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Charged Particle Acceleration

The Lorentz Force experienced by a charged particle:
|_f = CI|:E + \7 X E:|

Energy gained by the charged particle:
W:jﬁ.dT: qj(E+Vx§).dT:qu.dT+qj(ng).dT

put di=vdt, so: W=q J Ed+q j %.th
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In Particle Accelerators:

A Longitudinal electric fields are required for
accelerating charged particles.

A Magnetic fields are used for bending the
charged particle beams and for guidance
& focusing.



Energy Gain

How is the energy of the beam increased ?
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Accelerator - Example

A simple Particle Accelerator:

Energy gained by the electron:

Es.in = 9.V = 1x100 = 100 eV (electron volt)

Such DC - or static fields (voltages) - are used in Cockroft-
Walton generators and Van de Graff / Pelletron accelerators.



Cockroft Walton Generator
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Cockroft Walton Generator (voltage multiplier).



IUAC

Van de Graff Generator - Principle

e _1(Q. g _1(Q.g
V(R)_4W80(R+Rj - V(r)_4nso(R+?j
N ) v (8- 2 -2

sincer<R; V(r) > V(R)
irrespective of the value of i + @

Two conducting spheres  \when a conducting path is provided, charge will
one inside the other. flow from the inner sphere to the outer sphere !!

Thus, charge on the outer sphere of radius R can be piled
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large values; at least until breakdown is reached.

up and the potential, V(R) = , can be increased to very



Van de Graff Generator

Left: Van de Graff Generator, and right: Van de Graff Accelerator at
Chalk River Laboratories, Canada.



