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Molecular spectroscopy in gas phase

Molecular spectroscopy is the study of the absorption or emission of light by molecules.
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Aeronomy

Absorption spectroscopy in gas phase
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Wavenumber: 

Infrared radiation

1000 cm-1 ↔ 10 m
3000 cm-1 ↔ 3 m

Beer-Lambert law        𝑇 𝜎 =
𝐼𝑡 𝜎

𝐼0 𝜎
= exp −A 𝜎 = exp −𝑘 𝜎 𝐿

Line profile

Study of gas mixtures

Fundamental interest

Understanding of the inter- and 

intra-molecular interactions

Applied interest

Precise determination of gas in 

very low concentration

Theoretical studies :

Development of models  

Experimental studies :

Spectroscopy measurements 
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Detector

 𝜈 cm−1 =
1

𝜆 (cm)
⟹ 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 𝜈 𝑜𝑟 𝜎

𝜆 ∈ 1 − 25 µm
𝜎 ∈ 10,000 − 400 cm−1

Spectroscopic parameters

Absorption lines depending on
the gas sample
(molecules, partial pressures, temperature)

Line profiles

Spectroscopic parameters
- Positions of lines in wavenumbers
- Intensities of lines
- Widths of lines
- …
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The aeronomy is the physics and chemistry of the atmosphere of the Earth, but also of other planets

and of the outer space.
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Thermal structure
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