Atomos Polieletronicos

Por exemplo, atomo de hélio:

+Ze

equacao de Schrodinger:

HyY = EY
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Unidades Atdmicas

Property Atomic unit SI Equivalent
mass mass of an electron, m, 0.1094 x 107! kg
charge charge on a proton, e 1.6022 x 10 C
angular Planck constant divided 1.0546 x 1073 J-s
momentum by 2m, h
, , 4 e h’ m
distance Bohr radius, a,=—-5 52018 x 107" m
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Aproximacao Orbital
w(rla rz) — ¢(r1)¢(r2)
Hi(r )¢ (r)) = €,/(r))

A 1 2
H"(r)) = _Evf - -+ Vei(r))

1
eff 1
Vit(r) = r r2
12



Self-Consistent Field (SCF) Method

er.

. < ot I
v A V, 7 (f‘] )= I@ (l'g )r_@(rz )drz
12

i H

Y orbitais e energias Hartree-Fock
END / (4, &)




Energia (eV)
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1 eV =96 kJ/mol =8100 cm
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Radial distribution function

1s orbital

Radial distribution function

2s orbital
2p orbital

The maximum value of the radial
distribution function is the most
probable distance from the nucleus
for the electron.

Radial distribution function

3s orbital
3p orbital
3d orbital
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Aproximacao Orbital
1!’(1'1, rg) — ¢(r1)¢(r2)

Por exemplo, atomo de hélio, 1s%: ¢ = 1s(1)1s(2)

Orbital hidrogendide: funcdo de onda espacial de um elétron.
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Por exemplo, orbitais de Slater:

S (1> 0,8) =N, r" e Y0, ¢)

l

constante de harmonicos esféricos

normalizagao A o
¢ parametro ajustavel

Estado fundamental do He, 1s2:
11[/ — Slm(rla 913 ¢1)Sloo(r23 929 ng)

3
= E__e—Z;(rl+r2)
T

¢ =1.6875 mmmmmm) energia de ionizagdo = 2226 ki/mol

(experimental, 2376 kJ/mol)
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Argénio

atomos hidrogendides

E = —(Z°/n*)(13.60 eV)
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energia orbital
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e~ —(Z24/n")(13.6eV)

carga nuclear efetiva




Effective nuclear charge, Z
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A decrease in Z occurs when an
additional electron goes into an
orbital with a higher principal
quantum number.
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Atomic number, Z
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Atomo de Litio:

Y (r,, T, T,) = qs“(rl)qsh(rz)cp}((rg)



