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Cathode ray discharge tube experiment : discovery of electron

0.01mm

10000 V

Fluorescent ZnS



Observations

They produce heating effects which make wheel paddle to rotate (radiometric effects)

These rays are not visible but their behaviour can be observed with the help of fluorescent or 
phosphorescent



They produce sharp shadow of object placed in their path showing they travel in straight lines In the absence of 
electrical or magnetic field

In the presence of electrical or magnetic field they behave like a negatively charged particles, 
suggesting cathode rays are negatively charged particle ( electrons )



The characteristics of cathode rays do not depend upon the material of electrodes and the nature of gas 
present in the cathode ray tube



Charge to mass ratio of electrons

When only electric field is applied the electron hits at point A

When only magnetic field is applied electron strikes at Point C

When electric field and magnetic field was balanced the electrons followed straight line 
and hit at point B



The deviation of the particles depends upon

The magnitude of negative charge on the 
particle greater the magnitude greater the 
deflection

The mass of the particle lie to the particle 
greater the

The strength of electrical or magnetic field



Charge on the electron Millikan’s oil drop experiment



Discovery of protons : anode ( canal) rays

Characteristics 

Its properties depends upon the nature of gas 
present in the cathode ray tube they are simply 
the positively charged Gaseous ions.

Charge to Mass ratio of the particle is 
found to depend on the gas from which 
these originate

Some of the positively charged particles carry a 
multiple of the fundamental unit of electrical 
charge

The behaviour of this particle in the 
magnetic or electrical field is opposite to that 
observed for electrons or cathode rays



Discovery of neutron by Chadwick

Non ionising 

Gamma rays

Curie and joliotBothe and becker

E=5.3 Mev

If  neutral radiation is 
photon then E=50 Mev
This much of energy is not 
possible within nucleus, so 
neutral radiation must be 

neutral particle 

For head on collision 
Energy of neutron must be within the 
range of energy in nucleus 5.3 Mev, 
so this neutral particle must have 
mass comparable to proton

5.3 Mev

50 Mev

Case 1 Case 2



Atomic 
model



Thomson model

Mass of the atom is assumed to be 
uniformly distributed over the atom



Rutherford nuclear model

Observation 
Most of the alpha particles passed 
through the gold foil undeflected

A small fraction of alpha particles 
was deflected by small angles

Very few alpha particles 1 in 
20,000 bounced back by 180*

Most of the space inside the atom is empty because most of 
the α-particles passed through the gold foil without 
getting deflected.

Very few particles were deflected from their path, 
indicating that the positive charge of the atom occupies 
very little space.

A very small fraction of α-particles were deflected by very 
large angles, indicating that all the positive charge and 
mass of the gold atom were concentrated in a very small 
volume within the atom

Conclusion 

The radius of atom is about 10^-10 while that of nucleus is 10^-15 m



There is a positively charged centre in 
an atom called the nucleus. Nearly all 
the mass of an atom resides in the 
nucleus.

The electrons revolve around the 
nucleus with a very high speed in a 
circular path called orbits like 
planets revolve around the sun

Electrons are you place are held 
together by electrostatic force of 
attraction

Rutherford nuclear model.



Drawbacks of Rutherford model

It doesn’t say anything about the electronic structure 
of atom that is how the electrons are distributed 
around the nucleus and what are the energies of 
these electrons



Atomic number and mass number

Or no of e in neutral 
atom



Isotopes, isobars, isotones, isodiaphers

Same n-p



Developments leading to the Bohr model of atom



Wave nature of E.M.W
James maxwell 

When electrically charged particle moves Under acceleration alternating 
electrical and magnetic fields are produced and transmitted in the forms of 
waves call electromagnetic waves or radiation

He revealed that light waves are associated with oscillating electric and 
magnetic character



Proporties of E.M.W
The oscillating electric and magnetic field produced by oscillating charged particles 
are perpendicular to each other and both are perpendicular to the direction of propagation 
of the wave

It shows different phenomena like reflection refraction, diffraction and interference 



Unlike sound waves or water waves electromagnetic waves do not require 
medium and can move in vacuum

It consists of different types of electromagnetic radiation which differ from 
one another in wavelength or frequency. these are called electromagnetic 
spectrum

It travels with the speed of light



Electromagnetic spectrum



Frequency  ( v ) : Number of ways that pass a given point in 
one second



Wave phenomena Particle phenomena 



Blackbody radiation by Max Planck


