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TABLE 6.2 Relationship among Values of n, I, and m, throughn = 4

Possible Subshell Possible Number of Orbitals  Total Number of

n  Values of /  Designation Values of m, in Subshell Orbitals in Shell
1 0 1s 0 1 1
2 0 A 0 1

1 2p 1 0—~1 3 |
3 0 35 0 1

1l 3p 1.0,-1 3

2 3d 2. L0 —1,-2 3 9
4 0 4s 0 1

1 4p 1,81 3

2 4d 2. 1,0, —1,—2 5

3 af 3,2,1,0,—1,~2,—3 7 16
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Each cluster of boxes
represents one subshell.

Energy ——

L2 7 ssnall dagdll (o digno dagal] Ly Jue (21+1)
m; .

n2. g5 cadall L6 Whlaall Llas 3l saslll

Each box represents
one orbital.

n = 1 shell has one orbital
1 = 2 shell has two subshells composed of four orbitals
n = 3 shell has three subshells composed of nine orbitals

___A Figure 6.18 Energy levels in the hydrogen atom. -
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(a) An electron density model (b) Contour models
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A Figure 6.19 Radial probability functions for the 1s, 2s, and 3s orbitals of hydrogen. These plots show
the probability of finding the electron as a function of distance from the nucleus. As n increases, the
most likely distance at which to find the electron (the highest peak) moves farther from the nucleus.
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(a) (b)

A Figure 6.23 The p orbitals. (a) Electron-density distribution of a 2p orbital. (h) Contour
representations of the three p orbitals. The subscript on the orbital label indicates the axis

along which the orbital lies.
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A Figure 6.24 Contour representations of the five d orbitals.
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Orbitals in any subshell
=g = are degenerate (have
same energy).

2p —

Energy —>
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A Figure 6.25 General energy ordering of orbitals for

~ a many-electron atom.
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A Figure 6.26 Electron spin. The electron
.L,J}.é_dl “..,.L,l_;_i,o_ll (QS‘“ (Q_'é) 909 (> U,QS (Q_'é) uJ! 5)L,;;'_,?!| (Q_U[l behaves as if it were spinning about an axis,
- " - thereby generating a magnetic field whose
ms . J log) zgouuo Hlidoizo Hliowd WJloms . 0 jo)Jby  direction depends on the direction of spin.
1 The two directions for the magnetic field
-|— — correspond to the two possible values for the
2 spin quantum number, m,. The magnetic
) fields that emanate from materials, like iron,
sl 2 . arise because there are more electrons with
one spin direction than the other.
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Mgo bacld TABLE6.3 Electron Configurations of Several Lighter Elements
SR Total Electrons Orbital Diagram Electron Configuration
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Atomic Partial Orbital Diagram Full Electron Condensed Electron
Number Element (4s, 3d, and 4p Sublevels Only) Configuration Configuration
. 3 ‘ 2] o) .

19 K .f; . P [15725"2p"3573p") 44! [Ar] 45

20 Ca — [15%25%2p%3573p%) 442 [Ar] 452
N

21 Sc s [15°25%2p%35%3p%] 45734 [Ar] 45234
T8 |1

22 Ti ) I [15°2572p%35%3p"] 45° 37 [Ar] 45 34°

23 V [1572572p%35%3p%) 457 34° [Ar] 457347

e el 18 [0 o
24 Cr [15%25%2p%3s°3p%) 45" 3° [Ar) 45'34°
> [1] [F[[tIrr :

25 Mn [1572572p%3573p%) 4573d° [Ar] 45234°
™" T{T|T[T]?

26 Fe — - [15%2572p%35%3p%] 452 34° [Ar] 457340
™ (T[T]|T]?

27 Co — Ry [15°25%2p°35%3p°] 457 37 [Ar] 4s° 347
t [ 1] |

28 Ni Tro W TR PRTY [15°25°2p"3573p%) 45 34" [Ar] 45° 348

sl N {1 11
29 o [15°2572p%35%3p%) 44" 34" [Ar] 45'34"0

Cu*

[ ]A‘z?“‘I:Pf’;‘A\,:.;”fll i '|23d“.

[Ar] 45°34"°
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N Transition metals
4 (4 3d
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I A Figure 6.31 Outer-shell electron configurations of the elements. S



