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Measuring the top Yukawa coupling at the ILC at + s=500 GeV
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The ILC (International Linear Collider) is a high energy e+e— linear collider. It has
been designed by the global effort and proposed to investigate the physics of the
Tera scale and beyond. The clean initial states of the ILC are ideally suited for high
precision measurements, and the ILC is expected to extend and complement the
results from the Large Hadron Collider (LHC).

This thesis consists of two major parts. The first part deals with the
measurement of the top Yukawa coupling in the International Large Detector
(ILD), one of the two detector concepts at the ILC. The second part is on the Time
Projection Chamber (TPC), which is the central tracker for the ILD and will play a
central role in the measurement.

In the first part of the thesis, the feasibility of the direct measurement of the top
Yukawa coupling (g9 in the first phase of the ILC operation at A5 =500 GeV is
investigated firstly using a fast detector simulation and then with a full detector
simulation of the ILD detector. Assuming a Higgs mass of 120 GeV, a top quark
mass of 175 GeV, polarized electron and positron beams with (Pe-, Pe+#=(-0.8,+0.3),
and an integrated luminosity of 1lab, the combined result from 6-jet + 1-lepton
mode and 8-jet mode shows the measurement accuracy of the top Yukawa coupling
(4g/2 to be about 10%.

In the last half of the thesis, the R&D study of the TPC equipped with a Micro
Pattern Gaseous Detector (MPGD) is described. The R&D has been made in two
aspects: development of analytic formula to analytically calculate spatial resolution
of MPGD TPC, and studies made with various prototypes of the MPGD TPC.
Derived, for the first time in this thesis, is an analytic formula which allows us to
calculate spatial resolutions of MPGD TPC in various conditions from basic
parameters such as primary and secondary ionization probabilities, diffusion
constants and the Polya parameter of gas gain fluctuation of TPC gases, and the
geometry of readout pad electrode. The results from the prototypes are compared to
the calculations by the analytic formula and are extrapolated to the ILD TPC at the
ILC.
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