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Part I. Basic Concepts: 1. High-intensity laser-atom physics; 2. Theory
of laser-atom interactions -- Part II. Theoretical Methods: 3.
Perturbation theory; 4. Floquet theory; 5. Numerical integration of the
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The development of lasers capable of producing high-intensity pulses
has opened a new area in the study of light-matter interactions. The
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corresponding laser fields are strong enough to compete with the
Coulomb forces in controlling the dynamics of atomic systems and give
rise to multiphoton processes. This book presents a unified account of
this rapidly developing field of physics. The first part describes the
fundamental phenomena occurring in intense laser-atom interactions
and gives the basic theoretical framework to analyze them. The second
part contains a detailed discussion of Floquet theory, the numerical
integration of the wave equations and approximation methods for the
low- and high-frequency regimes. In the third part, the main
multiphoton processes are discussed: multiphoton ionization, high
harmonic and attosecond pulse generation, and laser-assisted
electron-atom collisions. Aimed at graduate students in atomic,
molecular and optical physics, the book will also interest researchers
working on laser interactions with matter.
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This book presents searches for the Higgs boson, Z boson, and W
boson decaying into charm quark(s) performed with proton-proton
collision data at s = 13TeV collected by the CMS experiment at the
LHC, CERN, corresponding to an integrated luminosity of 138 fb1 and
recorded between 2016 and 2018. The searches are carried out using
events in which the Higgs/Z/W boson is produced in association with a
leptonically-decaying Z or W boson. This thesis also discusses a novel
calibration algorithm for charm jet identification that enables maximal
use of the available information related to charm jets. The new method
is used to correct the entire distribution expected as output when jet
flavour identification algorithms are applied to jets of different flavours.
The calibrated results improve over traditional efficiency measurements
and help enhance the sensitivities of the Higgs, Z, and W searches. This
book primarily reports on the so-called resolved-jet topology of the
Higgs/Z/W boson searches, where the boson candidates are
reconstructed using two separate small-radius (AK4) jets. Upon
statistically combining the results of the resolved-jet search with a
complementary merged-jet approach, the observed (expected) upper
limit on the Higgs decay to charm quarks corresponds to 14 (7.6) times
the Standard Model expectation at the 95% CL which is the most
stringent direct limit to date. A significance of 5.7 (5.9) over the
background-only prediction is observed (expected) in case of the
search for charmed Z boson decays. Only the resolved-jet topology is
used in the search for charmed W decays and the observed (expected)
significance is 5.6 (5.7) over the background-only prediction. These
mark the first observations of charmed decays of the Z and W bosons at
a hadron collider experiment.


