Ampere’s circuital law — The line J'.ntegral of the magnetic field around a closed
loclp is Ll times the current t}u'eadjng the surface bound b)-' the closed loop.

(JSB'- dl = 189}

Maxwell found an inconsistency in Ampere’s law, and suggested the existence of

an additional current, called d.isl:llacement current, to remove this inconsistency.

This displaccmcnt current is due to a time-varying electric field, and is given b}'
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Maxwell’s equations:
First equation — ([DE' 35: :i
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Second equation —» d;;}} .ds=0
g d
Third equation —» \ﬁE dl = — _¢B
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Fourth equation — CISE di = Ko, + 1€, d—
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The speed of elecn'omagneﬁc waves 1s given b}'
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Where,

Ly — Permeabilit_y of free space
o —> Permittivity of free space
In material medium, the speed of ]_ight is given b}r

Y=

Jue
Where, Mis the l:lermeability of the medium and € its permittivity
The rate of transfer of electromagnetic energy per unit area is rePresented b}' a
cluantit)' called PO}'nt'mg vector S; . The direction of § at any l:loint gives the
direction of energy transport at that point. Its SI unit is Wm™.
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An electz’omagneﬁc wave carries linear momentum with it. If a Portion of an
electromagnetic wave has energy U. then the linear momentum carried by this

U
Portion of the wave is P=—.
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Intensit:{ of elecu'omagnetic wave 1s
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DiEFerent elecrromagneric Waves:

- Tvpe “"avelength range
() Radio waves =0.1m
(b) Microwave 0.lmtolmm
(c) Infra-red 1 mm to 700 nm
(d) Visible light 700 nm to 400 nm
(e) Ultra-violet 400 nm to 1 nm
(H) X-rays 1 nm to 10~ nm
(g) Gamma rays <10~ nm

L l.




