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Introduction

Glycerol

Archetypal Molecular Glass

High viscosity (1000 times higher than water at R.T.)

F i t l l h d b dFrom intermolecular hydrogen bonds

T = 190KTg  190K

Newtonian Liquid
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Procedures

N,N'-Bis(2,5-di-tert-butylphenyl), ( , y p y )
-3,4,9,10-perylenedicarboximide

Ensemble 10-7M Single Molecule 10-9M

Spin-coating
at 6000rpmat 6000rpm

20mm

0 5 2

NO. l 4

0.5-2μm
Water < 0.1%



Procedures

Biophysical Journal 90, 2958 (2006)
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Analysis

Viscosity

Debye-Stoke-Einstein relationDebye Stoke Einstein relation
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Analysis - Ensemble

Fluorescence Anisotropy
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Analysis – Single Molecule

Li Di h iLinear Dichroism
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Results – Ensemble

202 8K

T ↓
From photobleaching202.8K

206.1K

From photobleaching
Gregor I, Patra D, Enderlein J (2005) 
ChemPhysChem 6:164–170.

214.0K

220.0K
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Results – Single Molecule

A ti l ti ( t 204 4K)Anti-correlation (at 204.4K)
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Results – Single Molecule

T ↓T ↓
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Results – Single Molecule
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Discussion

(1) Finding the broad distribution of the tumbling 
rates of individual moleculesa es o d dua o ecu es

(2) Environment changes are scarce, nearly absent( ) g , y
- slow/fast tumblers remain very long time
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Discussion

Are Slow/fast tumbles glycerol-PDI solid?

No!

1) glycerol-PDI solid only affect to offset of fig.5
2) Size of PDI is constant2) Size of PDI is constant

(hydrodynamic volume)
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