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Project report on determination of wavelength of Laser light
using diffraction grating

Aim:

To determine wavelength of laser light using diffraction grating

Objective:

To Ensure accurate and precise measurements of the laser wavelength to minimize
errors.

To verify experimental result with theoretical value of monochromatic laser beam
( Visible light range verification)

Apparatus:

LASER source, Plane Transmission Grating, meter scale, Vertical stands, Screen, etc

Introduction:

Laser is a process by which we can obtain a beam of light which is highly coherent,
highly monochromatic and perfectly parallel.

A laser beam can be sent to any place and return back without any practical loss of
intensity and it can be used for many purposes.

The word diffraction is about spreading out of waves after passing through small
opening. Diffraction effects are important when the size of the opening is
comparable to or less than the wavelength

Principle:

According to grating equation, for a plane transmission grating

�Sinθ=nNλ, Where θ - angle of diffraction,

So, λ = sinθ/nN

λ- the wavelength of Laser, n – order of spectrum and N – number of lines per unit
length

Procedure:

1) A semi conductor diode laser is mounted on the vertical stand so that it produces
a horizontal beam.

2) The given diffraction grating is placed on a vertical stand at a distance of about
6cm from the laser and

normal to it.



3) A screen is placed at a distance of L from the grating

4) When the power is switched on, laser beam is incident normally on the grating.
The beam is diffracted at different angles and hence we get bright spots on the
screen on either side of the central maximum.

5) The distances of these spots of different order from the central maximum is
measured.

Tanθ can be calculated by the equation

tan θ=X/L

From this θ is also calculated.

7) The wavelength of laser beam can be calculated using the formula

λ= sin θ/nN

8) The experiment is repeated by changing the distance between grating and screen.



(Students observing the diffraction pattern and taking the observations)

Observations & Calculations:

Number of lines per inch on the grating, N = 15000 lines/ inch



.

Result:

Experimentally calculated wavelength of laser light by taking multiple readings for
different distances, We finally found the wavelength of laser light is 6205 A0

Wavelength of LASER beam =6205 Ao




