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Photoluminescence

Photoluminescence is the emission of light from any material due to the loss
of energy from excited state to ground state. There are two main types of
luminescence — fluorescence and phosphorescence.

Fluorescence is a fast decay process, where the emission rate is around 108 st
and the lifetime is around 10 - 107 s. Fluorescence occurs when the excited
state electron has an opposite spin compared to the ground state electrons.
From the laws of quantum mechanics, this is an allowed transition, and occurs
rapidly by emission of a photon. Fluorescence disappears as soon as the
exciting light source is removed. Group 12-16 semiconductor quantum dots
exhibit fluorescence properties when excited with ultraviolet light.

Phosphorescence is the emission of light, in which the excited state electron
has the same spin orientation as the ground state electron. This transition is a
forbidden one and hence the emission rates are slow (103 - 109 s-1). So the
phosphorescence lifetimes are longer, typically seconds to several minutes,
while the excited phosphors slowly returned to the ground state.
Phosphorescence is still seen, even after the exciting light source is removed.

Barron, A. Physical Methods in Chemistry and Nano Science, OpenStax_CNX Web site.
http://cnx.org/content/col10699/1.18/, Jan 3, 2014.



Role of Mechanism and Dimensionality
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n-Conjugated Polymers

 mT-Conjugated Polymers
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Conjugated Polymers
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Sensor System
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Nanosome Array Chips

Inkjet (non-contact), single tip

< Microarray of Nanosomes >

1 spot (2 nL), width: 200 /m

Conventional sol'n analysis: 0.1 mL
00,000-fold saving
Tiny amount of analytes

Simultaneous multiple screening
D. J. Ahn, Korea University

Pre-spot Nanosome Library
Solutions in 96 or 384 well plates



Intensity (a.u.)
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DNA Detection Selectivity
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Assay Kit
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Diagnosis of Hepatitis B Antigen
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Normalized Fluorescent Intensity (a.u.)
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Global Hazard Transfer
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Potential energy

Basic Physical Chemistry of Recognition Kinetics
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Progress of reaction

Receptor+Target < Product

dP
— = k X function of activity (or, conc.)

dt
( )
R]

(if Boltzmann distribution holds)

Recognition process is exothermic:
Low T favored

Smaller Ea favored:
Do we have catalyst? No

A (collision) needs to be increased:
High T or mechanical mobility
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Silica Tube (“Obelisk”) Arrays
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SEM image of exposed silica tube arrays
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Nanosome Obelisk Arrays
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Nanosome Fluorescence measurement
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Proof-of-Concept: Ammonia Gas Detection
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Label-Free DNA Detection in 10 min.

- target DNA
100nM tDNA 1uM tDNA

- random DNA
100nM random DNA 1uM random DNA

Exposure time: 0.5s

D. J. Ahn, Korea University
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Global Nano Grid Network
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