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57La to 71Lu:
lanthanides (rare
Earth elements, REE)

89Ac to 103Lr: 
actinides

Group

Periodic table.  Atomic numbers as subscripts.  Red arrows: progressive �lling of electrons
into s-, p-, d- and f-orbitals.  Colour-coded  s-, p-, d- and f- blocks.  Each of the s-, p-, d- and
f-orbitals can hold 2, 6, 10 and 14 electrons, respectively, but more than one eletron can
enter into an orbital, when going from one element to the next atomic number element.
Scerri (2019, Nature 565, 557) discusses irregularities. The �lling of 3d after 4s, 4d after 5s,
and so on, is due to higher energy of a d-orbital relative to the following s-orbital.   Colour-
coded element symbols:  stable elements (black, only some radioactive isotopes), highly
radioactive elements (grey, no stable isotopes), weakly radioactive and naturally occurring
elements (Th and U, half-lives of 0.7, 4.5 and14 Gyr for isotopes 235U, 238U and 232Th, resp.).  
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