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	摘要(中)	本論文介紹了Georgi-Machacek (GM) 模型裡所預測的自旋為零的純量粒子組成，並討論這些在GM模型裡的粒子間如何交互作用以及衰變。近年來，在歐洲大強子對撞機(LHC)發現質量125GeV類希格斯粒子後，許多相關實驗數據也相繼產生，藉此得以限制GM模型裡的參數範圍，論文裡也提供並討論了如何證實GM模型的方法。隨著實驗量測的精準度不斷的提升，理論所預測的量也須更為精確，因此本篇論文將會探討希格斯粒子與玻色子(W和Z粒子)、類希格斯粒子與費米子以及三個類希格斯粒子彼此間交互作用在高階費曼圖中所獲得的輻射修正(radiative correction)。
	摘要(英)	We review the basics of the Higgs sector, the electroweak sector and the Yukawa sector in the Georgi-Machacek (GM) model, theoretical constraints of the vacuum stability and perturbative unitarity, both at tree level, and indirect experimental constraints, such as the oblique corrections, the Zbb vertex, and 125-GeV Higgs signal strengths. The decay of the Higgs bosons both at tree level and 1-loop level are also discussed.



Current CERN Large Hadron Colllider (LHC) data on the 125 GeV standard model-like Higgs boson suggest the possibility of larger Higgs boson couplings with the weak gauge bosons, g_{hVV}, than those in the standard model (SM). We use the GM model as an explicit model to realize such a scenario. We find that g_{hVV} couplings can be larger than the SM value by a factor of about 1.3 maximally in the parameter region consistent with the current Higgs boson search data and allowed by various other constraints. We then show how the modified g_{hVV} couplings lead to enhancements in various weak boson scattering processes. This can be clearly observed as excesses in the transverse mass distributions at around 125 GeV and also the mass of heavy Higgs bosons.

We then derive the mose general sets of viable mass spectra of the exotic Higgs bosons in the GM model that are allowed by the above-mentioned constraints. Branching ratios of various cascade decay channels of the doubly-charged Higgs boson in the 5 representation, the singly-charged Higgs boson in 3 and the singlet Higgs boson are further computed. As one of the most promising channels for discovering the model, we study the prospects for detecting the doubly-charged Higgs boson that is produced via the vector boson fusion process and decays into final states containing a pair of same-sign leptons at the 14-TeV LHC and a 100-TeV future pp collider. For this purpose, we evaluate acceptance times efficiency for signals of the doubly-charged Higgs boson with general viable mass spectra and compare it with the SM background estimates.

Finally, we calculate 1-loop radiative corrections to the hZZ, hWW, hff and hhh couplings in the GM model. A comparison of the 1-loop radiative corrected hZZ and hWW couplings in the models with next-to-simplest Higgs sectors satisfying the electroweak rho parameter equal to 1 at tree level: the real Higgs singlet model, the two-Higgs doublet models, and the Georgi-Machacek model, is given. Under theoretical and current experimental constraints, the three models have different correlations between the deviations in the hZZ and hWW couplings from the standard model predictions. In particular, we find for each model predictions with no overlap with the other two models.
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