
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      

What is an Electromagnetic wave?

① changing magnetic field produces
. 1865 - James clerk Maxwell publishes

'

a dynamic theory of
a ② changing electric field which in the electromagnetic field!

µ tg.urfd.ca?ses a ① changing magnetic ↳ presented equations linking oscillating electric and magnetic fields

~,
↳ predicted existence of electromagnetic waves

90 ① ② ↳ behaviour of such waves ( see diagram) led to a self -

←→% ÷::÷÷÷::÷::::÷:*.§µµ
,

components oscillating in phase at goo to each other

.µ . ,aµ . e. www.n.mg

Em waves exist in a spectrum : ← f -rays : unstable

visible category
determined by origin nuclei

ain
11

106 10
" 10-3 400 nm - 700mm 10-9 10-10 10-13 to

- ' b

NB : see Collins TB for details on uses Iorigins ! [pages 24-253

Maxwell's Prediction
His theory led to the following equation for the speed of Em waves ( in a vacuum) :{ """

"" ÷::÷÷÷:÷÷:÷÷÷÷÷÷:
...
÷:÷:::::÷÷÷:÷

:-.

creates it EM waves as 3. oo x 108ms- I

↳ very close to Fizeau's speed of light measurement

As a result of this
,
Maxwell suggested that light was in fact an electromagnetic wave .

Hertz and EM waves (1885-1889)
Brass spore capacitor Hertz set out to test Maxwell 's theory of electromagnetism
✓ ① Hertz discovered that em waves ( radiowave) can be produced

by a spark (due to electrical discharge)

receiving fire loop
↳ created by high voltage - direction keeps changing

alternating
-

✓
reversing spark

u
② This reversing spark produced radiowaves of frequency f

high
•

① ③
↳ f depended on size of inductance 1 capacitance

voltage g i

indtru7.cn •
,

②µ ,① ③ Radiowaves were detected by 2 tiny brass spheres separated
coil

-

radiowave

by a small gap . accidental
discovery\

Brass spark
(
spark gap ↳ as radiowaves pass through gap , emf is induced of

Ball photo -

↳ results in current in wire loop ← creates a detector !)electriceffect !

Later experiments by Hertz showed that these radiowaves IEM

polarisation can be shown by rotating waves) could be :

antenna loop so that 0 :O → 90 from plane of - reflected /focused by a concave reflector hertz then

}
antenna I confirmed

- ⑦ = 00 : full strength
'

pass through some insulators / , using ;direction of signal L

- a⑤ detector ° create stationary waves I used to determine 7) c=fATransmitter - radiowave travel

wire loop 0=900 : no signal . polarised
receiver /

@

C. = 299 792 458ms
- I


