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Anharmonic movement is highly expected for the lighter atoms, as they are more influenced by the motion of their heavier parent 

atoms. However, because of low X-ray diffracting power of H-atoms, their motion is assumed as harmonic isotropic during routine 

structural studies or harmonic anisotropic during charge density studies with ADPs calculated in most cases. In this study we try to go 

one step further and check if it is possible to successfully refine H-atoms anharmonically. 

For our study we performed neutron diffraction experiments on α-glycine (P21/n) high quality single crystals in 90 K and 200 K in 

ILL (Grenoble, France). With the high resolution of the data that we collected we tried to investigate whether anharmonic motion of 

H-atoms can be observed and modelled. Using Jana2020 we refined all H-atoms with Gram-Charlier coefficients up to the third level 

and then checked their 3D probability density function maps dependence on resolution. We performed Prince-Spiegelman test [1] to 

compare models with harmonic and anharmonic treatment of H-atoms to decide which model better fits the collected data, apart from 

simple comparison of refinement parameters like R1, wR2 and GooF. 

At the end, to put H-atoms anharmonic motion refinements and observing changes in the model with varying resolution in perspective, 

we calculated lowest necessary resolution of the data collection according to Kuhs’ formula. It has been shown by Kuhs [2], that most 

information of the anharmonic motion of atoms is contained within higher angle reflections intensities. Our results agree with this 

assumption and the provided formula. 
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