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Firstly, I like to describe about some important concepts for better understanding of EMR.

Electromagnetic field?
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Static charges have electric field around them.

[image: image2.png]



Moving charges with a uniform velocity have magnetic field around them.
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Now, A question arises, what kind of field around the charges with a motion as?
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A charge with oscillatory motion.

[image: image5.png]



A charge with accelerated motion.

The answer of all that discussion is that.
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The field around such charges is Electromagnetic field.
Energy in a field

As we know before that the field around
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Static charges have electric field and hence have electric-energy.
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Charges with uniform velocity have magnetic field around them and hence have magnetic energy.
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And charges with oscillatory or accelerated motion have electromagnetic field and hence have electromagnetic energy.
All kind of energy is transferred from one to another place in any form so, Electromagnetic energy can transferred from one place to another in the form of wave or particle (Photons).

Electromagnetic wave

It is defined as

“The fluctuation in an electric and magnetic field can produce a special kind of wave that wave is called electromagnetic wave”

Modes of transfer of energy

There are three modes of transfer of energy.

1- Conduction

2- Convection

3- Radiation
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Conduction type of transfer takes place in solids.
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Convection type of transfer takes place in liquids and fluids.

[image: image12.png]



Radiation type of transfer takes place without medium or with medium.

Electromagnetic energy is transfer energy as in “Radiation” type 

Method of transfer. So, that energy is called Electromagnetic radiation.

Relation between Remote sensing and EMR
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Every kind of work is done with energy.
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RS needs the EMR to do something.

    My own point of view

I think that all of modern physics is developed in search of following questions.
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What is light?
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What is EMR?

Every scientist gives his own point of view about light.
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Some tells that light is of particle nature.
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Some tells that light is of wave nature.
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Some tells that light is of dual nature.

It is because some experiments show wave and some experiments show particle behaviors as listed.

Wave behavior
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Interference
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Diffraction

Particle behavior
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Photoelectric effect
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Compton effect    

Propagation of EMR

The electromagnetic radiations propagate in such a way that both electric and magnetic fields vary perpendicular to each other and both are perpendicular with direction of motion and hence are transverse wave.

For visual understanding visit.
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Basic of study of EMR

We can study an EMR with their energy and we study energy as function of frequency and wavelength.

According to formulas

Q = hv = hc/(
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h is Planck’s constant have value 6.26e-34 J s.
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Q is energy of quantum.

c = v(
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c is speed of light
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v is frequency
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( is wavelength

Note: Speed of light (EMR) is constant with respect to Einstein’s theory of relativity and has value 3e8 m/s

Classification of EMR ( EM spectrum )

We can classify EMR on the bases of their frequencies or wavelengths.
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Visible light
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Infrared rays
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Microwaves
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Radio waves
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Ultraviolet rays

[image: image37.png]



X-rays
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Gamma rays
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Cosmic rays

Detection of EM spectrum region

By measuring the following two properties, we can detect easily that where that EMR lie in EM spectrum.
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Ionization effect
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Heating effect

Instrument used for measuring that effects

For ionization effect
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Cloud chamber
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GM counter

For heating effect
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Bolo meter
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Thermocouples
Classification of RS with respect to source of EMR

    That classification is

[image: image46.png]



Active Remote sensing
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Passive Remote sensing

In “Active Remote Sensing” we give energy from our own source and measure the effect of any feature on that energy.

In “Passive Remote Sensing” the energy used for RS is taken from a natural source and study the effect of feature on that energy.

So, it is also called that there are two kinds of sensors.

Active sensor.

Passive sensor.
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Views of images taken by different kinds of EMR

There are some examples of images taken by IRAS satellite

Infrared image of our Milky Way Galaxy.

Visible light image of our Milky Way Galaxy.

Radio image of our Milky way Galaxy

*All images are taken from Physics book of Resnick/Halliday/Krane

