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The B — X~ decay rate plays an important role in finding indirect evidence for
new physics in the flavor sector of the Standard Model. Its determination requires
the precise knowledge of the parton distribution function for the quark inside the
meson (called the shape function). We implement a model-independent frame-
work for the shape function with reliable theoretical uncertainties based on an
expansion in a suitable set of basis functions, cf. [1,2,3,4], and apply it to the
measured B — X, 7y photon energy spectra of [5,6,7] to extract mésand C’i7“°1'
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The perturbative and non-perturbative contributions of the shape function
can be separated using [1]
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Eq. (1) reproduces the correct renormalization group evolution of the o 12 B | L E
shape function. The function F'(k) can be assumed to be positive for all 08 E 08¢ E
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what allows an expansion of its square-root, i.e. k [GeV] k [GeV]
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where fr(z)are a complete set of orthonormal functions defind on [0, 00) . I = a e
The non-perturbative contributions to the shape function are now encoded = 108 o <:‘5 E [P E
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The ¢y, coefficients can be obtained by analyzing the B — X v decay rate k  [Gev] k  [Gev]
and the shape function, with absorbed 1/m, corrections, can be determined: ~
The extracted non-perturbative function F (k) for two to five coefficients and
- N N 1 4 - A =0.4- 0.7 GeV are depicted, with the spectra of References [5,6,7] as input.
F(k) - F(k) = Fk)+-—> Fik) (5)
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different bases and with fits for with two ( co1), three ( c12), four ( co123), and five correspond to the basis expansion
(Co1234) coefficients. The ellipses denote the corresponding Ax2 = 1 confidence with A = 0.4 7'9.8 GeV. All fits have
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