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15.1 Introduction

* One dimensional Harmonic Oscillator

- Vibrational motion of a diatomic molecule with its frequency v
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15.1 Introduction

One dimensional Harmonic Oscillator
- Vibrational motion of a diatomic molecule with its frequency v
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15.1 Introduction

X Schrodinger equation for vibrational mode
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15.1 Introduction
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15.1 Introduction

* Hermite polynomial
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energy levels are nondegenerate
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15.2 The Quantized Linear Oscillator

« Single particle energy level
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* The partition function
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15.2 The Quantized Linear Oscillator

* Internal energy
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15.3 Vibrational Modes of Diatomic Molecules

« Heat capacity of vibrational energy
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15.4 Rotational modes of diatomic molecules
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15.4 Rotational modes of diatomic molecules

« Partition function of rotational energy
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When T > 6,.,, it can be approximated as
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Rotational characteristic temperature ~ 10 K
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15.4 Rotational modes of diatomic molecules

Rotational energy
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15.4 Rotational modes of diatomic molecules

« Heat capacity of rotational energy

ForT > 0,,,
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15.6 The total heat capacity

» Total heat capacity
Cy = Cv,tr + Cv,rot + Cv,vib
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