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The aim of this project is to combine measurements utilising Langmuir probes correlated 

with Hydrogen plasma emission measurements in the University of Liverpool ICP discharge 

plasma source. By submerging divertor-like materials into the plasma, such as Carbon and 

Tungsten and nanostructured Tungsten, via a sample heater mount, the material temperature 

and surface conditions in conjunction with the plasma conditions will be varied, and an 

analysis of the measurements taken will then give an insight into how plasma and material 

conditions influence atomic and molecular emission.  

Plasma parameters including electron density, electron temperature and electron energy 

distribution function for a range of conditions will be coupled with atomic and molecular 

emission data to investigate plasma surface interactions and the key plasma processes in 

tokamak divertors. For these experiments, the pressure and power is varied from 0 to 10 Pa 

and 10 to 500W respectively, and the resulting plasma parameters and atomic and molecular 

emission intensities will be analysed to give conclusions on key atomic and molecular 

reactions within low-temperature plasmas. The emission intensities over a wide range of 

wavelengths will be collected, focusing on H-alpha, H-beta and Fulcher Band emission 

intensities. This data will then be compared with a variety of collected electron properties, for 

densities spanning between, 1 x 1016 to 1 x 1018 m-3 and electron temperatures in the range of 

a 1-6 eV to build up a large database of conditions.  

Using the information from these experiments, the effect of different material surface 

conditions on plasma parameters and plasma emission will be diagnosed which will then 

contribute to research on key atomic and molecular processes in plasma detachment. The 

preliminary results from these experiments will be presented alongside a plan for future 

experiments studying plasma emission in the MAST-U divertor later this year. 
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