Aufbau Principle

A. Electrons go into the orbital of lowest enerbgttis available.
B. Pauli Exclusion Principle: no two electrons ¢e&ve the same set of quantum numbers.

C. Hund's Rule: For a degenerate set of orbitaésehergy is minimized when the electrons
occupy different orbitals and have the same spantum number.

To guess the lowest energy orbital we make theviolig observations:

I. Each successive shell is shielded to a greatentby previous shells. This shows that Z
does not increase as quickly as Z. Inner orbitatsehse in energy faster than outer orbitals.

II. Orbitals with low | penetrate more and then le%s easily shielded by outer electrons. This
shows that & is greater for low orbitals than highorbitals with the same principle quantum
number.

I1l. Electrons in the same subshell don't shielcheather well. This shows that#for electrons
with the sameincreases with Z.

IV. Half filled or totally filled subshells havespecial stability. (See Be, N, Cr and Cu for
examples)

V. Half filled or totally filled subshells are effient shielders. (See B and O for examples)
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Slater-type Orbitals (STOSs): Woym = N Y, g 1o = 1) gzt Terrdo
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Slater Orbital ParameterZes.

1H oHe
1s 1.0000 1.6875
3|_i 4Be sB 6C 7N g0 oF 1oNe

1s 2.6906 3.6843 4.6795 5.6727 6.6651 7.6579 8.65016421
2s 1.2792 19120 25762 3.2166 3.8474 4.4916 5.1236/584
2p 2.4214 3.1358 3.8340 4.4532 5.1000 5.7584

11Na 12Mg 13Al 145 15P 165 17Cl 18Ar

1s 10.6259 11.6089 12.5910 13.5745 14.5578 15.5409 16.5239 17.5075
2s 6.5714 7.3920 8.2136 9.0200 9.8250 10.62BB4304 12.2304
2p 6.8018 7.8258 8.9634 9.9450 10.96111.9770 12.9932 14.0082
3s 25074 33075 4.1172 49032 5.6418 6.3669 7.0683568
3p 4.0656 4.2852 4.8864 5.4819 6.1161 6.7641

Slater's Rules: Zef = Z—-S

1% period (first element in period Z = 1)sZ= Z — 0.35 (Z — 1)

2" period (2 next shell core electrons, first eleniemgeriod Z = 3,):
Z#=2-0.85(2)-0.35(Z-3)
next coreshell valence shell

3 period (2 inner core electrons, 8 next shell @eetrons, first element in period Z = 11):
Zx=2-1.00(2)-0.85(8)-0.35(Z2-11)
inner core next core shell valence shell
100% efficient 85% efficient 35% efficient
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