




The living cell is commonly 
studied by means of an 
optical microscope
which receives scattered 
photons of visible light. 

Sub-micron objects such as the constituents of 
a living cell are often investigated in electron 
microscopes where electrons, accelerated 
typically to a few hundred kilovolts, are used to 
hit the objects and scatter from them. 

Quarks and leptons can be 
sensed down to distances of
10-18 meters by means of 
particles from giant 
accelerators. 



Electrostatic acceleration based on charges falling though 
dc potential 

two typical examples
• Cockroft Walton (Particle energy <2 MeV)
• Van de Graaff (     ,,       ,,         <20 MeV)
PINSTECH’s 250 keV accelerator is also an electrostatic 

accelerator



The PINSTECH Accelerator 
An experiment in accelerator design and fabrication with local resources

1. Project aim was to indigenize 
the accelerator technology

2. Started with PC1 for Rs. 30 m 
in 1989

3. The main machine built 1989-
1992 

4. On the job training to 20 
scientists and more than 30 
technicians

5. Developed new ion and cluster 
sources and related diagnostics

6. 20 international publications in 
last 5 years with more than 50 
presentations



One of the biggest tandem accelerators was used for many years at Daresbury in the 
United Kingdom. Its acceleration tube, placed vertically, was 42 meters long and the 
centre terminal could hold a potential of up to 20 million volts.













Principle of the cyclotron

1. The ionization of a gas confined in the 
centre results in ions which are 
accelerated by a voltage of fixed frequency 
equal to the ion frequency of rotation in 
the magnetic field. 

2. The magnetic field lines are directed 
towards the lower magnet pole implying 
that positively charged ions circulate in the 
clockwise direction. 

3. The ions are accelerated when they move 
in the gap between the electrodes inside 
which they move screened from the 
electric field. 

4. When the beam of ions reaches the 
magnetic field boundary it is extracted 
from the cyclotron and formed into an 
external beam.



E = mc2



The Livingston Chart of Accelerator developments









Characteristic x rays from 
the core level of the atom

A continuum or the Bremsstrahlung
is emitted as the incoming electron 
is accelerated in the field of the nucleus


























