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Description of the work carried out during the STSM  

 

During the stay at the DESY laboratory in Hamburg the necessary equipment to combine liquid phase 

experiment with vacuum environment and the few femtosecond laser was build. The liquid jet performed 

adequately when operated with pure water and provided a few micrometer thick target necessary to 

prevent pulse stretching. A transient absorption spectrometer was also assemble to allow for single shot 

detection in order to suppress laser fluctuations efficiently. The spectrometer yielded the high sensitivity 

necessary for this type of experiments (<1 mOD). The Calegari group at DESY successfully provided the 

necessary laser pulses despite laser complications. The pump pulse was tuned to maximize overlap with 

the 550 nm absorption band while preserving the few femtoseconds duration. The probe pulse was tuned 

to provide the most flux at 300 nm. Its Fourier limit reached the 2fs duration covering a region from 200 

to 315 nm.  

In the first week, the necessary laser and jet conditions were found. The next step was to reduce the 

unwanted pump scatter in the probe spectrometer. A small angle between pump and probe is necessary 

to preserve the temporal precision of the setup and this lead to intense pump signal in the detector. This 

was accomplished by placing various wavelength separator in the probe propagation and some 

apertures.  

After finding time and spatial overlaps, the signal of pure water was collected. A range of experimental 

conditions were explored: different time steps, range, polarizations (co and crossed polarized as well as 

magic angle), pump fluence and dispersions and well as the probe dispersion.   

After this full characterization, we decided to attempt operation of the jet by cooling it using liquid nitrogen 

traps. This step was taken to reduce the pressure in the adjacent chambers and prevent potential 
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pollution of the optics by the iron complex. The operation of the jet in these new conditions was not 

possible as the sample freezing led to creation of columns in the trap which stopped the jet after only a 

few minutes.  

Description of the STSM main achievements and planned follow-up activities 

In conclusion, this beamtime allowed us to explore new behaviour of water using a deep UV probe with 

unique time resolution. We believe that the dynamics observed is due to stimulated Raman transitions 

in the OH stretching mode of the solvated water. This high frequency vibration is excessively complicated 

to observe due to its high frequency and fast dephasing in solution. Its investigation will bring new insight 

to the dynamics behaviour of water that is, we believe, otherwise inaccessible. We are currently 

undertaking steps to further analyse data and confirm this first assignment. These results will probably 

be the subject of a publication.  

The STSM is a partial success in light of the experimental difficulties inherent to this experiment. In the 

duration of the STSM, the full assembly of a state of the art transient absorption detection had to be 

made and combined with a liquid phase apparatus. The small interaction pathlength of 1 µm combined 

with the complex laser setup impose stringent constrains on the detection. The observation of new 

dynamics in water is therefore an important breakthrough and encouraging for future collaborations. All 

the groups learned a lot from this beamtime and it will serve as a stepping-stone for future investigations.  

Discussions are on-going between the groups involved in this collaboration to pursue follow up 

experimental campaigns in order to investigate solvated compounds such as iron complexes in order to 

shine light on its sub 50 fs intersystem crossing dynamics. This will require the use of a recycling system 

available Paris’s group to reduce the vapour pressure as well as reduce constraints on the sample 

volume.   

 

 


