Spectroscopie-générale

Atkins « 8™ edition », pg 432

Chapitre 13 « MOLECULAR SPECTROSCOPY 1:
ROTATIONAL AND VIBRATIONAL SPECTRA”

13.2 « The intensities of spectral lines »
Concepts importante :
-Absorption / Transmission
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Spectroscopie-Rotation

hz
1. E;=]J+1)— J=0,1,2,...
21 (Atkins: pg 304 sec. 9.7b)

2. Atkins pg 441 spectres de rotation pure.
— moment d’inertie (I)
— constante de rotation (B)
— les regles de sélection
— spectres

3. Causes:

= Dipole électrique dans champ électrique

= Collision




@ 30 . 5
< :
AJ=+/_1 h T Rotational
> 50 1. quantum
5 number, J
-
- 12 | 3
6 T 2
1 1
oE———
AbsorptionT | ‘ | |
|

Fig. 19.12 The allowed rotational transitions (shown as
absorptions) for a linear molecule.



1. Diatomic molecules

2. Triatomic linear rotors
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3. Symmetric rotors
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ly=2m,(1 - cos B)R?

f=mal1-cos B)R? + % (mg + mg)(1 + 2 cos B)R?
+ ’7”n£ {(3my + Mg)R’ +6m,RIL(1 +2 cos B AR
I =2my(1 - cos B)R?

f=ma(1~ cos B1R2 + T2 (mg + m)(1 +2 cos B

Iy =4m,R?
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4, Spherical rotors

I=§m,R?

I=4m,R?

* In each case, m is the total mass of the molecule.



parameters

fundamental vibrational frequency (cm™1) D 540.
rotational constant B (cm™1) [I 4,
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parameters

fundamental vibrational frequency (cm™1)
rotational constant B (cm™1)
temperature (Kelvin)
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parameters

fundamental vibrational frequency (cm™1) 540.
rotational constant B (cm™1) D 1.5
temperature (Kelvin) D 295
line width (cm™1) D 0.4
spectrum display
line color B
filling [
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B The Periodic Table of the Elements 2

Element Symbol B . :
Element Name 10.81 12.01 14.01
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