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PbMBO4-materials (M = Ga, Al, Fe, Mn, Cr) have attracted scientific attention due to their magnetic properties [1] 
as well as their temperature [2]- and pressure-dependent [3] behaviors. The compounds crystallize in space group 
Pnam and belong to the mullite-type family of compounds, featuring a trans-type chain of edge sharing octahedral 
MO6-units extending along the c-axis. The chains are interconnected in the ab-plane by trigonal planar BO3- and 
pyramidal PbO4-units. At ~1048 K, the aluminum phase undergoes an irreversible, reconstructive phase transition 
into the -PbAlBO4-polymorph [4] (space group Pbcn). In-situ X-ray diffraction between 13 K and 1000 K show both 
polymorphs to be stable in this temperature range. Using temperature- and pressure-dependent X-ray diffraction 
and ab-initio modeling, we investigated the axial negative thermal expansion (ANTE) and negative linear 
compressibility (NLC) in - and -PbAlBO4 based on single crystal data. The interplay between the Grüneisen 
functions and the mechanical properties of the systems determine the ANTE. The structural features suggest that 
the NLC arises from the topology of the polymorphs, which is directed by the stereochemical active lone electron 
pairs of the Pb+2 cations. 
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