
Answer to Essential Question 28.4: The atom should have an atomic number of at least 39. 
Following the twists and turns of Figure 28.9, we can count that there are 38 electron states up to 
and including the 5s subshell. Thus, the 39th electron should go into the 4d subshell. Because the 
4d subshell can contain as many as 10 electrons, the x in 4dx is an integer between 1 and 10.

28-5 Understanding the Periodic Table
In the previous two sections, we have laid the groundwork for understanding the periodic 

table. An idealized periodic table is laid out in Figure 28.10. Table 28.2 and Figure 28.9 are 
repeated here from Section 28-4 so you can more easily see the connection between the diagram 
that goes with the aufbau principle (Figure 28.9) and the periodic table.

Table 28.2: Letters for various l values.  

Figure 28.10 shows an idealized periodic table, showing the state of the last few electrons 
in each element’s ground-state configuration. Atoms with completely filled subshells, or half-
filled subshells, are particularly stable, and atoms with similar last-electron states generally have 
similar chemical properties. Note that the true ground-state configurations of elements with 
atomic numbers 105 and above are not yet known.

In reality, there are some deviations from the idealized behavior shown in Figure 28.10. 
These deviations can be quite instructive. Some of those deviations include:

• In column 11, the last two terms in the ground-state configurations for copper 
(Cu), silver (Ag), and gold (Au) are actually 4s1 3d10, 5s1 4d10, and 6s1 5d10, 
respectively. Each of these configurations ends with a half-full s subshell and a 
full d subshell, rather than a full s subshell and an almost-full d subshell, 
demonstrating that full and half-full subshells are particularly stable (lower 
energy) states.

• In column 6, the last two terms in the ground-state configurations for chromium 
(Cr) and molybdenum (Mo) are actually 4s1 3d5 and 5s1 4d5, respectively. Each 
of these configurations ends with a half-full  subshell and a half-full d subshell, 
rather than a full s subshell and partly-filled d subshell, demonstrating that half-
full subshells are particularly stable (lower energy) states.

• The last two terms in the ground-state configurations for gadolinium (Gd, 
element 64) and curium (Cm, element 96) are actually 4f7 5d1 and 5f7 6d1, 
respectively. Each of these configurations has a half-full f subshell and one 
electron in a d subshell, rather than partly-filled f subshell, again demonstrating 
that half-full subshells are particularly stable (lower energy) states.
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Value of l Letter (stands for)
0 s (sharp)
1 p (principal)
2 d (diffuse)
3 f (fundamental)
4 g (letter after f)
5 h (letter after g)
6 i (letter after h)

Figure 28.9: The order in which 
electrons fill the different subshells.



Related End-of-Chapter Exercises: 55, 56, 59.

Essential Question 28.5: In Figure 28.10, the final term in the ground-state configuration of the 
element with the chemical symbol Po (element 84) is shown to be 6p4. What is the common name 
for this element? What is the complete ground-state configuration for this element, showing all 
the terms?
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Figure 28.10: This figure lays out an idealized version of the periodic table, to show the 
predicted term in the ground-state configuration for each element. When viewed this way, one 
gets a better understanding of why the table is laid out as it is. In a given column, for instance, 
the elements have similar chemical properties because they have similar electron 
configurations. In the 17th column, for instance, these elements (known as halogens) have 
similar properties because in their ground-state configurations, each of the elements has 5 
electrons in a p orbital, that p orbital being the highest-energy orbital that contains electrons 
for those elements. For most of the elements, the last term in their ground-state configurations 
match what is shown here, but some elements differ from the idealized version shown here, as 
detailed on the previous page. Also, note that helium is generally shown in the 18th column, 
because it is just as unreactive as the other noble gases, but you could make a strong argument  
for helium belonging at the top of column 2, based on its ground-state configuration.


