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The oldest and a well-established technique to measure electron temperatures and electron 

densities in a plasma is the Langmuir probe, introduced by Mott-Smith and Langmuir. 

Plasma parameters for CCRF reactors as used in this work are therefore already well known 

for many different gas mixtures, powers and pressures. 

However, in dust forming plasmas the current onto the probe may be distorted by charged 

dust particles and non-conductive contamination due to film forming radicals, ions and dust. 

Due to these difficulties electron density and temperature in nanoscale dust containing 

plasmas are still under investigation in the community. 

One approach to overcome the soiling problem is by shielding the probe tip from its 

environment. In the present study ion bombardment by a negatively biased probe was used 

instead to keep it clean and the dirt was also evaporated by drawing high electron currents. 

Additionally, the V-I-characteristics were obtained by an advanced and fast voltage sweep 

pattern for the probe bias. By keeping the duration of positive bias shorter than the inverse of 

the nanoparticle’s plasma frequency 𝜏𝑑 = 2π/𝜔𝑝𝑑 the negatively charged dust particles are not 

able to overcome the on average negative probe potential and, thus, cannot contaminate the 

probe. 

Measured changes in electron density and temperature are presented during the entire growth 

cycle of nanoparticles alongside the electric measurement for tracking the successive growth 

cycles of nanoparticles. An upper limit for the dust plasma frequency will also be presented. 
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