS-b-PEO (20k-6.5k)

d-spacing: 24.4 nm
Feature size: 9.5 nm
1.21 Terabit/inch2

PS-b-PEO (19k-6.4k)

d-spacing: 30.2 nm
Feature size: 13 nm
0.74 Terabit/inch2

d-spacing: 18.1 nm
Feature size: 7.8 nm
2.42 Terabit/inch2

d-spacing: 6.9 nm
Feature size: 3 nm
10.5 Terabit/inch2

PS-b-PEO (16k-5k) PS-b-PEO (5k-2k)

100 nm 100 nm 100 nm 100 nm

Topographic Surfaces

Long‐range Order Confined Geometries

• Chain Configuration 
• Chain Dynamics
• Nanorods
• Gels

Homopolymers

Polymer Mixtures 
Block Copolymers

• Novel Morphologies
• hierarchical Nanostructures

Ionic liquid

Freely-floating PS films will relax when heated to the temperature 
above bulk Tg, with a thickness increasing and a concomitant lateral 
contraction. Relaxed film showed similar Tg values as bulk.

Wrinkling by compressing with blades Cascade of wrinkles at the edge

Capillary Wrinkling

• Studied the behavior of incom‐
pressible, rectangular floating 
thin  films, tens of nanometer in 
thickness, by compressing with 
blades along two opposite edges.

• Far from their free edges the
membranes buckled along the 
force direction, developing a 
periodic pattern of wrinkles. The 
buck wavelength of the wrinkles,       

, agrees with the 
prediction of                            .   

• A smooth cascade of wrinkles 
forms at edge because of the 
liquid‐membrane surface force.  

• Capillary wrinkling of floating 
sheets by droplets: A simple 
method to study mechanical 
behavior of ultrathin polymer 
films.  
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1/4
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Wrinkling, Relaxation and Glass Transition of Floating Polymer Thin Films

Nanoparticles at Interfaces
Assembly 
Dynamics 
Interfacial Chemistry 
Cross‐linked Sheets 
Devices 
Biological Nanoparticles 

100nm

CdSe nanorods are closely packed 
and are oriented normal to surface.

‘Self‐corralling’ nanorods

50 nm

Thiol‐modified Ferritin: 11.2 nm ± 0.7 nm  
C‐C distance: 48.4 ± 4.6 nm
Half‐band Width:  0.17

100 nm

Gold dots: 21.9±1.8 nm
C‐C distance: 47.8 ± 6.0 nm
Half‐band Width:  0.48 

Patterning and Anchoring of bio‐nanoparticles

Nanoparticles have been placed between 
electrodes to form single‐electron transistors 

for memory or logic applications. 

Coulomb blockade
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1:1 P3HT:PCBM in 2wt % Dichlorobenzene
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