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Translational Energy Mode
• Begin by examining relations between TD properties 

and pure translational motion, i.e., translational energy
• Represents

– complete energy of structureless particle, e.g., electron 
or proton in absence of electric field

– TD properties associated with translational mode of 
particle with internal energy modes assuming εtr and εint
are separable (most gases)

• Use particle in a “box” model (confined)
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Translational Partition Function
• Translational energy

modes
• Translational partition function

• Can simplify analytically if we replace Σ with ∫
– spacing of expon. arguments?

– for N2 at SATP, ηi~10-9

– previously (Boltzmann limit), we found
⇒Δi=O(10-9)……small!!!
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Translational Partition Function

• Since Δi small
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Translational TD Properties
• What are TD properties of translating particle

– use Partition Function relations found previously
• Pressure

• So purely translating particle produces 
TD pressure
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Translational TD Properties
• Energy
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Equipartition of Energy
• In classical Statistical Mechanics (before QM)

– can be shown that every energy mode that is a 
quadratic function of a degree of freedom of the 
system (e.g., position or momentum)  contributes a 
value of ½ to cv/R

– Principle of Equipartion of Energy
• Thus

• For translational 
energy mode

⇒
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Translational TD Properties
• Entropy

Sachur-Tetrode
Equation
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Translational TD Properties
• Chemical Potential
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Summary – Translational Energy Mode
• In the limit Δi small V
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