Department of Physics & Astronomy

Astronomy 2 Laboratory

Centimetre Optics

Aim

To introduce optical phenomena such as reflection, refraction and interference at wavelengths relevant to radio astronomy, and to impart confidence in laboratory technique.

Tasks

This experiment is open-ended, and is designed to give you a feel for how ‘real’ laboratory research proceeds (albeit by working on a problem which is not in itself ‘cutting edge’ research).  You are presented with appropriate equipment to explore a wide range of different optical phenomena, and with guidelines on how to carry out those explorations.  You need to decide precisely what you want to explore – just as in real research.

In addition to Experiment 1 (designed to introduce the experimental set-up) you should choose between two and four other experiments from the red folder provided and investigate these THOROUGHLY, using the explanatory notes in the folder to guide you.  It is NOT necessary to complete all of the experiments in the folder – since this would mean rushing through them at breakneck speed, with little attention to detail.

Discuss with the Lab Head and demonstrator possible methods for fitting curves and combining errors (see also pages 22-24 of the Laboratory Manual); this is a good experiment for developing expertise in handling errors.  (Note that in these experiments you should be able to estimate measurement errors which are roughly 1/50th of the wavelength – something which for optical radiation would require very expensive equipment).

Make sure that you complete each experiment before moving on to the next.  It is a much more useful learning activity to carry out a small number of the Centimetre Optics experiments well – with good results and a well thought out error analysis – than to attempt to carry out most or all of the experiments badly.

A sensible choice of experiments to complete might be:  1, 2, 4, 6 and 8.  Ask the Lab Head or demonstrator for advice if you are unsure which experiments to choose.  If time permits you are also welcome to attempt later experiments (e.g. Fibre Optics or Bragg Diffraction), but ask for help if it appears that the necessary equipment is not provided for these experiments.

NB DO NOT WRITE ON THE MASTER SHEETS: RECORD YOUR RESULTS IN YOUR LAB NOTEBOOK

