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We reported the high-pressure structural characterization of an organic polyiodide salt in which a 
progressive addition of iodine to triiodide groups occurs. Compression leads to the initial formation 
of discrete heptaiodide units, followed by polymerization to a 3D anionic network. Although the 
structural changes appear to be continuous, the insulating salt becomes a semiconducting polymer 
above 10 GPa. The features of the pre-reactive state and the polymerized state are revealed by 
analysis of the computed electron and energy densities. The unusually high electrical conductivity can 
be explained with the formation of new bonds. 
 
[1] Poreba, T. et al. (2019), Angew. Chem. Int. Ed. 
 
 
 
 

 
Figure 1. High-pressure, as a “zipper”, forces I3- and I2 units to form the conductive polymeric chain. 
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Recent achievements in developing of bright and ultrashort X-ray pulses open new 
possibilities to use X-rays as a probe in experiments on ultrafast time scale. We aimed to 
study laser induced insulator to metal transition with Resonant Inelastic X-ray Scattering 
(RIXS) in soft X-ray regime to track directly the changes in orbital states on the ultrafast 
time scale. The investigating material was thin film of V2O3 – prototypical Mott Hubbard 
material which have insulator to metal transition at T=160K. We pump it with 800nm p-
polarized fs laser pulse to induce the transition. The experiment was made at LCLS free 
electron laser. During the experiment, we successfully excite the insulator to metal 
transition and collect RIXS spectra for different delay times to follow the transition. 
Obtained spectra are in good agreement with data, collected in static regime using 
synchrotrons. With this study we want not only to prove possibility of making ultrafast 
RIXS experiments but also to clarify electron-phonon coupling in such a strongly 
correlated system. Obtained results have significant importance both for instrumentation 
development and deeper understanding of electron band structure dynamics and its 
relation to the crystal structure.  
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Type II multiferroic materials have attracted a lot of attention due to the strong coupling between 
ferroelectric and magnetic order parameter they exhibit, giving the possibility of controlling magnetic 
properties by applying electric field or vice versa. 
We present two different studies on two different type II multiferroics: 
1. CoCr2O4 (CCO) is a type II multiferroic material and in addition presents a remnant magnetic 

moment (ferrimagnet) which is not common in type II multiferroics. 
Here we present resonant soft x-ray diffraction in high magnetic fields on epitaxially grown CCO, 
where we find a direct correlation between magnetic fields and cycloidal rotation direction that is 
expected determine the induced polarization direction.  

 
 
 
 
 
 
 
 
 
 
 
 

2. The orthorhombic (Pbnm) HoMnO3 is of particular interest due to its high magnetically-induced 
polarization values (P) and magnetoelectric coupling strength. The mechanism behind this 
involves symmetric exchange striction. We investigated the atomic distortion to identify the 
broken symmetry of Pbnm in thin films of HoMnO3 at low temperature. Forbidden reflections for 
Pbnm has been observed showing the structural phase transition. Moreover, we present direct 
measurements of the polar distortion visualized by the difference diffraction intensity from 
opposite domains.   

 
Figure 2. HoMnO3 data. (a) Temperature dependence of (050) forbidden reflection for Pbnm symmetry. (b-c) k-scans of 2 
reflection for 2 opposite E-fields (voltage applied: + 1 kV and -1 kV). 

  
Figure 1.CCO data of the intensity contrast (C+ - C-) in function of the propagation vector qq0 for different 
magnetic fields. 
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