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Full answers taken directly from indicated page(s) of textbook (yours need not be as detailed)

1. Name the reason weak interactions are weak 
Answer: page 315 
[image: ]
2. Why is the weak interaction vertex of the form , i.e. V-A type?
Answer: pages 308-309, see also comments at bottom of page 309
[image: ][image: ]
3. What is the lifetime of the muon, approximately?
Answer: page XIII ( is ok for correct answer)
[image: ]
4. Which conservation law causes the decay  to be suppressed compared to the decay 
Answer: pages 323-324
[image: ]
[image: ]
5. What is the value of the Cabibbo angle, approximately?
Answer: page 325
[image: ]
6. Which quark was predicted to exist by the GIM mechanism?
Answer: pages 326-327
[image: ]
[image: ]
7. Which quarks were predicted to exist by Kobayashi and Maskawa?
Answer: page 328
[image: ]

8. What is the value of , approximately?  is the weak mixing angle.
Answer: page 332
[image: ]

9. What type of scattering was used/observed to prove the existence of neutral weak currents? When and Where?
Answer: page 330-331
[image: ][image: ]
10. When and where were the 3 weak vector bosons discovered? What were their masses?
Answer: page 332
[image: ]
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The strangeness-changing process (s — u + W™) is conspicuously weaker than the
strangeness-conserving one (d — u + W), so evidently the ‘Cabibbo angle’ 6¢ is
rather small. Experimentally,

Oc = 13.15° (9.79)

The weak interactions almost respect quark generations . .. but not quite.
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Cabibbo’s theory was very successful in correlating dozens of decay rates, but
there remained a disturbing problem: this picture allowed the K° to decay into a
utu~ pair (see Figure 9.4). The amplitude should be proportional to sin 8¢ cos
6¢c, but the calculated rate was far greater than the experimental limit. A solution
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At the time, the GIM mechanism seemed a little extravagant — introducing a
new quark just to fix a rather esoteric technical defect in a largely untested theory.
But the skeptics were silenced by the discovery of the v (cc) in 1974. Meanwhile,
Kobayashi and Maskawa [4] had generalized the Cabibbo-GIM scheme to handle
three generations of quarks.T the ‘weak interaction generations’,

G ) | (5 ) (bt) (9.85)
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The Standard Model provides no way to calculate 6, itself; like the CKM matrix,
its value is taken from experiment:

w = 28.75° (sin? 6, = 0.2314) (9-93)
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But given the value of 6,,, we can calculate the W and Z masses (see Problem 9.20).
Their discovery by Rubbia at CERN in 1983, at My = 82 GeV/ ¢? and Mz = 92 GeV/
¢? (as predicted) was persuasive evidence for the GWS model [13].
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