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Description of the work carried out during the STSM  

Description of the activities carried out during the STSM. Any deviations from the initial working plan shall also 

be described in this section.  

(max. 500 words)  

The main work has been focused on building a spectrometer in the extreme ultraviolet (XUV) range along 

with and the generation of XUV light through the high-order harmonic generation (HHG) process. In 

particular the following tasks have been achieved: 

• XUV photon spectrometer: First alignment and set up of the spectrometer were carried out. 

Reference points for future alignment were installed. The calibration of the spectrometer (pixel 

to photon energy) was completed.  

• Time Of Flight (TOF) electron spectrometer: the alignment of the spectrometer was carried out. 

The calibration and measurement of the photoelectron spectrum has not been performed yet 

due to the incompatibility of the electronic instruments available in the lab to acquire the electron 

signal from the TOF spectrometer with sufficient temporal resolution. 

• HHG: High-order harmonics were successfully generated for the first time in the laboratory. The 

position of the gas cell has been optimized to maximize the flux and extend the cut off. Cells with 

different lengths (3 mm and 5 mm) have been tested, as shown in the figure below. In both case, 

Argon was used as generation gas. The back pressure inside of the gas cell was optimized and 

a value of 70 mbar was found as the optimal value to increase the flux. The spectrum generated 

ranged between 13 eV to 60 eV with discrete peaks corresponding to the odd harmonics of the 

driving field, indicating the generation of a train of attosecond pulses. The temporal 
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characterization of the pulse has not been carried out yet due to the limitation on the 

photoelectron spectrum measurement using the TOF spectrometer. 

 

Figure 1 Calibrated XUV photon measured with the XUV spectrometer of HHG spectra generated in Argon. The 
spectrum ranges from 10 eV up to 60 eV, generating a comb of odd harmonics from the HH9 to HH37. The blue line 
represents the harmonics generated using a 5mm gas cell and the orange line using a 3 mm gas cell. For both case 
the gas pressure inside the gas cell was set to be 70 mbar. The two spectrums have been measured using the same 
voltage on the MCP and phosphor screen. 

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

Description and assessment of whether the STSM achieved its planned goals and expected outcomes, including 

specific contribution to Action objective and deliverables, or publications resulting from the STSM. Agreed plans 

for future follow-up collaborations shall also be described in this section. 

(max. 500 words)  

The long-term objective of this collaboration is to build a fully operational beamline for photoelectron 

spectroscopy with XUV attosecond pulses in the “Centro de Láseres Ultrarrápidos” (CLUR) of the 

Universidad Complutense de Madrid in Spain. CLUR operates as a user facility, being thus open to the 

scientific community. Such infrastructures are rather scarce in Spain and it therefore offers a unique 

opportunity to extend attosecond technologies to other fields and attract new collaborations to the COST 

Action, providing a frame for multidisciplinary cooperation in the emerging field of Attosecond Science.  

In this STSM we reached the goal to generate attosecond train pulses (ATP) through the HHG process. 

A careful plan has been set with the host group to improve the existing beamline, including a list of 

components to be bought for a future upgrade.  

The results of this STMS represent the first step on the development of attosecond beamline moving 

towards time-resolved imaging spectroscopy with time scales ranging from few hundreds of attoseconds 

up to tens of femtoseconds. Indeed, future actions by the host group plan to:  

(a) equip the beamline with a velocity map imaging (VMI) spectrometer. 

(b) combine the beamline with the output of an optical parametric amplifier. 

(c) implementation of XUV filters or multilayer mirrors to select one-harmonic for one-photon excitation. 

Driving HHG with an optical parametric amplifier operating in the mid-IR will extend the cut-off of the 

HHG towards the carbon K-edge, a highly desired benchmark in any chemistry laboratory. This will 
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provide in the future a unique table-top high-harmonic soft X-ray source to probe photoinduced chemistry 

via femtosecond X-ray transient absorption spectroscopy. 

Hence, I believe this will be a key contribution in the near future to the following technical objectives of 

the WG1: 

O.1.2. Implementation of efficient attosecond UV/XUV-only pump-probe schemes for an optimum 

imaging of electron dynamics.  

O.1.3. Combination of time-resolved mass spectrometry with VMI and multi-coincidence detention 
methods for a detailed analysis of the coupled electron and nuclear dynamics arising from attosecond 
XUV irradiation.  

 


