Diffraction Grating

Purpose: To measure the wavelength of sodium light using diffraction grating.

Apparatus: Spectrometer, Diffraction grating, Sodium lamp electric high supply.

Method:

1. Fix the grating on the table of the spectrometer.

2. Turn the telescope until the image of the slit is in the center of the field of view as shown in figure (Position 1).

3. Read the vemic (α) on the telescope using short — focal converging lens as a simple magnifier.

4. Turn the telescope to (Position 1) to receive the first order diffracted image (the image of the slit is yellow color).

5. Read the vemic (α1) on the telescope.

6. The difference between (α1 - α) is equal the angle (θ1) for the violet angle light.

θ1 = α1 - α

7. Repeat the experiment: in the second direction to measure (α2).

θ 2 = α2 - α
8. Calculate the wavelength of the yellow light by using the following equation.

S sinθ  = mλ

S = [image: image2.png]1



                       θyellow = [image: image4.png]81+82





Where, S = The grating spacing.
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N = No. of Lines.
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 = sinθ1 = λ  

Medical Applications:

All light waves undergo diffraction as they pass through a small opening. Thus the iris produces a diffraction pattern on the retina. At the normal opening of the pupil (~ 4 mm) this phenomenon has no practical consequences for our daily vision tasks. However, if the pupil becomes much smaller, for example 1.0 mm, diffraction produce a measurable effect on visual acuity. You can demonstrate this effect by reading an eye test chart through a 0.75 mm hole: you should notice a decrease in your ability to read the small letters.

All lenses have defects (aberrations). The effect of such aberration is reduced if the lens opening is made smaller. In the eye, a small pupil improves visual acuity. However, if the pupil is made very small, the acuity becomes worse due to diffraction effects. There is an optimum size for the pupil; best acuity for an emmetropic eye is obtained with a pupil size of 3 to 4 mm—its normal size under good illumination.

A point source of light will not be focused on a single cone because of diffraction effects.

Diffraction in the eye. (a) Monochromatic light from a distant point source is brought to a focus at the fovea centralis in the retina. (b) The diffraction pattern on the retina produced by a pupil 3.0 mm in diameter consists of a central bright spot 8 µm in diameter surrounded by a ring of light of reduced intensity.
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The angular spread 2θ of the central bright spot at the retina for λ = 555 nm and a pupil 3.0 mm in diameter a is given by 2θ = 2(1.22)(λ/ a) = 2(1.22)(555 * 10-9/3 * 10-3) = 4.5 * 10-4 radians.

The diameter of the central bright spot at the retina is the product of the effective aperture to retina distance (17 mm) times 2θ, or 17 (4.5 * 10-4) = 8 * 10-3 mm = 8 µm. This spot will include many cones (diameter, ~ 1.1 µm).

