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New‐generation nanolithography machines employ extreme ultraviolet (EUV) light to enable 

the patterning of nanometre-scale features on silicon wafers for the production of integrated 

circuits. EUV light is produced efficiently in a laser-produced tin plasma from transitions in 

highly-charged tin ions. However, plasma expansion into a high‐vacuum nanolithography 

machine may lead to contamination of, or damage to its main EUV collector mirror. 

We will present a joint experimental and theoretical study of plasma expansion from Nd:YAG 

laser-irradiated (λlaser = 1.064 µm) tin microdroplets. Experimental measurements of the ion 

energy distribution exhibit a near plateau in the distribution for ion energies in the range 0.03 

– 2 keV, a localised peak at 2 keV followed by a sharp fall-off in the distribution for energies 

above 2 keV. Charge-state resolved measurements disentangle this peak into the intersection 

of local maxima in the ion energy distributions of the tin ions Sn3+ - Sn7+. 

In order to better understand the expansion process, we have simulated the laser-droplet 

interaction and subsequent plasma expansion using two-dimensional radiation hydrodynamic 

simulations based on a single-fluid hydrodynamic model. The resulting simulated ion energy 

distribution is found to be in excellent agreement with the experimental measurements both in 

terms of the shape of the distribution and the absolute number of detected ions. We find that 

the peak in the ion energy distribution can be attributed to a high-velocity, dense shell formed 

at the early moments of the expansion. 

47th EPS Conference on Plasma Physics P1.2027


