Tecniche di programmazione in chimica

computazionale
Examples

Emanuele Coccia

Dipartimento di Scienze Chimiche e Farmaceutiche

E. Coccia (DSCF) Tecniche di programmazione



Matrix transpose

@ Square matrix A
@ Transpose of A — Af = A;
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Matrix transpose

@ Square matrix A
@ Transpose of A — Af = A;
@ Example franspose.f0
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Matrix transpose

@ Square matrix A

@ Transpose of A — Af = A;

@ Example franspose.f0

@ Transpose conjugated of a matrix: example tconjug.fo0
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Matrix diagonalization

@ Square matrix A (NxN)
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Matrix diagonalization

@ Square matrix A (NxN)

@ Mairix diagonalization: A=UD U~!

@ D =diag(a;, a,...ap). g; eigenvalues of A
@ U. composed of eigenvectors of A
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Matrix diagonalization

@ Square matrix A (NxN)

@ Mairix diagonalization: A=UD U~!

@ D =diag(a;, a,...ap). g; eigenvalues of A

@ U. composed of eigenvectors of A

@ Link to math libraries mkl (only ifort!) for compilation
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Matrix diagonalization

Square matrix A (NxN)

Matrix diagonalization: A=UD U~

D =diag(a;, a,...ap). g; eigenvalues of A

U. composed of eigenvectors of A

Link fo math libraries mkl (only ifort!) for compilation
Example diag.f?0
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Franck-Condon factors

Born-Oppenheimer approximation
Veu(de,an) = e(Ge: GN)Xy(AN)
Heve' v = /dQNXS’*(QN)Mee’Xs'I(QN)

Mee/ = / dQQTZJZ(QGy QN)ﬂwe’(CIei QN)
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Franck-Condon factors

Born-Oppenheimer approximation
Veu(de,an) = e(Ge: GN)Xy(AN)
Heve' v = /dQNX?*(QN)Mee’Xs’/(QN)

Mee/ = / dQQTZJZ(QGy QN)ﬂwe’(CIei QN)

Electronic contribution to fransition dipole moment not varying
with gp

Hev.e' v = Mee’(aN)/ dCINXS’*(QN)XS’,(QN)
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Franck-Condon factors

Born-Oppenheimer approximation
Veu(de,an) = e(Ge: GN)Xy(AN)
Heve' v = /dQNX?*(QN)Mee’Xs’/(QN)

Mee/ = / dQQTZJZ(QGy QN)ﬂwe’(CIei QN)

Electronic contribution to fransition dipole moment not varying
with gp

Hev.e' v = Mee’(aN)/ dCINXS’*(QN)XS’,(QN)

Sue,f'/ = /dQNXS’*(QN)XS/I(CIN)
FCos = IS5 P
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Franck-Condon factors

@ Harmonic oscillator
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Franck-Condon factors

@ Harmonic oscillator

@ Harmonic eigenfunctions

we 1/4
dlan) = (T22) " expl-(mewe) /2]
$(ay) = V2 (mffe)m (VMewean) exp[—(Mewe)an/2]
dlaw) = 5 (22) " [2mavedt - 1] expl-(mae) i 2
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Franck-Condon factors

@ Harmonic oscillator

@ Harmonic eigenfunctions

1/4
) expl-(Mewe)df/2]

Mewe

aw = (

™

o) = V2 (mfrwe) e (VMewean) €XP[—(Mewe)qn/2]

dlaw) = 5 (22) " [2mavedt - 1] expl-(mae) i 2

@ Example fc.fo0
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Franck-Condon factors

@ Given the same frequencies, displacement, reduced
masses, how the FC factor changes with the vibrational
guantum number v (0, 1 or 2) of the electronic excited
state?
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Franck-Condon factors

@ Given the same frequencies, displacement, reduced
masses, how the FC factor changes with the vibrational
guantum number v (0, 1 or 2) of the electronic excited
state?

@ Given the same frequencies and reduced masses, how the
FC factor changes with the displacement Aqg (for a chosen
v)?
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