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The problem 

● Find a way to optimise geometry of simple compounds

● Via common quantum chemistry techniques
○ Density Functional Theory (DFT)
○ Hartree Fock

(CG < MM < MM polarisable < semi-empiriques < HF < DFT < post Hartree-Fock)

● Ultimate goal: compare geometry criteria with experimental



● Slater Type Orbital (STO) = Gaussian Type Orbital
● Wave function = Slater determinant

● Minimise HF energy

Hartree Fock method





Helec ‘s eigen vectors: Molecular orbitals ɸ  (1,...,n electrons:  1 electrons vs the n-1 
left)

 Helec ɸ =εɸ 

Molecules= atoms and their electrons : Atomic orbitals

LCAO : “chemical interpretation”



Pb if dimension = ∞ : “Solution”= truncate the AO basis

Ĥe ɸ =εɸ becomes “SCF” convergence FC= ε SC

For the curious ones…



Computational
● Integral (for non-gaussian basis functions)

● Eigenvalue problem

● Self Consistent Field convergence



DFT: ⍴, 𝛁⍴, 𝛁2⍴  

Wavefunction, ket, basis, matrix (3N-6) ⟶ functional equations on electronic 
density ⍴ (3 dim)

● More efficient, more elegant

● Bigger system

● But more empirical, various functional possibilities, 

cf. Jacob’s scale :)



Soon available 
github.com/sequoia-dev/YOCKO


