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Quantum chemical parameters 

The HOMO and LUMO explain information of the electronic transition of molecules and 

also indicate the electrophilic and nucleophilic attraction in compounds. Additionally, the 

chemical reactivity, stability, and hardness of the compounds are explained by the energy gap 

defined as the difference energy between HOMO and LUMO. A hard molecule is one with a 

large HOMO-LUMO gap, whereas a soft molecule, high reactivity, is one with the shorter 

HOMO-LUMO gap. While softness gauges chemical reactivity, hardness gauges molecule 

stability. From the data of HOMO and LUMO energies, the ionization potential (IP), electron 

affinity (EA), the energy gap (ΔE) = (IP − EA), absolute electronegativity (χ), electronic chemical 

potentials (Pi), absolute hardness (η), absolute softness (σ), global softness (S) and global 

electrophilicity (ω) which have been presented in Table (1). The global reactivity can be defined 

using Koopman’s theorem by the following equations: 
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Where, IP = -E HOMO and EA = -E LUMO 


