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Report: 

In the allocated beamtime we measured the nuclear forward spectra (NFS) of the following series of 187Os-

enriched complexes in oxidation states +6, +5, +4, and +3: 

K2[OsVIO2(OH)4] (1) 

[OsVCl6](C24H20P) (2) 

[OsIVCl5(C7H6N2)](C7H7N2) fr2 brown, 1H-ind (3) with (4) as minor species in ratio 7.6:1 

[OsIVCl5(C7H6N2)](C7H7N2) fr1 violet, 2H-ind (4) 

cis-[OsIVCl4(C7H6N2)2] (5) 

[OsIVCl6](C3H5N2)2 (6) 

[OsIVCl6](C24H20P)2 (7) 

mer-OsIIICl3(C3H4N2)3 (8) 

trans-OsIIICl2(C3H4N2)4]Cl (9) 

 

The measurements were performed at ID18/ESRF using a high-resolution monochromator with instrumental 

resolution of 1.05 meV. The data acquisition procedure was smooth and the quality of the obtained data was 

excellent. The nuclear forward scattering (NFS; see Fig. 1) of complexes 1–9 were different in accord with 

their different coordination environment and symmetry. In addition, nuclear inelastic scattering (NIS; see Fig. 

2) spectra of all nine complexes were measured.  
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Figure 1. NFS spectra for compounds 1 and 9 measured separately and together with the beam oriented 

perpendicular to the sample.  

 

Figure 2. NIS spectra of compounds 1, 4, 5, and 9. 

 

The performed measurements allowed for obtaining benchmarking information with regard to the local 

coordination (the so-called quadrupole splitting, EQ), as well as on the vibrational properties (summarised in 

the density of vibrational states of Os) for nine complexes (from 11 available). For these nine compounds, the 

EQ were extracted by fitting the experimental NFS spectra measured vs time as shown in Figure 3 for one of 

the compounds measured. A model was developed in which both NFS and Mӧssbauer data were fitted 

simultaneously. 

 

 
Figure 3. 187Os NFS time spectrum measured at room temperature on K2[

187OsO2(OH)4] with fit (red trace). 

Inset: simulation of the Mössbauer cross-section versus Doppler drive velocity. 

 

The allocated beamtime was not enough to perform the measurements for osmium(VI) compounds 

Et4N[OsVICl4(N)(H2O)] and nBu4N[OsVICl4(N)], as well as to carry out additional measurements, which 

would allow for extraction of isomer shift (I.S.) data at 300 K. Under such circumstances it seems imperative 

to request additional beamline time.  


