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Divergence
a measure of the escaping flow
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Curl
A curl is a vector or a measure of the rotation of a 3-dimensional vector field in any point on that field.
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• the electric field curls because of a change in a
nearby magnetic field meaning it flows in a circuit

• the negative sign indicates that the flow will happen
in a direction that'll cause another magnetic field
opposing to the first one(Lenz): the change causes a
reaction that tries to oppose the initial change

A field that has a curl is a non-conservative field: B
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Maxwell’s equations
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In vacuum
no charge:    (=0)
no currents:  (j=0)

A variable magnetic flux =source of electric fieldA variable electric flux =source of magnetic field

Time varying E produces B and vice versa ( ) ( ) ( ) ( )E t B t E t B t  
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= perturbation (ELECTROMAGNETIC WAVE) that propagates in vacuum with the velocity: 

That is the speed of light

=> Light is an electromagnetic wave



Electromagnetic Waves: Solutions to Maxwell's Equations
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Resembles to wave equation
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Generating Electromagnetic Radiation

According to Maxwell’s equations:  
 a point charge at rest produces a static E field but no B field
 a point charge moving with a constant velocity produces both E and B and fields
 in order for a point charge to produce electromagnetic waves, the charge must accelerate

every accelerated charge radiates electromagnetic energy 

One way in which a point charge can be made to emit electromagnetic waves is by making it oscillate in simple harmonic motion

Receiver: -> the antenna is also a conductor. The fields of  wave emitted by the distant transmitter exert forces on the free charges 
within the receiver antenna producing an oscillating current that is detected and amplified by the receiver circuitry.
-> maximum power transfer at resonance

Emitter: 



The electromagnetic spectrum





? White light

Mixture of all colors 

The rainbow



Rayleigh scattering

Radiating dipole

Radiating dipole

Scattered light linearly polarized

Red moon



Mobile phone Cell phones use Electromagnetic radiation in the Microwave range around 2.5 GHz range

Consumer microwave ovens usually use 2.45GHz

Thermal/non-thermal effects: heating of brain tissues, resonant affecting brain waves responsible on mood and alertness, brain 
waves such as alpha beta ,delta waves will be affected when exposed to pulsed radiations. 

also WLAN channels: 802.11 workgroup (2.4 GHz, 3.6 GHz, 4.9 GHz, 5 GHz, and 5.9 GHz)

However the intensity of a Wi-Fi signal is around is 100,000 times less than 
a microwave oven +1/r2 attenuation law


