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Problem 1. — Schrodinger representation of Klein-Gordon equation
Show, that the functions ¢ and x, which are defined by
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Problem 2. - Solutions of Klein-Gordon equation

Show, that the following wave functions are solutions of equation (1) for negative or positive

frequencies resp.: ,
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where uo, = cy/p? + mic?. Show, that the non relativistic limit yields:
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Problem 3. - Charged Klein-Gordon particle
Consider a Klein-Gordon particle in a Coulomb potential
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Show, that the stationary Klein-Gordon equation for the energy E can be written as

(E-V (r))? —m2ct + Al = 0.

Hint: Separate the radial and angular parts and derive an equation for the radial part.

fulfil the following equation:
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Problem 4. — o and [ matrices
Show, that the 4 x 4 matrices

am:( 0 am>7 5:(]12 0 )
om O 0 -1,
fulfil the following relations:
{am, an} = amay + anay, = 28,14,
{am, B} = anf + Ba, =0,
az, B2 = 1y,

where o0, are the Pauli matrices and 1, is the d-dimensional identity matrix.



