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Molecular Glasses

monodisperse colloidal glasses

Phase Diagram for Hard Sphere



Dynamical measurement of an effective temperature

In our experiment, 

drag force will be 

applied on magnetic 

beads by external 

magnetic field,

And the force also 

should be small enough 

to reach linear 

response region.

Colloidal suspensions



Schematic diagram of the light 
path in confocal microscopy

Confocal Microscopy and 3D Information 

in Colloid Suspension



PMMA beads ~ 2.8 µm

Magnetic Bead ~ 3.2 µm

F

Measuring effective temperatures in colloidal

suspensions with magneto-manipulation
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Cage dynamic in colloidal hard spheres
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Structural rearrangements:

cage relaxation

Inside the cage relaxation
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Experimental Setting Up

50 x Objective 

Electromagnet 
(0.15T)

Sample cell field of view 

Magnetic force is 
perpendicular to 
diagram plane



4 hours

Cage Dynamic With and Without Magnetic Force

avF ph6=

Measure drag force by 
measuring velocity of magnetic 

beads in glycerol-water 
solution

Force Direction

PMMA beads ~ 2.8 µm

Magnetic Bead ~ 3.2 µm

36 minutes



Step Jump at large force

60.0ºf
Force Direction
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threshold force ~ 0.6 pN



Aging Phenomena


