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Theoretical predictions for the weak decay b → u ` ν are subject to the con-

tributions of higher-order terms that must be neglected in making practical phe-

nomenological calculations. One such term that arises at order (Λ/MB)3 in the

non-perturbative expansion describes “weak annihilation” (WA). While the con-

tribution of this term to the total rate is expected to be small, it is predicted to

have a non-trivial distribution across phase space, concentrated near the maximal

value of q2. The significance of WA relative to the leading-order rate in this re-

stricted region is thus greatly enhanced, and values for the CKM element |Vub|

extracted from inclusive measurements of b → u ` ν made in the high q2 regime are

subject to a corresponding but unknown correction from WA. In this thesis, we

analyze 9.7 fb−1 of e+e− collision data collected by the CLEO detector at CESR

during a running period from 1990–1998. We identify B → X ` ν decays with high-

momentum leptons and the proven technology of neutrino reconstruction, and fit

the reconstructed q2 spectrum for contributions from the dominant b → c ` ν back-

ground and the b → u ` ν signal. The signal shape includes, for the first time, a

component representing the contribution of weak annihilation. We constrain the

magnitude of WA relative to the total inclusive b → u ` ν rate and, consequently,

the associated uncertainty on extracted values of |Vub|. We find the magnitude of

weak annihilation effects are not statistically significant and present limits for a

series of different models of weak annihilation kinematics.
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Ozymandias

I met a traveller from an antique land
Who said: ‘Two vast and trunkless legs of stone
Stand in the desert. Near them, on the sand,

Half sunk, a shattered visage lies, whose frown,
And wrinkled lip, and sneer of cold command,
Tell that its sculptor well those passions read

Which yet survive, stamped on these lifeless things,
The hand that mocked them and the heart that fed.

And on the pedestal these words appear –
“My name is Ozymandias, king of kings:

Look on my works, ye Mighty, and despair!”
Nothing beside remains. Round the decay
Of that colossal wreck, boundless and bare
The lone and level sands stretch far away.’

– Percy Bysshe Shelley (1792-1822)
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