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New Physics

Most general Lagrangian density for b — c¢Z0,

4G _
L= - chxy(EFxb)(nyV),

V2

— 10 NP four-Fermi operators

— 10 (complex) Wilson coefficients = 20 dof
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Example for tensor (7;;;) NP + SM

Various values for cr,,, Projected onto R(D®)
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FB, Z. Ligeti, M. Papucci, D. Robinson
[Phys. Rev. D 95, 115008 (2017), arXiv:1703.05330]



HAMMER — a tool to correct H, — H v to arbitrary NP

Challenge: Produce MC for each NP working point

Need a MC generator that incorporates all NP
0 effects and modern form factors

(e.g. EvtGen does not)

Very expensive; MC statistics is
already one of the largest systematic

uncertainties on these measurements

SM or Phase-space MC can be corrected

HAMMER offers a to NP or FFs via ratio of event weights

solution to these problems tensor that encodes
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sum independent of Wilson coefficients ¢,
https://hammer.physics.|bl.gov/ — can exploit this to create fast predictions
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The work program

It’s a very sensible null-test in its own right and
0. Do the SM analyses :-) these are very complicated analyses by their
own right.

1. Use HAMMER to directly fit for Wilson coefficients € using experimental spectra,
ideally combining the statistical power of several channels and observables
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2. Provide theorists with direct limits on Wilson coefficients, that incorporate all
experimental effects on kinematic shape changes and efficiency x acceptance

FB, S. Duell, Z. Ligeti, M. Papucci, D. Robinson
Eur. Phys. J. C (2020) 80: 883 [arXiv:2002:00020]
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With the profile likelihood contour or C.I. contours
you can directly fit your model to all our data
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incl. Tagging Create a truly global fit for b — ctr,
leptoni _ L .
eptonic 7 (or b — qtU,) that avoids biases & SM priors
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Adding additional observables (e.g. polarizations) is straightforward as the
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kinematic regions sensitive to such can be readily included

Drawback: FFs are convolved with measured Wilson Coefficient
— we should provide the entire framework to allow future updates ——
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Sensitivity study on combined analysis of beyond the Standard Model

contributions in B — D*~ 1t v, decay

Johannes Albrecht, Florian Bernlochner, Marco Colonna, Lorenz Giartner, Abhijit

Mathad, Biljana Mitreska, Markus Prim
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