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Radio Wave Communication




Radio waves

Radio Communication

Reflection of Radio Waves

Absorption of Radio Waves

Complex Refractive Index

Reflection Heights

Deviating Region Absorption, Non- Deviating Region
Absorption

Ordinary/Extra Ordinary Waves

Ionosphere — Sounding Techniques

Pulse Reflection Methods



Radio waves

Radio waves are a type of electromagnetic radiation with
wavelengths in the electromagnetic spectrum longer than infrared light.
Likejﬂ other electromagnetic waves, they travel at the speed of light.
Naturally-occurring radio waves are made by , Or by

Direction of
propagation

Electric Magnetic
field



Propagation...

The study of electro magnetic phenomena such as reflection, refraction,
polarization, diffraction and absorption is of critical importance in the
study of how radio waves move in free space and over the surface of the
Earth. Different frequencies experience different combination of these
phenomena in the Earth’s atmosphere, making certain radio bands more
useful for specific purpose than others.
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Radio Communication

In order to receive radio signals, for
instapce from AM / FM radio stations, a
radig antenna must be used. However, since
the antenna will pickup thousands of radio
signals at a time, a radio tuner is
necessary to tune in to a particular
frequency (or frequency range).

This is typically done via a resonator (in the
simplest form, a circuit with a capacitor and
an inductor). The resonator is configured to
resonate at a particular frequency (or frequency
band), thus amplifying since waves at that radio

frequency, while ignoring other sine waves. Usually, either the inductor or
the capacitor of the resonator is adjustable, allowing the user to change the
frequency at which it resonates.



Radio Spectrum

_I_

Band

Frequency

range

Wavelength

range

Extremely low frequency (ELF)

< 3 kHz

=100 krm

Yery low frequency (WLF)

3 - 30 Hz

10 - 100 krn

Low frequency(LF)

30 - 300 kHz

1-10km

Medium frequency (MF)

300 kHz - 3 MHz

100m - 1km

High frequency (HF)

2 - 30 MHz

10 - 100m

Yery high frequency (WYHF)

20 - 200 MHz

1 - 10m

Ultra high frequency {UHF)

200 MHz - 3 GHz

10cm - 1m

Super high frequency {SHF)

2 - 30 GHz

1-10cm

Extremely high frequency (EHF)

20 - 300 GHz

1mim - 1cm

GSM 3G

Wi-Fi

Satellite
broadcasting




Frequency (H
—1012
300 GHz— Applications
. tremely Frequencs Radar, advanced communication systems,
remote sensing, radio astronomy

Radar, satellite communication systems, aircraft
navigation, radio astronomy, remotc scnsing

| GHz=10" Ultra High | NCY TV broadcasting, radar, radio astronomy,
0.3 GHz— (3 GHz microwave ovens, cellular telephone
— Ven requency TV and FM broadcasting, mobile radio
(30-3 ' communication, air traffic control
Shortwave broadcasting

AM broadcasting

Radio beacons, weather broadcast stations
for air navigation

Navigation and position location

Audio signals on telephone

lonospheric sensing, electric power
distribution, submarine communication

Detection of buried metal objects




How Radio Communication Works ?

Sound and Radio Waves are different phenomena.

Souj;d consists of pressure variations in matter, such as air or water.
Sound will not through a vacuum.

Radio Waves, like infrared, ultra-violet, visible light, X-rays and Gamma
rays are electro-magnetic waves that do travel through a vacuum.
When you turn-on a radio you have sounds because the transmitter at the
radio station has converted the sound waves in to electro-magnetic waves,
which are then encoded into an electro-magnetic wave in the radio
frequency range

(generally in the range of

500 kHz - 1600 kHz for AM stations
or
86 MHz - 108 MHz for FM stations



How Radio Communication Works ?

Radio FM waves are used because they can travel very large distance
throygh the atmosphere without greatly attenuated due to scattering
or absorption.

Your Radio Receives the radio waves decodes this information , and uses a
speaker to change it back into a sound wave. An picture illustration of this
process is given below.

Step — 01

A sound wave produced with a frequency of
5 Hz — ~20 kHz




How Radio Communication Works ?

Step — 02

The sound wave is equivalent to pressure
wave travelling through the air.

Transverse Wave

Step — 03

A microphone converts the sound wave into
an electrical signal

Capsule

Diaphragm

Sound

Ground

Electrical
Signal




How Radio Communication Works ?

Step — 04 Analog Signal
The electrical wave travelling
through the microphone wire is
analogous to the original sound
wave.

Step — 05 Carrier wave

generated at
transmitter
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The electrical wave is used to |

encode or modulate a high- \l

frequency “carrier” radio wave. |

The carrier wave itself does not /
include any of the sound ool
information until it has been % fu of sound formed

modulated. Q\/ by microphone

Sound signal
to microphone

I
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How Radio Communication Works ?

Step — 06

The carrier wave can either be amplitude modulated (AM, top) by the
electrical signal, or frequency modulated (FM, bottom).

Carrier
Wave

Carrier wave
generated at
transmitter

signal

Frequency Mod AR
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Wave
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How Radio Communication Works ?

Step — 07

The Lignal is transmitted by a radio broadcast tower.

Step — 08

Your radio contains an antenna to detect the
transmitted signal,

a tuner to pick out the desired frequency,

a demodulator to extract the original sound wave
from the transmitted signal, and

an

The speakers convert the electrical signal into
physical vibrations (sound).



How Radio Communication Works ?

How to a speaker works ?

ALTERMATMG CUREREEMT

GENERATED MAGHNETIC FIELD
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I

STANDING AMD GENERATED MAGNETIC FELDS STAMDING MAGMETIC FIELD

REFEL ATTRACT

Connections
to hi-fi




Amazon's Choice

Featured from our brands

Amazon Basics Computer
4.3 - - v (14,989) Speakers for

Desktop or Laptop PC

| USB-Powered, Black
Ships to Sri Lanka

Featured from our brands

Amazon Basics USB Plug-n-Play
k v (50,096) Computer Speakers

for PC or Laptop,

*18° (s9.47/Count) was: 199 Black - Set of 2

Ships to Sri Lanka




KEF R3 Standmound Speakers
4.5 Yoyefevede ¥ (50) (Pair, Black) & R2c Center

$2'90896 $1 454,48 Item) Channel Speaker

Price: $2.973.96 (Gloss Black)

KEF LSX Il Wireless HiFi Speaker
4.7 Yefefededs v (29) System (Carbon Black)

$1 ,99997 $999.99/Item) & Kube 8b SUbVé(l)aoglfr

Only 12 left in stock - order soon.




GIFTMIC Kids Microphone for
Singing, Wireless Bluetooth
Karaoke Microphone for
Adults, Portable Handheld...
Bluetooth

4.3 Sk R K¢ v (1,337)

99
b 1 6 List: $29-99
Save 5% on 4 select item(s)

Ships to Sri Lanka

Amazon's Choice

Pyle Professional Dynamic
Vocal Microphone - Moving
Coil Dynamic Cardioid
Unidirectional Handheld...
Wired, Wireless

4.4 Yoo ik ¥x v (3,000)

$2 295 List: $25-99

Ships to Sri Lanka

More Buying Choices
$15.23 (14 used & new offers)

Shinco Handheld Wired
Microphone, Cardioid Dynamic
Vocal Mic with 13ft Cable and
ON/Off Switch, Ideally Suite...
XLR

4.2 k< v (1,062)

155

Save 5% with coupon
Ships to Sri Lanka

More Buying Choices
$15.20 (5 used & new offers)




NT FV

N A

Manley REFGOLD Condenser
Microphone, Multipattern
XLR

1.0 i o g gl )

6,499

Ships to Sri Lanka
Only 2 left in stock - order soon.

More Buying Choices
$4,394.06 (4 used & new offers)

n/a Condenser
Microphone&Scissor Arm
Stand Cable+Mounting

Clamp& Filter&48V Phantom...

New to Amazon

*4,550%

Get it Tue, Mar 21 - Tue, Apr 11

GA PREMER

Golden Age Project GA-8000
Large-Diaphragm Tube
Condenser Microphone

XLR

No reviews

*5,999

Ships to Sri Lanka
Only 1 left in stock - order soon.




Noise Cancelling Earphones /
Headphones

Wﬁ%t does noise cancelling do?

Noise-cancelling audio devices use a built-in microphone
to analyse the ambient sound waves around you and
generate the opposite sound waves to reduce surrounding
sound. Noise-cancelling devices have a built-in microphone
which produces the opposite reversed sound waves to
neutralise surrounding noise



ACTIVE NOISE CANCELLATION
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Noise Cancelling vs. Noise Isolating




Noise Cancelling vs. Noise Isolating

What Is Noise Isolation?

+

Noise isolation, “Passive Noise Cancellation”, is the act
of blocking noise through the use of physical barriers.
Just as you hear less noise when you cover your ears
with your palms, noise isolation in headphones
achieves the same result by forming a secure seal
using the foam pads in the ear cups.



Noise Cancelling vs. Noise Isolating

WE|aj Is Noise Cancellation?

Also known as “Active Noise Cancellation” (ANC), it's a
process for blocking off ambient sound through a
system of components placed within the ear cups of
the headphones.

ANC

MUTE THE CHAOS.
No Ropm for_the noise that distrqcts you




Noise Cancelling vs. Noise Isolating

What Is Noise Isolation?

+

Noise isolation, “Passive Noise Cancellation”, is the act
of blocking noise through the use of physical barriers.
Just as you hear less noise when you cover your ears
with your palms, noise isolation in headphones
achieves the same result by forming a secure seal
using the foam pads in the ear cups.



World's best active noise cancelling
earbuds... (2025 Feb)




Bose QuietComfort Earbuds Il
Active Wireless Noise Cancelli

@ v 110
100+ bought in past month

$24999 List: $299:99

$44.50 delivery
Ships to Sri Lanka

Sponsored

Sony WF-1000XM5
Bluetooth WF XM5

v 3,909
1K+ bought in past mont

$24800 List: $299:99

Delivery Tue, Feb 25
Ships to Sri Lanka

O Alexa Built-in

Small Business v

Add to cart e &
» 4
Free Engraving
Buy AirPods Pro 2
= == Pro-level Active Noise Cancellation.> Now with a clinical-grade
Hearina AidS feature 1®
— e
$249.00

or

Bose
QuietComfort Ultra Blu
Class Active Noise Cance

v 6,730

2K+ bought in past month
See options »

No featured offers available
$219.99 (8 used & new offers)




Thank You !




	Slide 1: Space Physics
	Slide 2
	Slide 3: Radio Wave Communication
	Slide 4: Radio Wave Communication
	Slide 5: Radio waves 
	Slide 6: Propagation…
	Slide 7: Radio Communication
	Slide 8
	Slide 9
	Slide 10: How Radio Communication Works ?
	Slide 11: How Radio Communication Works ?
	Slide 12: How Radio Communication Works ?
	Slide 13: How Radio Communication Works ?
	Slide 14: How Radio Communication Works ?
	Slide 15: How Radio Communication Works ?
	Slide 16: How Radio Communication Works ?
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

