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Report: 

 

The halogen ligands coordinated to the metal center are known for their remarkable polarity and 
abundant charge, particularly for their ability to increase the electron density around the metal ion. 
These properties have been extensively studied in our group through time-resolved X-ray solution 
scattering experiments, notably in the case of K[Au(CN)2], a gold atom compound that has shown 
unique scientific phenomena. K[Au(CN)2] exists in various oligomeric forms in the ground state, 
driven by aurophilic interactions, and has been analyzed to undergo a dynamic transition from 
trimers to tetramers under a 267 nm laser. 
In order to investigate the influence of halogen ligands on the structural dynamics of the trimer-to-
tetramer structural dynamics in K[Au(CN)2], the researchers conducted time-resolved X-ray solution 
scattering experiments, known for their sensitivity to structural changes. 
The experiments performed in this proposal involve 50 and 150 mM AuBr2 and 50 mM AuI2. To 
conduct this experiment, we utilized the 7/8+1 (192+8mA) bunch mode. We employed a 267 nm 
laser pulse as the pump and utilized X-ray scattering as the probe. The signal was detected using a 
Rayonix CCD detector. The time delay and difference scattering intensity are shown in Figure 1, as 
reported in the X-ray experimental results. 



 

 
Figure 1. The difference scattering signals from conducted using time-resolved x-ray solution 
scattering at CH-6450 (A) 50 mM AuBr2, (B) 50 mM AuI2 and (C) 150 mM AuBr2 
 
In the difference scattering signal at 100 ps, we can observe that the signals of the previously 
studied K[Au(CN)2], AuBr2, and AuI2 are all different (Figure 2A). Furthermore, we can also see that 
AuI2 and AuBr2 exhibit differences (Figure 2B). This explicitly confirms that the structural change 
signals vary in the presence of bromide and iodide ions compared to cyanide ions. 
The exact nature of the structural changes underlying these differences and the properties of the 
halogen ions responsible for these structural changes are currently being analyzed and will be 
addressed in the ongoing analysis and paper writing 

 
Figure 2. The comparison between difference scattering signal at 100 ps time delay (A) The 
comparison between 50 mM AuBr2, 150 mM AuBr2 and K[Au(CN)2] and (B) The comparison 
between AuI2 and AuBr2. 

 

 

 

 

 

 

 

 


