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Report: 

The aim of this experiment was to exploit anomalous 

X-ray scattering to draw out high Bragg intensity contrast 

in a difference experiment where small structural changes 

arise from photoexcitation. We focus on photoinduced 

structural changes of a metastable light-activated 

complex, [Ru(NH3)4(H2O)(SO2)](tosylate)2, where the 

SO2 ligand photoisomerises from η
1
 (end-bound) to η

2
 

(side-bound) bonding to the Ru metal. (See Scheme 1).  

We performed full structure collections on both the ground state and photoexcited structures, each both using 

standard 0.7 Å radiation and at the Ru K edge to capture the anomalous X-ray scattering. We also measured 

the XANES spectra of each structure in situ.  

Preliminary data analysis indicates that the experiment was a great success. The photoinduced η
2
 state is 

clearly identifiable (Fig. 1). Moreover, the high-resolution data obtained are of sufficient quality for charge-

density analysis (Fig. 2). 

Analysis of the AXS data and XANES spectra is ongoing. The latter display the anisotropy expected from 

single-crystal analysis; to assist in interpreting these, we are employing DFT modelling using the CASTEP 

code. Preliminary results show good agreement for this system, as well as for reference data on metal 

phthalocyanates (which are standard model compounds for XANES modelling) obtained from Phil Pattison. 

 
Scheme 1: Photoisomerism of the SO2 ligand 



 

Figure 1 

Photo-difference map showing a 

model of the ground state (in 

wireframe) applied to data from the 

photo-excited state. The deep holes 

around the ground-state S and O 

atoms indicate that these have moved 

in a significant fraction of the unit 

cells, and the small peaks nearby 

show two new positions for S1 and 

one for O2. 

 

 

 

 

 

Figure 2 

Difference map of the ground state, 

showing a spherical-atom model of 

the sulfonate counterion (in 

wireframe). This ion does not 

participate in the photoexcitation. 

The quality of the data is indicated 

by the peaks at the bond-critical 

points, demonstrating that these data 

can support more sophisticated 

charge-density models. Note the 

relatively small colour scale 

compared to Fig. 1. 

 

 

 

 

 

 


