Infroduction to Molecular
spectroscopy



What is Spectroscopye

Spectroscopy Is the study and
measurement of inferaction of radiant
energy and the matfer



Flectromagnetic Radiation

This is radiant energy and consists of mutually
perpendicularElectric and Magnetic vectors which oscillates
sinusodally as wave propagates at high speed
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Electromagnetic Radiation:

When fall on matter there may e various
phenomena depending on the nature of radiation

and that of matter

= Reflection

= Emission

= Absorption

= Transmission

= Scattering



The characterstics of a wave

Wavelength (A) : The distance between two successive
crests or tfroughs is wavelength.

Frequency (v) : This is the number of waves or complete
cycles passing through a point per second. The unit is
cycles per second or Hz

Wavenumber (v ): It is the number of cycles or
wavelengths per unit distance. It is the reciprocal of
wavelength.

Amplitude (a) : The maximum displacement of wave
from the mean position is called as amplitude.

Velocity (C): It is distance travelled by wave in unit fime.
The velocity of radiation | vacuum is 3.0 x 108 m/s.



Energy of radiation (E) :The radiation carries energy in the form of energy packets called
as photons or quanta.Each photon has a discrete amount of energy given by Planck

equation

E=hv

Where h is plank’s constant and v IS frequency of radiation.
Eav

Hence higher the frequency,more energetic Is the radiation and lower the frequency, less

energetic the radiation.
Velocity of radiartion is given by formula,
C =vA

v=C/A



So energy of radiation is given by formula,
E=hC/A
Ea 1/A
Energy is having inverse relationship with wavelength.Longer the
wavelength,lower the energy of radiation and shorter the wavelength higher

the frequency of radiation.



» Electromagnetic Spectrum
:Different Regions

Radio wave region
Microwave region
Infrared region
Visible region

Ultraviolet region

X-ray region
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