
Thermal Physics 

Energy of a particle in a 1D box 
 

Consider a box of one dimension. 

 

The kinetic energy is: 2
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The average energy is: 




∞

=

∞

=









−









−

=

1

2

2

2

1

2

2

2
2

2

2

2
exp

2
exp

2
E

n B

n B

n
TkmL

n
TkmL

n
mL

�

��

 

 

Approximating the summations with integrals: 

 

( )

( )






∞

∞

∞

=

∞

=

−

−

≈









−









−

=

0

2

0

22

1

2

2

2

1

2

2

2
2

2

2

exp

exp

2
exp

2
exp

2
E

duu

duuu

Tk

n
TkmL

n
TkmL

n
TkmL

Tk
B

n B

n BB

B

�

��

 

 

Both, the numerator and denominator are Gaussian integrals with values: 
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