Experiment 245
The Jamin Interferometer

Abstract

Two methods were used to determine the refractive index of air. The Jamin Interferometer was used, an instrument which allows the optical path difference (and hence the refractive index of air) for two beams of light to be analysed in terms of interference fringes. The refractive index is calculated  according to the equation 


[image: image1.wmf]1

+

=

L

n

l

m


where n is the number of interference fringes, λ is the wavelength of light used, and L is the length of the path through an evacuated tube. The refractive index of air was found to be 1.000289 for one method and 1.000286 for the other.

Introduction
The Jamin Interferometer is constructed of two tubes, one of which can be evacuated by a vacuum system. Light is shone from a single source onto a block of glass. This block is aligned so it splits the light into a reflected and refracted beam, which then travel down the two tubes. After passing through these tubes, the light beams then hit another block of glass aligned opposite to the first block, which brings them back together and into a viewfinder. The optical path of the beam of light passing through the evacuated tube is L, but through the air-filled tube is μL, where μ is the refractive index of air at the current temperature and pressure. 
The path difference between these tubes is hence μL – L, or (μ– 1)L, creating an interference pattern. This can be measured by counting the number of interference fringes passing the crosshair in the viewfinder as one of the tubes is evacuated, and is equal to nλ where n is the number of fringes and λ is the wavelength of the light used. Hence:
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and rearranged
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Assuming that (μ – 1) is proportional to the gas density, μ0 is the refractive index at standard temperature and pressure, T0 and P0 (273K and 760mm Hg). Since the gas density is proportional to pressure and inversely proportional to temperature, this can be given by 
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Since P0, T0, T, L and λ do not change in this experiment, the only expression needed is 
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Apparatus
Method

To make sure the equipment was set up properly, tube T1 was evacuated, and a sodium source shone through a slit onto the glass blocks. The angle of the blocks and the focus of the eyepiece were then adjusted until horizontal and clear interference fringes could be clearly seen. The compensator plates were not used for this step. 
Two methods were then used to measure n and P. The first method used was to slowly let air back into tube T1 through tap B, while counting the number of fringes that passed through the viewfinder. Every ten fringes the pressure reading was recorded. The compensators were not used.
The second method involved calibrating the compensators with a white light source. This was achieved by having the tubes both filled with air and replacing the sodium lamp with a white light source, and the compensators C1 and C2
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