Electromagnelic Waves 188
THE ELECTROMAGNETIC SPECTRUM !
]
Name Frequency Wavelength Production Detection Main Properties
Range (Hz) Range and wses
Radiowaves 10*to 10% >81m Rapid acceleration and | Recefver’s aerials. | Diffierent specialised uses &
decelerations of radio commuanication.
electrons in aerials/
Antewna.
10° to 10% + 0.1 m te lmm | Klystron valve or ® Point contact {a) Radar comrunication.

Microwaves

magmetron valve,

®iodes.

|
|

{b) Analysis of ¥me detaiis
of moleculiar and atomic
structure.

Infrared wavesi 3 x 10 o { 1mm te 700nm | Vibration of atomsand | Thermopiles | {a) Useful for moiecular
PRV 5 molecules. . ®olometer, Infra- |  structure.
) red and photo- | (b} Useful for haze
, graphic Hlm. photography.
Visible rays | 4 x 10" 700 nm to: Electrons in atoms emit | Human eye, i Our eyes are sensitive to this
liskt when they move | Photocells and range of wavelengths.
400 om 3 1 .
: ¢ from one energy kevel ! Photographic file.
to a lower energy level !
Ultravielet | to 7 x 18% 400 nm to 1 am | Inner shell electrons ju | Photocells and | 13y Apsorbed by giass
rays 0™ 16 1018 . atoms fns»mg fromone | Phetographic fim. (b} Can causs the tanning of
v energy level to 2 lower the human skn.
| level. (c) isnize atoms in atmo-
sphere, resulting i the
ionosphere.
Xays 10% t0 10" 1nm to 107 nm | X-1ay tubes or imnei | Photographic film, | (a} Penetrate matter
shell electrons. Geiger tubes and | {2.g., radiography)
IE)mzatlon {b} Ionize gases i
chamber. {¢) Cause fluorescence !
(d) Cause photoelectric u
emission from metals.
Gamina 1ays | 14484 1022 < 10 am Radioactive decay of | Photogr;phic Sipnilar to Xrays.
the nuclans. filin, Geiser
. tubes and
Ionization
; chamber.
x I i ;

{btain the photon energy in units of eV for differsnt parts of
the Em spectrum. In what way are the different scales of
photon energies that you obtain related. to the sources of
electromz mmetic radiatisn?

Seln.: The photon. of given energy are released during
transition between energy levels in the atom 2nd the emitted
photon energy is equal to difference of energies of energy
levels, among which the transition has taken place.

For A=1m

he  6.63x107% x3x10°
E=fg= — = - J
P i
19.89x107% .
- —————eV=12.425x 167 eV
1.6x107"

So, for emission of radio waves the energy difference

between energy levels should be 12.425 x 147 eV.
Similarly, photon energy for other wavelengths can aiso be
calculated

Typeof Radiation ;| Wavelength ' Photon Energ{—i
F of Radiation | |

1. Radiowaves : Im 12425 < 1g-feV

2. Microwaves 3xi073m 4.14x 104y |

3. Inffared waves | 3x I6%m | 414x10%ev |

4. Visiblerays | 5x107'm 2485eV

5. Ultraviolet rays i 3x167m 4.14eV

& X-rays ¢ 1070y 12.425x 103 eV

7. v-xays I 10%2m 12.425 x 10P eV

So, for emission of y rays the energy difference among
energy levels should he of the order of MeV, where for visible
radiation it should be of the erder of eV.




