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Report: 
 
A pump-probe procedure was successfullly set up on ID24 using an in-house 3 ns Q-switched 
Nd:YAG laser operating at 450 nm with a 10 Hz repetition rate. Detection was with a Ge 
microstrip detector consisteing of 1024 elements of 50 µm pitch.1 The experiments were 
performed in 4-bunch mode and allowed isolation of single bunches. 
 
Two Cu(I) complexes were investigated with the aim of examining the 3MLCT (Metal to 
Ligand Charge Transfer) phosphorscence state: [Cu(dmp)2]+ (1) (dmp = 2,9-
dimethylphenanthroline) and [Cu(dbtmp)2]+ (2) (dbtmp = 2,9,-di-n-butyl-3,4,7,8-
tetramethylphenanthroline)  in acetonitrile solution.  The former complex (1) provided a 
calibration experiment for this energy-dispersive method against a scanning XAFS pump-
probe procedure.2 The more bulky ligand (2) was utilised to increase the lifetime of the 
excited state.  The difference spectrum between the ground state and the Cu(II)-like excited 
state is shown in Figure 1. 
 



 

  
Figure 1. Difference Cu K-edge XAFS spectrum between ground and 3MLCT state of 
[Cu(dbtmp)2]= (15.5 mM in MeCN) 
 
Using this difference spectrum and altering the delay between the laser and X-ray pulses, a 
time profile for this excited state could be measured (Figure 2). 
 

 
 
Figure 2. Time profile of the decay of  3[Cu(dbtmp)2]= at room temperaure in MeCN. 
 
The experiment demonstrated the viability of energy dispersive EXAFS as a means of 
studying transients of short duration via a laser pump- x-ray probe method, even though it 
requires measurment in transmssion. Subsequent to the experiment considerable work has 
been carried out on veriying the photochemistry via uv-visible transient absorption 
procedures, density functional calculations of ground and excited states, and simulations of 



 

the XANES spectra from the calculated structures, and the work is now published.3  The 
3[Cu(dbtmp)2]= state shows a Jahn-Teller bending distortion from tetrahedral (as a d9 excited 
state) to an inter-ligand diheral angle of 60°. The XAFS evidence strongly difavoured 
exciplex formation and a 5-coordinate excited state 
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