Applications of Molecular Spectrum
Detection on Environment Control

Outline:

1. Motivation and History

2. Basic Theory

3. Detection Methods

4. Specific Application: Atmospheric Pollu-
tants Detection

5. Summary



Motivation:

1. Astronomy and Astrophysics

2. Medical Science

3. Environment Control



Basic Theory: Degrees of Freedom of a Di-
atomic Molecule.



I3
s fo



Basic Theory 2:

Quantization of Energy.

o ' = hv.

e Solution of Schrodinger Equation.

e Electrons, Rotational and Vibration.

Other Phenomena.

e Photoelectric Effect.

e Compton Scattering.



Basic Theory 3: Example, H>,O. (Reference 1)
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Detection Method: Filters

e Achieve by coating.

e An example: Filter out IR. (Reference 2)
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Detection Method:

Dispersive Methods.

e Gratings, Prisms

e Fourier Transform

e Other types of Spectrometer



Detection Method:

Differential Methods-relying on absorption spec-
tra.
e List of radiation sources:
1. tunable lasers
2. two or more fixed frequency lasers

3. incoherent emission lines

e Example:

— Tunable IR laser differential absorption
spectroscopy (TILDAS)



Specific Application:

Atmospheric Pollutants Detection

e Advantages over traditional techniques:

1.

2.

Real time

Portable

. Chemically specific

. Sensitive (See Table)



Specific Application:

Example - TILDAS
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Summary:

A lot of optoelectronics chemicals detection
devices are base on the technique of spectrum
identification. They can used in many fields
such and medicine and pollution control. And
they are based on optical techniques such as
optical filtering and spectroscopy, an example
is TILDAS.



