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O Modelo do Oscilador Harmonico
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energia

Niveis de Energia do Oscilador Harmoénico
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\ / Radiagao infravermelho absorvida
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X frequéncia: 12< v <120 THz

comprimento de onda: 25< A <2,5um

numero de onda (wavenumber): 400 < VvV <4000 cm™



energia

Espectroscopia Vibracional-Rotacional
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\ I niveis de energia rotacional
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Espectroscopia Raman
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Espalhamento Stokes

laser, A, =514,5 nm A=528,1nm A=542,4 nm
V,=19436 cm™ 7 = 18936 cm! 7 = 18436 cm'?
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Espalhamento Stokes

laser, A, =514,5 nm A=528,1 nm A=542,4 nm
V,=19436 cm™ 7 = 18936 cm'? 7 = 18436 cm?
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Intensita Raman
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Atividade no infravermelho: dipolo oscilante Atividade no Raman: polarizabilidade oscilante

Distortion
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N dipolo induzido polarizabilidade
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ll’lind = . E ~_, campo elétrico da

radiacao incidente
E..cos(2mv,t)

Variacdao do momento de dipolo elétrico com a vibracao:
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Ling € COS[2T0(V, £ V)]



Modos Normais de Vibracao

coordenada normal
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Modos Normais de Moléculas Poliatomicas

Symmetric stretch
Vi |
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Potential energy, V

Bend 1
vy N——7
1 6 0 0 C m - 1 normal mc?rdr‘note Q

Asymmetric stretch
Vi
3760 cm™!

normal coordinate Qy



Modos Normais de Moléculas Poliatomicas
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Coordenada normal Q_, como combinacgdo linear de coordenadas cartesianas X;:
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deslocamento da coordenada cartesiana X;, no modo normal Q,,
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Diagonalizacao da Hessiana
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Intensidade Raman
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