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Report: 
This successful ID31 experiment used the beamline liquid Helium cryostat to examine structural distortions 
in a series of spinel oxide samples; including Mn3O4, and GeM2O4 (with M = Co, Ni, Fe). 
 
As part of the complete structure-property understanding for these materials, the ESRF data were combined 
with powder diffraction measurements made at the APS beamline 11-BM, and also with physical property 
data (magnetic, dielectric permittivity, and thermoanalytical) measured at UCSB.  These results were used in 
2 separate publications in the journal Physical Review B.  Please refer to the publications listed below for 
details (and figures) of the results. 
 
We thank Andy Fitch and Caroline Curfs for providing assistance in using beamline ID31. 
 
A few brief comments about experimental finding not included in the publications below.  The "new" 
cryostat at ID31 perform brilliantly.  However -  beam heating of the powder samples at cryogenic 
temperatures (< 50 K) was a significant challenge, especially if the full flux of the ID31 (with all 3 gaps 
closed) at our experimental energy of ~ 29 keV (0.413731 A).  Fortunately, we had a "standard" powder of 
CuFeO2 which is displays a well established clear structural  transition at ~ 12 K.  Using this sample (soon to 
be provided to ID31 staff as a reference material) we were able to determine the correct sample preparation 
methods and beam flux conditions (running with only one 1 closed gap!) that ensured a experimental real 
sample powder temperature approximating the display cryostat temperature reading.  This can be an 
important consideration for many future low temperature cryostat experiments at ID31. 
 
Publications incorpationing ESRF, ID31 powder XRD data   
++++++++++++++++++++++++++++++++++++++++++ 
Kemei, M. C.; Harada, J. K.; Seshadri, R.; Suchomel, M. R. Structural change and phase coexistence upon 
magnetic ordering in the magnetodielectric spinel Mn3O4. Physical Review B 2014, 90, 064418. 
 
Barton, P. T.; Kemei, M. C.; Gaultois, M. W.; Moffitt, S. L.; Darago, L. E.; Seshadri, R.; Suchomel, M. R.; 
Melot, B. C. Structural distortion below the Néel temperature in spinel GeCo2O4. Physical Review B 2014, 
90, 064105. 


