Automated determination of position, velocity and separation of arc cathode spots
The high- current pulsed cathodic arcs developed in the School of Physics for deposition of thin films and surface modification are also being used for the study of the basic physics of cathodic arcs.

In these arcs the current between the electrodes is carried by ions and electrons of a plasma produced in evaporated cathode material.. The cathode material is ejected from the cathode surface by cathode spots – small regions of very dense plasma that move erratically over the cathode surface. Each spots carries a high current, and electromagnetic theory implies that the spots should move together and coalesce, but the opposite is observed: they move apart. We have used an electronic high-speed camera to photograph the spots in order to better understand this motion of the spots.

This project will require the students to develop software to interpret the images produced by the camera to give position, velocity and separation of the spots

The camera takes a series of 8 images of the spots, each separated by a known time interval – typically ~1-10 microseconds. 

The objectives of this project are:

· Determine the coordinates of the spots relative to the centre of the cathode. This will require the development of a procedure to identify the “centres” of the spots. (Defined how?) To do this it would be desirable to develop procedures to “sharpen up” the image.
· Plot the positions of the spots in each of the 8 images (in distinguishing colours) on a single diagram, and connect images of corresponding to the same spot.
· Calculate the velocity of the spots from the known interval between the frames.

· Calculate the mean distance of each spot from all the other spots, and the mean of these means.
· From these mean distances and velocities endeavour to determine a relationship between spot velocity and spot separation.

Preferred software: Matlab, although use of other standard software is acceptable if you consider this an appropriate approach.

We have already experimented with using the astronomy software package Sextractor  (together with IDL) to determine the 
