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INTRODUCTION



QUANTUM THEORY

- Electromagnetic spectra

- Planck hypothesis

- Schrödinger’s model



- Model of the particle in a 
one-dimensional box

- Movement of a particle

- Orbitals and quantization

Particle in a box



MS EXCEL EXPLANATION



THEORY

0     k

Central numerical derivate on Schrödinger’s 
equation

● Central numerical derivate

● Central numerical double derivate

● Variable change

● Final equation

0

Schrödinger equation



CALCULATION OF Ψ(x)



CALCULATION OF Ψ(x) 
Grey part

- h: step size of the numerical integration procedure

- d(C=C): average distance between carbons (1.4 Å)

- a: box lenght 
a = d(C=C)*nre(C=C)

- nre (C=C): number of carbon bonds of the molecule

Blue part

- E: energy of the particle inside the box 

- Ψ(a): last value of the Schrödinger’s function



CALCULATION OF Ψ(x) 
Values of Ψ(x)

x: values from 
0 to the 

lenght of the 
box

Graphic

Ψ(x): application 
of the formula



ANALYTICAL FORMULA



PARTICLE-IN-A-BOX MODEL APPLIED TO MOLECULES



CALCULATION OF ΔE



FROM ENERGY TO WAVELENGHT
❖ Obtain ∆E

➢ ∆E = LUMO – HOMO

❖ From Hartree to Joules
➢ 1 Eh = 4.359744722 × 10-18 J

❖ From energy to frequency

❖ From frequency to wavelenght



EMISSION SPECTRA



ABSORPTION WAVELENGHT

● 685-750 nm
● 670-685 nm
● 625-670 nm
● 590-625 nm
● 565-590 nm
● 560-565 nm
● 500-560 nm
● 485-500 nm
● 440-485 nm
● 405-440 nm
● 380-405 nm

EMISSION WAVELENGHT

● green
● cian
● blue
● violet
● violet
● violet
● red
● red
● red
● orange
● yellow

CONDITIONAL FORMATTING

if then



RESULTS



RESULTS FOR BETA-CAROTENE

Absorption maxima: 〜470 nm

Approximation: 1240 nm



RESULTS FOR BUTA-1,3-DIENE

Absorption maxima: 217 nm

Approximation: 116 nm
an error of less 

than 50%



CONCLUSION



THANK YOU!


