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Very Cold Neutrons

1GeV proton beam, 4-msec pulse width and 5-Hz pulsing
frequency

The energy of 2.2K neutrons is 190 µeV, the wavelength is
20.8A, speed is 190m/s

Will serve applications in studies of large structures and slow
motions.



(Modulated Intensity Small Angle Neutron Scattering)

 A Hybrid Instrument-MISANS 
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MISANS

Instrument details at a VCN
source-MISANS
Has high energy resolution (sub-
nev) : measures relaxation times in
(~500)  nanoseconds at small
angles10-1 to 10-4 Å-1.

Exploring the static and dynamic phase space

Unique Features:
•Unique capability to measure 
structure and slow dynamical
 processes in condensed matter 
systems measuring directly
 S(q,t). 
• Has polarized beam at 
sample -easier to measure 
magnetic & hydrogen containing 
samples.
• Capitalizing on H/D contrast 
unique to neutron scattering.



M. Bleuel et al., Physica B, 371, 2 (2006) 297-301 "First tests
of a MIEZE (modulated intensity by Zero effort)-type
instrument on a pulsed neutron source"



Vesicles and large colloidal
particles,emulsions droplets and foams

add
emulsifier



Focculation & Ostwald ripening
Attractive Van der waals forces between droplets become
larger than repulsive (electrostatic or steric).

Big droplets eat smaller one. The pressure in small droplets is
larger than large ones. So oil droplets coalesce to big ones where
stress is lower.

Finally film rupture and droplet fusion takes place-phase separation



Applications of coalescence phenomena

1. Major problem in Petroleum Industry-dehydration of
crudes (water in oil emulsions).

2. Food industry-stability must remain over many
months.

3. Cosmetic Industry-creams and emulsion must remain
stable

4. In biology-adhesion and budding of cells.

5. Drug delivery -vesicles or liposomes must remain

stable as they circulate in the bloodstream



Droplet Size evolution at Various times



Colloidosomes

D.A. Weitz

Build new materials

-particle stabilized
emulsions

, Science 2002.

More robust to
coalescence



The sizes of cells & their component parts



Polymer networks in cell biology

Networks of filamentous polymers are a common feature of cells  and biological tissues.

Biological polymers, especially those derived from the cytoskeleton, attractive  materials
by which to test theories of polymer physics

Neurofilament and fibrin protofibril networks

 

Example of cytoskeletal filaments



NFs are intermediate filaments formed from α-helical subunits



neurofilaments in
a sciatic nerve

axon

neurofilaments with
extended NF-H and

NF-M sidearms

Scale bar: 100 nm

Fuchs and Cleveland, Science 279: 514 (1998)

Neurofilaments are the main cytoskeletal 
component in the axon



2.0µm

Neurofilaments Microtubules

MTs  + NFs



Dynamic Shear moduli of crosslinked bulk biopolymer networks



Dynamic cytoskeleton  that undergoes gel-sol
transitions as cells move

Erich Sackmann
Encapsulated networks



Fluid vesicles and Viscous Membranes in shear flow
-Noguchi & Gompper, 2004



Virus

Viruses as tools for exploring basic cellular processes-Studies of these
viruses are what first demonstrated the synthesis of DNA from RNA
templates.
Viruses as tools for genetic engineering-viruses to introduce DNA into cells.
Attempts to treat human diseases through genetic engineering have also
made use of viruses.



Steps associated with viral
reproduction

1. Attachment, sometimes called absorption: The virus attaches to receptors on the host cell
wall.

2. Penetration
3. Replication
4. Assembly
5. Release



Goal-To better understand the interactions between the
positively charged lipid DNA complexes and the cell wall &
the various organelles within the cell.

To optimize the delivery of foreign DNA into the nucleus
 of cells in gene therapy

Gene therapy is a method of correcting genetic defects
via transfection, replacing the missing or defective genes 
with a healthy, foreign piece of DNA into the nucleus.

There are two general methods of transfection: 
physical and carrier.





 Small-Angle Diffraction from the vortex
lattice in superconducting YNi2B2C

Cubitt, R., Levett, S., Bud'ko, S.L., Anderson, 
N.E., and Canfield, P.C. (2003) Phys. Rev. Lett 90

Extremely low q is needed
~10-4A


