Calculated Orbital Energiesas a
Function of Effective Nuclear Charge
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Tahle 1.8 Hectron affinities of the main-group elements {in electronvolts™)
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“To convert to kJ mol ™ *, multiply by 36485,

The first values refer 10 the formation of the on X from the neonal stom X, the second vatue to the
formation of X from X

Source: H. Hotop and W L Lineberger. S Phys. Chem Rel Data 14, 731 {1985)



Hydrogen d Type Orbitals
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Vulues mainly caleulated from 120 1), Wagman et al, The NBS ables of chemical thermody-
namic propertics, Journad of Physicel and Chemical Reference Data, 11, Supplement 2, 1982



Madelung’' s Rule

|. Energy increases with increasing n + |

I1. For identical valuesof n + |, energy
Increases with increasing n

1s<2s<2p<3s<3p<4s<3d<4p<..
1 2 3 3 4 4 5 5 :(n+])

Reason:;

Shielding of the nuclear charge by the innermost
electrons:

Ly=2Z-S  (S-contribution due to screening of
nuclear charge by innermost electrons)

Orbital penetration:
s>p>d>f



Nodal Properties of Standing Waves



VI

Il i v v Vi Vi
1 2 13 14 16 17 1
o —
= e ——Main group elements (s,p) —— 2
% g Transition metals 3
> 2 3 4 5 6 7 8 9 10 11 12
- o
4 4,
T
5 .2
@
6 (s
. d block pb|OCk 7
s block Lanthanides
Actinides
f block

Periodic Classification of the Elements



Counting rate

Photoel ectron Spectrum of Gaseous
Argon ( Mg Ko x-radiation)

310 320 250
Binding envrgy. eV

TABLE 1.6

Ionization energies of argon¥
Level f, eV
Ipaa 15.759
3!':'],-"; 13,937
35 2924
2[3' | 250.55
25 326.3

s 32059

T K. Sieghahmn et al., “"ESCA Applied 10 Free
Bao e Y Kot Haolland  Amatendam. 1969
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Aufbau Principle and Electron
Configurations

|. Each element is“built up” systematically from the
previous by the addition of both one proton (to the

nucleus) and one electron

II. The electron is placed in the lowest energy orbital
available (maximum 2 electrons/orbital)

Examples:

H: 1s

He: 1s°

Li: 15°2st
Be: 15°25°

B: 15°2s°2p*
C: 1522522p?
N: 15°25°2p°
o: 1522s22p*
F: 15°25°2p°
Ne: 15°25°2p°

Na: 122522p'3s!
Ca 15°25°2p'3s°
Al: 1s°25°2p*3s'3pt

[He] 2s*
[He] 25°
[He] 25°2p!
[He] 25°2p?
[He] 25°2p°
[He] 25°2p*
[He] 25°2p°
[He] 25°2p°
[Ne] 3s'
[Ne] 3
[Ne] 3s22p!



