Investigation: Reflection and Albeda - Pupils Notes

Introduction

Candles, fires and light bulbs give out light that is they are luminous but most objects are non-luminous.  The importance of this is that we only see objects because they reflect light and other electromagnetic wave lengths like infrared and ultraviolet.

In astronomy, the stars we see are luminous but planets are non-luminous so we only see planets when light falls on their surface and is reflected from that surface.  However, space is not dark; there is a weak light from the stars.  In this reflection the lighter, the colour of the surface the better it reflects light and in astronomy this is known as albeda.  Albeda or Normal Albeda (from the Latin albus for "white") is defined as the fraction of light reflected by a body or surface or the percentage of electromagnetic radiation reflected by a surface; the ratio of electromagnetic radiation falling on the surface and that reflected from the surface:

Reflected radiation

Radiation hitting the surface

Albeda is used in astronomy to describe the reflective properties of planets, satellites, and asteroids and in climatology to determine changes in surface climates.  It is affected by the nature and colour of the surface and its value ranges from 0, for a perfectly black surface, to 1, for a totally reflective surface.
You are to investigate the albeda effect.  To do that you will need to work, as a group, and from this you will need to plan your investigation.

Investigation

· Make a testing chamber from the A3 black paper; see diagram below.  The back wall needs to be a square of around 25 cm.

· Create planet surfaces using different coloured papers and use cellophane to cover the surface of the simulated planet and improve its reflectivity.  These are attached to the back wall of the testing chamber about half way up.  Opposite a cross is cut to allow a push in observation and measuring hole

· Place a low powered light source at the base of the chamber to simulate the light of space.

· Use a light meter and snapshot mode to get a comparative graph.

· Repeat using an infrared meter also in snapshot mode to get a comparative graph.

Reporting

Analyse the data and form some conclusions of your own.  In those conclusions, consider the following:

· Explain why using the albeda might help with our knowledge of space and planets

· What are the limitations of the approach – explain how you might improve the investigation

· Is the data reliable or valid – explain your answer

· What do you want to investigate now?

· Create a map of the important facts and ideas that helped you in forming your ideas.

Extension

· Explain why we can see comets more easily than planets – what is the composition of a comet and why does this help in seeing them?

· Now, explain why we can see meteors, using the same approaches, which are small dark lumps of matter moving through space?

Simulated Planet Reflection Chamber

Diagram of a suitable testing chamber but you can design your own.

Simulated planets surfaces covered by a cellophane circle 5cm disc





Hinged lid – use sticky tape as the hinge then fold over the edge to form a seal Allows access to place discs





Push in cut for viewing or for instruments





Light hole 1cm x 1 cm place light source here and shine in the box





Back wall is a square 25cm x 25cm.  Black paper





A4 sheet of black paper curved and taped to a back sheet of black paper.  Attached are two end pieces as shown








