
Homework 6 (June 2, 2004)Problem 1: Mixing of 4-quark operatorsCompute the mixing matrix Zij for the operators O1 and O2 ontaining four di�erent quark�elds. Use the olor and Dira Fierz relations given in lass and reyle results we hadobtained for the one-loop renormalization of QED.Problem 2: Non-leptoni b quark deays & penguin transitions(a) Write down all possible deays of a b quark into u, d, s and  quarks. Order the variousdeay modes into the following three lasses:� Class I: only urrent-urrent operators ontribute� Class II: urrent-urrent and penguin operators ontribute� Class III: only penguin operators ontribute(b) Determine the parametri size of the various operators (take into aount mathingonditions and CKM fators).
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