
 

 

Answer on Question #54322-Physics-Electrodynamics 

Consider the energy and fluctuation in energy of an arbitrary system in contact with a heat reservoir at 

absolute temperature  𝑇 =
1

𝑘𝛽
. Calculate dispersion of energy. 

Solution 

The average energy of the system is 

�̅� = −
𝜕 ln 𝑧

𝜕𝛽
 

where 𝑧 = ∑ exp (−𝛽𝐸𝑛)𝑛  sums over all states of the system. 

𝐸2̅̅̅̅ =
∑ En

2exp (−𝛽𝐸𝑛)𝑛

∑ exp (−𝛽𝐸𝑛)𝑛
=

𝜕2𝑧
𝜕𝛽2

𝑧
=

𝜕

𝜕𝛽
(

𝜕 ln 𝑧

𝜕𝛽
) + (

𝜕 ln 𝑧

𝜕𝛽
)

2

. 

Dispersion of energy is 

(∆𝐸)2̅̅ ̅̅ ̅̅ ̅̅ = 𝐸2̅̅̅̅ − (�̅�)2 =
𝜕

𝜕𝛽
(

𝜕 ln 𝑧

𝜕𝛽
) + (

𝜕 ln 𝑧

𝜕𝛽
)

2

− (−
𝜕 ln 𝑧

𝜕𝛽
)

2

=
𝜕2 ln 𝑧

𝜕𝛽2
= −

𝜕

𝜕𝛽
�̅� = 𝑘𝑇2𝑐𝑣. 
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