
What are...sporadic groups?

Or: Weird, but interesting



The periodic table

▶ Simple group = a group without substructure (normal subgroup) = an element

▶ Periodic table of group theory = classification of finite simple groups; one of

the main math achievements of the 20th century

▶ Roughly Everything is a group Lie-type except some sporadic examples



The Mathieu groups

M24 = Sym
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+ extra symmetry

▶ The groups of Lie-type were well-known for a long time

▶ Essentially in parallel, Mathieu ∼1861 discovered the first sporadic groups

▶ Construction Augmented symmetries of naturally appearing objects



Enter, Janko

J2 = Sym
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▶ Janko ∼1965 constructed the first sporadic groups since Mathieu

▶ Golden era All other sporadic groups were discovered within 20 years

▶ Construction Augmented symmetries of naturally appearing objects



Enter, the theorem

There are precisely 24 sporadic groups

▶ There is thus a largest sporadic group, the so-called monster

▶ Construction Augmented symmetries of naturally appearing objects

▶ Almost all sporadic groups are subgroups of the monster group M and M =

“symmetries of a certain monster Lie algebra”



Constructing J2

J2 = Sym

( )
+ extra symmetry

J2 = Sym
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▶ J2 is a index 2 subgroup in the automorphisms of a graph HJ on 100 vertices

▶ Construction Take the Fano plane with 7 points/lines, add 1 dummy + 21

flags (point-line pair) ⇒ the Fano graph on 36 vertices

▶ Construction–continued Add another dummy and 63 vertices coming from

63 involutions of U(3, 3)



Thank you for your attention!

I hope that was of some help.


