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Report: 
 
A manuscript on BaO2 under pressure has been submitted to Physical Review B on 28 July 
2010. The abstract is shown below. Two more manuscripts on the structural properties of 
LaC2 and BaC2 under pressure are getting close to be submitted. Their abstracts will be 
posted separately.   
 
Structural transformation and vibrational properties of BaO2 at high pressure 
 
I. Efthimiopoulos,1 K. Kunc,1, _ S. Karmakar,1 K. Syassen,1 M. Hanfland,2 and G. Vajenine1, 3, y 
 

1Max-Planck- �Institut f ur Festkoerperforschung, Heisenbergstrasse 1, D-70569 Stuttgart, Germany 
2European Synchrotron Radiation Facility, F-38043 Grenoble, France 
3Institut fuer Anorganische Chemie, Universitaet Stuttgart, Pfaffenwaldring 55, D-70569 Stuttgart, Germany 
(Dated: July 24, 2010) 
 
The tetragonal ambient-pressure phase of BaO2 (CaC2-type, space group I 4/mmm) with sixfold 
coordination of Ba atoms and O2 dumbbells was found to transform reversibly to an orthorhombic 
modi_cation (space group Cmmm) near 33 GPa. The eight-coordinated high-pressure phase represents 
a new structure type. It is related to the CsCl-type structure, but can also be viewed as 
a distorted variant of the hexagonal AlB2 type, suggesting possible polymerization of the isolated 
O2 dumbbells to a 2D network at higher pressure. In addition to in situ x-ray di_raction, Raman 
measurements were performed to study the lattice dynamics of the BaO2 phases under pressure. 
The experimental observations are compared to the results of ab initio calculations of the structural 
stability and dynamical properties. Raman spectra of barium monoxide BaO are reported in an 
Appendix; these results were found useful for the interpretation of the Raman scattering of BaO2. 
 
PACS numbers: 62.50.-p, 64.70.kp, 71.15.Nc, 78.30.Am    
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


