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1. Types of waves
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Broglie wave of frequency fand wavelength A.




E=hf |, A:E and v="fA

P
h (Plank constant) = 6.626 x 10" J.s
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Q\ Different types of waves have a different set of characteristics.
Based on the orientation of particle motion and direction of energy,
describe the type of waves?



Mechanical Wave -

» Amechanical wave is a wave that is an oscillation of matter and is responsible for the transfer of

energy through a medium.
» There are two types of mechanical waves:

< Longitudinal waves - In this type of wave, the movement of the particle are parallel to the
motion of the energy i.e. the displacement of the medium is in the same direction to which the

wave is moving. Example - Sound Waves, Pressure Waves.

< Transverse waves - When the movement of the particles is at right angles or perpendicular to
the motion of the energy, then this type of wave is known as Transverse wave. Light is an
example of a transverse wave. Some of the other examples are - ‘Polarized’ waves at

Electromagnetic waves.

TRANSVERSE WAVE

LONGITUDINAL WAVE




Matter Wave _
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Electromagnetic Wave

>
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The dual nature of matter; its ability to exist both as a particle and a wave was first brought to light by

the founders of the field of Quantum Physics.

For example, a beam of electrons can be diffracted just like any other beam of electromagnetic

radiation or water wave.
This property of matter was brought forward by Louis de Broglie’s Hypothesis.

De Broglie’s hypothesis of matter waves postulates that any particle of matter that has linear

momentum is also a wave.

The wavelength of a matter wave associated with a particle is inversely proportional to the magnitude

of the particle’s linear momentum.
The speed of the matter wave is the speed of the particle.

Any particle that has energy E and momentum p is a de Broglie wave of frequency f and wavelength A.

Electromagnetic waves are created by a fusion of electric and magnetic fields.

One interesting property here is that unlike mechanical waves, electromagnetic waves do not need a

medium to travel.
All electromagnetic waves travel through a vacuum at the same speed, 299,792,458 (3 x 108 m/s).

Following are the different types of electromagnetic waves:
= Microwaves

= X-ray

= Radio waves

= Ultraviolet waves
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