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Leptonic Matrix Element [(B = D&v,) « |V, |2 G(1) =h,(1)
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Specific final
state meson

Hadronic Matrix Elements can not be calculated from first principles
— Can be parameterized with form factors hy = hy(w) and extracted from data

— Theory must provide (at least) inputs on their
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Form Factors for B = D™£v,

Expansion to order () (1/ml(fc)) ,0(1/(mpm,))
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Residual Chiral Expansion for B = D™ ¢y,

Expansion to order () (1/ml(922) ,0(1/(mpm,))
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Residual Chiral Expansion for Ay, = A €V,

Expansion to order () (1/m(2)) ,0(1/(mpm,))
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The same power counting can and was applied to the
Ay = A AV, decay
— An alternative process to test the RC:

Fit all IW functions vs. the subset surviving the RC
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Parameterization of the IW functions

Parameterization required to fit the experimental/lattice data
Leading order IW function expressed wrt. to the conformal mapw - z,
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Confronting theory with lattice and exp. data
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B — D™y, fitted w-spectra

* Fitted are the w spectra, the B — D lattice (and the B — D* lattice)

* The expansion parameters for the Isgur-Wise functions are determined based on AIC
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B — D™ ¢y, fitted form factors
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V., | from B = D) ¢y,

Using the w-spectra and only the B — D LQCD we find /

V.| = (38.6+0.5) x 10™3 Inputs > Slide 8
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Predictions for R(D(*))
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Using the w-spectra and only the B — D LQCD we find
Inputs — Slide 8 R(D) =0.291 + 0.003,
R(D*) =0.256 + 0.002,
p =0.457
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Ay = A LV, fitted w-spectra and form factors
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Using the w-spectra and LQCD we find
R(A,) = 0.325 + 0.004 Inputs — Slide 8

Does the RC work? — Result in agreement with
BLRS R(A,.) = 0.323 + 0.004
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Summary & Conclusion

* Residual Chiral Expansion allows us to fit NNLO HQET in exclusive b = cfv, decays
 1/m? corrections are important to match HQET result to LQCD result

* Updated and with new experimental and lattice data for B — D(*)&Zg
* Results stable with new lattice / experimental data
* No significant changes with respect to previous result

e Updated provides an independent decay to test the RC
* RC results compatible with other approaches
4 N N\ I
V| R(D) = 0.291 + 0.003
¢b R(D*) = 0.256 + 0.002 R(A,.) = 0.325 + 0.004
- -3 L Cc L
= (38.6 + 0.5) x 10 BTt ()
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B - D™ form factors

B — D™ form factors are described by two (four) form factors in the SM.

Key idea: Exploit expansion of B — D) form factors into leading h(w) = h(w)/&(w)

and sub-leading 0(1/ml(f)) and O(1/(mpm,)) Isgur-Wise functions.
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