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Partícula na Caixa 

condições de contorno: 



equação de Schrödinger: 



En 



Normalização da função de onda 



Energia do ponto zero:  

a energia do estado fundamental 

não é zero, En=1 0 





Exemplo de cálculo de média: < x >  









Partícula na caixa: modelo para o elétron confinado numa molécula 

E 

n = 1 

n = 2 

n = 3 

  

  

L  580 pm 

absorção experimental:  = 217 nm 

absorção calculada:  = 220 nm 

hexatrieno,  = 260 nm             octatetraeno,  = 302 nm  







Caixa tridimensional 

separação de variáveis: 



Caixa tridimensional 

Se a caixa for um cubo: 

Estados degenerados são estados com a mesma energia. 

Por exemplo, 





nx = 1, ny = 1  nx = 1, ny = 2  nx = 2, ny = 2  

Caixa bidimensional 









Richard P. Feynman, “Lectures on Physics”, Vol. I, Cap. 46 (1963). 

“It is the change from an ordered arrangement to a disordered  

arrangement which is the source of the irreversibility. 

... 

It is not a question of pleasant order or unpleasant disorder. 

... 

We measure “disorder” by the number of ways to arrange...”. 

  
      Ludwig Boltzmann, 1877 

 

      S = k lnW 

 

 



In a reversible adiabatic work process, the distribution of molecules 

over a system´s energy levels remains unchanged;  

in any other reversible process, the heat transferred across the 

system boundary is related to the change in the distribution of 

molecules over energy levels.  

 

In an irreversible process, there is in general a change in the  

molecular distribution whether heat is transferred or not, 

since the work performed differs from that in the corresponding 

reversible process. 

 

 

Berry, Rice, and Ross, Physical Chemistry, cap. 13.8, pg. 382 


