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Unique prime factorization in rings of 
integers and Mackey functors

Abstract: Often a problem or equation stated in the natural numbers can be solved by answering 
a question or solving an equation in the ring of integers R in some number field, a finite 
extension field of the rational numbers. The elements of the ring R in general do not enjoy 
unique prime factorization. A measure for this deficiency is the ideal class group of R, a finite abe-
lian group. It is trivial if and only if R has unique prime factorization. Knowledge about the size or 
group structure of the ideal class group is often crucial if one wants to solve a concrete equation 
in the ring R.  Unfortunately, it is hard to compute even the size of the group.

Instead of focusing on one particular ideal class group we consider the collection of ideal class 
groups of rings of integers of intermediate fields of  some Galois extension of number fields. 
There are natural maps between these ideal class groups which endow the collection of these 
groups with the structure of a so-called Mackey functor.  We explain the notion of a Mackey 
functor and show how it can be used to find relations between these ideal class groups.


