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The B'k
This book explores how machine learning can be used to improve the efficiency of
expensive fundamental science experiments. The first part introduces the Belle
and Belle II experiments, providing a detailed description of the Belle to Belle II
data conversion tool, currently used by many analysts. The second part covers
machine learning in high-energy physics, discussing the Belle II machine learning
infrastructure and selected algorithms in detail. Furthermore, it examines several
machine learning techniques that can be used to control and reduce systematic
uncertainties. The third part investigates the important exclusive B tagging
technique, unique to physics experiments operating at the Υ resonances, and
studies in-depth the novel Full Event Interpretation algorithm, which doubles the
maximum tag-side efficiency of its predecessor. The fourth part presents a
complete measurement of the branching fraction of the rare leptonic B decay
“B→tau nu”, which is used to validate the algorithms discussed in previous parts.
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The Physics of the B Factories
This comprehensive work thoroughly introduces and reviews the set of results from
Belle and BaBar - after more than two decades of independent and complementary
work - all the way from the detectors and the analysis tools used, up to the physics
results, and the interpretation of these results. The world’s two giant B Factory
collaborations, Belle at KEK and BaBar at SLAC, have successfully completed their
main mission to discover and quantify CP violation in the decays of B mesons. CP
violation is a necessary requirement to distinguish unambiguously between matter
and antimatter. The shared primary objective of the two B Factory experiments
was to determine the shape of the so-called unitarity triangle, an abstract triangle
representing interactions of quarks, the elementary constituents of matter. The
area of the triangle is a measure of the amount of CP violation associated with the
weak force. Many other measurements have been performed by the B Factories
and are also discussed in this work.

B Factories
The Bitchin' Kitsch is a quarterly zine for artists, poets, prose writers, or anyone
else who has something to say. The Fall 2018 issue features: Over art by Giada
Cattaneo as well as: Art by: Giada Cattaneo, BT Hathaway, Stephanie Jones, Mark
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Myavec, Robert Sundheimer Chapbook Review by: Clara B. Jones Fiction by: Dmitry
Martirosov, Caitlin McGillicuddy, Christopher Overfelt, Enzo Scavone, Adreyo Sen,
Lazarus Trubman, Donald Zagardo Non-fiction by: Sophia Glastein, Anagha
Subhash Nair Poetry by: Roo Bardookie, Albert Davenport, Elizabeth Dickinson,
Dorsía, Sydney Dudley, John Grey, BT Hathaway, James Croal Jackson, KG Newman,
Sy Roth, Richard Salembier, David Sermersheim, Dr. Mel Waldman, Mark Young,
Jeffrey Zable Prose by: Matt Gillick

Machine Learning at the Belle II Experiment
This practical guide covers the essential tasks in statistical data analysis
encountered in high energy physics and provides comprehensive advice for typical
questions and problems. The basic methods for inferring results from data are
presented as well as tools for advanced tasks such as improving the signal-tobackground ratio, correcting detector effects, determining systematics and many
others. Concrete applications are discussed in analysis walkthroughs. Each chapter
is supplemented by numerous examples and exercises and by a list of literature
and relevant links. The book targets a broad readership at all career levels - from
students to senior researchers. An accompanying website provides more
algorithms as well as up-to-date information and links. * Free solutions manual
available for lecturers at www.wiley-vch.de/supplements/
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Polarization and CP Violation Measurements
This thesis describes the thorough analysis of the rare B meson decay into φ K* on
data taken by the Belle Collaboration at the B-meson-factory KEKB over 10 years.
This reaction is very interesting, because it in principle allows the observation of CPviolation effects. In the Standard Model however, no CP violation in this reaction is
expected. An observation of CP asymmetries thus immediately implies new
physics. This thesis presents an amplitude analysis of this decay and the search for
CP violation in detail and discusses methods to solve related problems: The
quantification of multivariate dependence and the improvement of numeric
evaluation speed of normalization integrals in amplitude analysis. In addition it
provides an overview of the theory, experimental setup, (blind) statistical data
analysis and estimation of systematic uncertainties.

Data Analysis in High Energy Physics
B Factories are particle colliders at which specific subatomic particles - B mesons are produced abundantly. The purpose is to study the properties of their decays in
great detail in order to shed light on a mystery of eminently larger scale: why do
we live in a universe composed of anti-matter? This book introduces readers to the
physics laws of the CP asymmetry, touching on experimental requirements needed
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to perform such measurements at the subatomic level, and illustrating the main
findings of the contemporary B Factories.
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