SOLUTIONS TO PROBLEM SET 5
1)
There is more than one way of proving each relation.
    (a)  The covariant normalisation condition 
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(b) P = P = P -. P 
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(c)  
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(d)
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2)
a b = - ba + 2 a . b

Put a = b = k


k k = - k k + 2 k . k     so k k = k . k = M2
         
· (k + M)( k – M) = k k – M2 =0 
       (Also true if the positive and negative signs are interchanged)
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3)
Let  be a general spinor. Then using the result from 2) above with signs interchanged we have:-


   (k - M)( k + M)

But the Dirac equation for u is (k - M) u = 0


· we can identify u = ( k + M)

So the operator +(k) = ( k + M) projects out the positive energy spinor from a general spinor.

4) 
To evaluate  Tr(     )  the strategy is to use {  ,  }= 2 g to pass    through from left to right and then use Tr( A B C D) = Tr(B C D A )

Tr[     ]  = Tr[ (2 g  -)  ]  = Tr[ 2 g    -  ]
Remember that g is really g  1 here so that g  acts as a number (0, +1, -1) and that Tr[  ]  = 4g 
(
Tr[     ]  = 8g g  - Tr[   ]

Repeating the process with indices  and  we get


Tr[     ]  = 8g g  - 8g g  + Tr[   ]

And again with indices  and to get


Tr[     ]  = 8g g  - 8g g  + 8g g  - Tr[  ]

Finally using the cyclic property of Trace we obtain

Tr[     ]  = 4g g  - 4g g  + 4g g  
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