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Report:
The aim of the allocated beamtime was to investigate the lattice dynamics and the hyperfine interactions on

organometallic osmium monoarene complexes (99% enriched to 187Os) with cancer cell cytotoxicity.

The whole beamtime was pleasant, the data acquisition procedure was smooth and the quality of the obtained

data was exceptional.

The nuclear resonance of 187Os was found at 9.778(3) keV.  We determined the previously unknown nuclear

quadrupole splitting of the excited state, Q3/2= 1.46(10) barn, by measuring nuclear forward spectra from Os

metal at room temperature. In addition, we precisely determined the lifetime of the first excited state of Os,

which is 3.43(25) ns, see Fig. 1. 

We designed a high resolution monochromator which we tested during the allocated beamtime. The provided

energy band-pass was, 1.05(5) meV, in agreement with our theoretical design, see Fig. 2.

The obtained high resolution gave us the opportunity to carry out phonon spectroscopy. We first measured

nuclear inelastic scattering spectra from Os metal and we extracted the density of phonon states as well as all



the related thermodynamical properties. For example, the obtained Lamb-Mossbauer factor in Os metal is

0.95(1) at  room temperature,  the mean interatomic force constant  is  335(5) N/m,  the extracted  speed of

sound, 3.58(14) km/s, is in agreement with the macroscopically obtained value, 3.791 km/s. The preliminary

data are include in a manuscript which is about to be submitted for publication.

More  importantly  we  have  collect  good  quality  nuclear  forward  and  inelastic  scattering  spectra  on  Os

organometallics. Typical nuclear forward spectra are presented in Fig. 3. The corresponding nuclear inelastic

scattering spectra are shown in Fig. 4. 

Combining the results obtained in this study with our further investigations,  i.e., first principle theoretical

calculations, far-IR, etc, we are be able to correlate the difference in the interatomic bonding with respect to

functionality of Os organometallics. 

Fig. 1: The time distribution of the delayed 
incoherent (a) and of the coherent (b) scattering
spectrum 

Fig. 2: The energy resolution of the high resolution 
monochromator in linear and logarithmic scale (points) and
comparison to theory

Fig. 3: The nuclear forward scattering spectra obtained in 
two different Os monoarene complexes. Fig. 4: The nuclear inelastic scattering spectrum obtained

on the sample #1 depicted in Fig. 3


