Puaysics BEYOND THE STANDARD MODEL

Exercise sheet 1 - Solutions
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How did we arrive at the expression for the differential cross-section?
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What’s the physical meaning of Q123 7

e Q, £ mass term (8% = 1} _
The mass term mixes left and right handed components of the spinor.
For m = 0 the term proportional to () needs to vanish because ()5 is the



only mixing term and handedness is conserved for massless particles:
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This interference therefore only appears for non-zero masses.

e ()3 can only come from the Z-exchange. This can be seen from the cal-
culation of the y-exchange or when setting Qu, = e e, (i.e. pure QED):
Qe =Qr=Qrre=Qrr=0Q = Q1 =0Q:=0Q> & Q3=0
Therefore the )3 term contains the left-right asymmetry due to the
structure of the Z-boson fermion coupling.

Coming back to the result for the total cross-section: The total cross-section

is independent of the left-right asymmetry and for massless particles equals
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The asymmetry is only due to the Z-exchange, which is why the numerator
of Arp is proportional to @)3.

Exercise 2: 2 particle phase-space
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where \(z,y, 2) = 2* + % + 2% — 22y — 222 — 2yz (Kaellen function).
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