
Paschen’s Law Experiment and the DC Discharge as a BFY lab  
 
 

 
Fig 1: Typical DC discharges. The top image is from the setup described 

here.  
 
Plasmas are the most common form of matter in the visible universe but 
remain one of the least studied topics in the undergraduate physics 
curriculum. While a fascinating multivariable system on its own, the study of 
plasmas also has connections to a significant number of topics in an 
undergraduate physics curriculum, from classical mechanics to atomic 
physics.  
 
In this workshop, we use a DC glow discharge, a simple plasma source 
that is understandable to undergraduate students yet flexible enough to be 
used in a variety of experiments (see our article in the Sept. 2013 edition of 
AJP for more details). This type of source is relevant to fluorescent lighting, 
plasma televisions, and surface treatment of materials. The dc glow 
discharge is composed of two conductors separated by some distance and 
electrical potential inside an evacuated vessel at moderately low pressures 
(between a few and a hundred Pascals). The electrical potential needs to 
be high enough (hundreds to thousands of Volts) to breakdown the gas into 
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a plasma. The characteristics of the plasma are controlled by four 
variables: potential difference and distance between the electrodes as well 
as the type of gas used and its pressure. In our device, we evacuate glass 
vessels that house stainless steel electrodes. Each has a two-stage 
direct-drive vacuum pump, an inlet valve system, and a pressure sensor. 
The vessels can be filled with any gas (including air) through the pressure 
valve to a range of 20-1000mTorr. We use power supplies that provide a 
potential difference of up to 2000 V and 10 mA.  
 
We investigate the transition from a gas to a plasma and correlate the 
breakdown voltage to the length of the tube and the gas pressure 
(Paschen’s Law).  
 

 
Fig 2: DC discharge setup  

 
A sample lab write-up is provided in the workshop documents 
(Lab_handout.pdf). In it, there is a discussion of the physics that leads to 
the shape of the curve and its dependencies.  


