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Precise measurement of the Higgs-boson electroweak

couplings at linear collider and its physics impacts
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The Standard Model (SM) of the elementary particles based on the SU(3) x SU(2) x U(1) gauge
symmetry has proved to be a successful theory to interpret all the precision data available to date.
SM predicts a light Higgs boson whose discovery is one of the prime tasks of the upcoming future
colliders. Despite the success, SM presents the naturalness problem due to the quadratic sensitivity of
the Higgs boson mass to the new physics at high energy scale. This may suggest an existence of a new
physics scale A not far above the TeV scale. The key to probe the new physics be&ond SM theory is to
clarify the Higgs mechanism. Therefor it is necessary to measure the precise Higgs boson’s properties,
especially the HVV couplings, because these couplings contain the contributions from all the higher
diimension operators.

We study the sensitivity of the future collider experiments on new physics beyond the SM. New
physics effects in the Higgs sector should appear as non-renormalizable interactions éf the Higgs
boson, which can be parametfized by the dimension six operators. In this report, we concentrate on
studying the sensitivity of measuring the Higgs and two weak boson (HVV) couplings at a future
linear e++e- collider (ILC). We compare the expected sensitivity of the ILC measurements with the
present constraints from the electroweak precision measurements (the S, T', U parameters). |

In the ILC experiment, we perform -the analysis by using the optimal observable method and
separate that analysis mode into five different processes, WW fusion process in the t—channel (ete™ —
vvH), ZH pair production process in the s—channel, the ¢-channel ZZ, Z~y, vy fusion process (e'*.e’~ —
ete™ H), the untagged ete™ H events and the single tagged eTe™ H events. Here, we take into account
the only CP-even dimension six operators. We perform the analysis with 80% e~ beam polarization,
and combine the results from the four different processes with L=100fb~! at \/5=250 GeV and 350 |
GeV , and with L£=500fb~! at \/5=500 GeV and 1 TeV . Then we obtain the results that the HZZ
and HWW couplings can be measufed with 0.4% and 0.7% accuracy respectively. The convolution
of the luminosity uncertainty in the analysis shows that the tolerable error in the measurement of the
luminosity is 0.1% for the luminosities upto 1 ab~!. EW precision measurement gives more strong
constraint on dimension six operators by factor 2 than our results for ILC. But we find that t.hé

correlation between S and T parameters is opposite sign of the present EW precision measurement.
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