Lab 8 Geometric Optics
GOAL

To characterize lens and to study image formation using lens system. 
INTRODUCTION

Optics is the study of light. Usually it is broken into two categories: Physical Optics, dealing with light’s wavelike behaviors, such as interference and diffraction; and Geometrical Optics, dealing with its tendency to travel as straight line “rays” until reflecting, as it does from a mirror, or refracting/bending, as it does in passing through a lens. 

Lens is characterized by its focal length f. It depends on the radii of curvature of its surfaces and on refractive index of the glass or plastic of which it is made. A converging lens is curved so as to tend to converge light rays toward the lens’ axis and has a positive f, while a diverging lens tends to diverge rays away from the lens’ axis. Light from a point source (or object) after traveling through the lens will either converge to a point which we call real image or diverge as if it comes from another point source which we call virtual image. The lens equation related the distance from the object to the lens do and the distance from the image to the lens di to the focal length:




1/do + 1/di = 1/f

 In this lab, we will measure the focal lengths of converging and diverging lens based the lens equation. We will also study image formations of simple two lens system.   
APPARATUS
Optical bench, lens, object slides, lights, screen, ruler

PROCEDURE

Focal length of lens

1. Put the light at the end of the optical bench.

2. Put a lens with a focal length of 250mm at about 15 cm on the optical bench. 
3. Move the screen until a clear image can be seen. 
4. Record the position of the lens, object slide, and the screen.

Image formation of a simple two lens system
1. Mount a second lens (f=100mm) between the screen and the first lens.
2. Move the screen until a clear image can be seen.

3. Record the size of the image and orientation

4. Record the position of the lens, object slide, and the screen.

5. Move the location of the second lens and repeat step 2 to 4.

6. Repeat step 5 three times
DATA
