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Summary of thesis contents

In July 2012, ATLAS and CMS experiments at the Large Hadron Collider (LHC) announced
the evidence for new boson whose properties were consistent with the SM Higgs boson. The
mass of Higgs boson was reported by two experiments as

e ATLAS : 126.0 + 0.4(stat.) + 0.4(sys.) GeV;
e CMS : 125.3 + 0.4(stat.) + 0.4(sys.) GeV.

Once the discovery of the Higgs boson is confirmed, it will open a new phase for studying
particle physics. The expected program of future colliders, e.g. the high luminosity version
of LHC, the International Linear Collider (ILC), not only makes precise measurements on the
properties of the Higgs particle, top quarks and vector bosons interactions, but also search
for physics Beyond the Standard Theory. The measurements will be performed at high
precision. In order to match future precision data, the theoretical calculations to the
experimental measurement such as cross section and decay width, with including high order
radiative corrections are mandatory. The calculations are great motivation and effort by many
groups. Such calculations are also the main target of this thesis. In particular, the aim of
thesis is twofold:

1. The first aspect of the thesis is to study how to calculate the experimental quantities
in the framework of Quantum Field Theory.  This part is mainly focused to upgrade
the GRACE-Loop program which is a generic automatic computer program for
calculating High Energy Physics processes at one-loop electroweak corrections.

2. The second aspect of the thesis is to apply the above framework to compute the full
O(a) electroweak radiative corrections to the most important processes at future
colliders. These processes are
e pp— W W' andpp — W W' + 1 jet at the LHC;

e e e’ —ee'yatthe ILC;
e e e’ — tt-barand e e” — tt-bar y at the ILC.

We observe that electroweak radiative corrections to W-pair production and W-pair
production in association with a jet at the LHC are sizeable impact (order 10%) in the
high-energy region where the new-physics signatures. The corrections must be included to
interpret the new physics signals at the future LHC experiments.

For the processes at the ILC, the electroweak radiative corrections also form significant
contributions (order 10%). Such the corrections are very important contributions and it must
be taken into consideration in the future.
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Summary of the results of the doctoral thesis screening
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