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Experiment setup

L1 &L2 are lenses; M1-M4 are mirrors; B1-B4 show the four beams (that form the standing wave); D is a 
diachronic mirror; and F&A are  the filter and attenuator

With several coherent laser beams, we can make different kinds of interference patterns. The particles in 
the solution will be trapped in the intensity maxima of the interference patterns, and form colloidal lattices. 
With the “helper” beam, we can arrange the randomly trapped spheres around to make designer lattices.

Two-dimensional optically assisted assembly

Hexagonal lattice Square lattice Designer letters

The procedure of making a perfect square lattice The procedure of making a center defect

Diffraction pattern of the square lattice

Driving question: How to manipulate microsize and nanosize objects like cells?

Macroscale tweezers  ( ~ cm ) Micro or nanoscale tweezers: 
optical tweezers

Particle size from 
10 nm to 10 μm

nm scale

Focused laser beam

How do optical tweezers work and what can they do?

(http://en.wikipedia.org/wiki/Optical_tweezers)

Incident photons

Photons are scattered 
by the particle

Particle movement
after scattering

When a microsphere is displaced from the center 
of a focused laser beam, the net force on the 
sphere points to the beam waist (intensity maximum)

Cell surgery

Measure DNA properties

Some applications

(Schnitzer and Block).

Cell stretcher

(http://www.bss.phy.cam.ac.uk/~jg473/)
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