
NUCLEAR RADIATIONS (CH#20) 

WILSON CLOUD CHAMBER 

INTRODUCTION 

Wilson cloud chamber is used to observe the path of ionizing particles. It helps to examine the mechanism of ionization of 

various ionizing radiations and the products of their interaction with material inside the chamber 

PRINCIPLE 

In particles free space, the saturated vapours if cool much below the dew point, then they are called super saturated 

vapours. Under this condition if a charged particle passes through the chamber, it produces ionization along its track. The 

condensation of vapours takes place on these ions in the form of tiny droplets of fog, which can be photographed. 

CONSTRUCTION 

Wilson cloud chamber consists of following basic parts. 

(i) CLOSED CHAMBER  

It consists of a closed cylindrical chamber with 

transparent glass top. 

(ii) PISTON 

The bottom of the closed chamber is a moveable piston 

which can be moved up and down by a lever attached to 

it. 

(iii) LIQUID 

A low boiling point liquid such as water or alcohol is 

introduced in the space to produce its saturated vapours, 

small quantity of the liquid stay on the piston. 

(iv) TWO WINDOWS 

On the sides near the top, the cylinder is provided with a glass window for admitting illuminating light and an inlet for the 

ionizing particles or the radiations. 

WORKING 

The piston is pulled down quickly so that the vapours in the chamber are cooled adiabatically and become super-saturated. 

Due to this, the chamber contains more liquid than it can hold. These supersaturated vapours are capable of condensing in 

form of fog on dust particles and ions. If high velocity ionizing particle is allowed to enter a clean and dust free chamber 

at the time of adiabatic expansion, then it will produce positive and negative ions along its track. The super saturated 

vapours will condense on each ions and the whole track will be made of tiny droplets. This track can be seen and 

photographed in bright light. 

TRACKS OF PARTICLES 

1) ALPHA PARTICLES 

Alpha () particles are highly ionized so their tracks are thick, straight and sharply defined. (Figure1-a) 

2) BETA PARTICLES 

Beta () Particles are less ionized so their tracks are thin and broken line. (Figure1-b) 

3) GAMMA RAYS  

Gamma () Rays produce very low ionization and therefore have no tracks. (Figure1-c)  

 

 

 

 

 

 

 

  



GEIGER COUNTER 

INTRODUCTION 
Geiger counter is a portable device which is used to detect the different types of ionizing particles or nuclear 

radiation. 

CONSTRUCTION 
Geiger counter consists of following basic parts. 

(i) HOLLOW METAL CYLINDER 

It consists of hollow metal cylinder one end of which is closed by an electric insulating cap. At the center of the 

cap there is fixed a stiff straight wire along the axis of the cylinder. The other end of the cylinder is covered 

with mica foil though which radiations can enter. 

(ii) GAS 

The cylinder usually contains a mixture of argon and alcohol at a suitable low pressure.  

(iii) BATTERY 

A large potential difference of about 1000V is established between the cylinder and the wire. The metallic 

cylinder acts as a cathode and thin wire which passes through the insulated end acts as an anode. A strong 

electric field is produced in the gas due to the high potential difference between the electrodes. 

(iv) HIGH RESISTANCE 

There is a high resistance to block the current through the circuit. 

WORKING 
When any ionizing particle enters the counter through the window, it ionizes some gas molecules in it. These 

ions are accelerated by the electric field. These accelerated electrons suffer collisions with the gas molecules 

and produce further ionization. This gives rise to a discharge in the tube and the gas becomes conducting. A 

current flows through the resistance R. The voltage drop across the resistance is then amplified and recorded by 

a loudspeaker or an electrical counter. There is a mechanism in the counter which makes it again non-

conducting once a discharge is passed through it and the counter becomes ready to record another particle. 


