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Morphic effects – phonon selection rules and magnetic order 
 

The selection rules of optical phonons in a non-magnetic or paramagnetic solid are determined by the irreducible 
representations of the crystallographic point group. When the material orders magnetically, only those symmetry 
elements of the paramagnetic state, that will also leave the ordered spin configurations invariant, remain valid for 
the magnetic crystal and form the magnetic point group. The irreducible representations of the magnetic point 
group - the irreducible corepresentations - can now give rise to new selection rules and previously silent modes can 
become active of IR and Raman active phonon modes can occur in previously forbidden channels. These effects 
have been known and described several decades ago [1, 2], but only few examples of morphic effects of phonons 
have been reported in the past. 
 
I will discuss our investigations of such morphic effects of phonons with regard to the collinear magnets Co2Mo3O8, 
Fe2Mo3O8, and Mn2Mo3O8 [3, 4], all of which break the combined PT-symmetry operation of spatial inversion P and 
time inversion T. Hence, Kramers degeneracy is lifted and spin-splitting of electronic or magnon bands at general 
points in the Brillouin zone can occur. Moreover, I will discuss the behavior of phonons and magnons of these 
compounds in magnetic fields, where strong magnon-phonon hybridization and Faraday effects have been 
observed. 
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