The decays of the Higgs boson into two off-mass-shell Z or W bosons
Розпади бозона Хіггса на два Z- або W-бозона поза масовою поверхнею
Загоскін Т.В. (науковий керівник – ст.н.сп. Корчин О.Ю.)

In 2012 the ATLAS and CMS collaborations at the Large Hadron Collider detected [1] a neutral boson 
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 with a mass of about 126 GeV with statistical significance of about five standard deviations. This particle is called the Higgs boson. At the present time detailed study of properties of the observed particle is an important task.
The Standard Model (SM) Higgs boson has the quantum numbers 
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, and all the available experimental data about the properties of the particle 
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 do not disfavor this scenario (see, for example, [2]). In particular, the spin of the boson 
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 is equal to zero or two, and many hypotheses with spin two are excluded with a probability of 95% or higher [3]. At the same time, the 
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 properties are not ascertained, and some supersymmetric extensions of the SM assume [4] the existence of neutral bosons with negative or indefinite 
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 parity.

In order to clarify the 
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 properties of the Higgs boson we consider a neutral particle X with zero spin and arbitrary 
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 parity. We examine the decay of this particle into two off-mass-shell
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bosons each of which decays to a fermion-antifermion pair, i.e. the decay 
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. This process in considered for the non-identical fermions, 
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. We study its differential width with respect to three angles of the fermions in the helicity frame and with respect to the squared masses of 
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. The most general 
[image: image14.wmf]*

2

*

1

Z

Z

X

®

 vertex, which allows for all the possible 
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 properties of the particle X, is used.
Limits of applicability of an approximation 
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 are found for the presented calculation of differential widths of the given decay. By means of this approximation, we obtain a formula for the total width of the decay 
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 (the formula is valid in case 
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 as well) and a formula for the total decay width of 
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. These formulas are more general and more precise than those derived in Ref. [5]. 
Using CMS data [3], we have found constraints on couplings which determine the interaction of the Higgs boson with two Z bosons (such couplings are called hZZ ones) and its 
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 properties. Comparison of our constraints with those reported in papers [6, 7] shows significant overlaps between the CMS, ATLAS and our results. Besides, we have constrained the values of a coupling ratio not studied in [6, 7]. Note that our constraints as well as the CMS and ATLAS ones are obtained in certain particular cases. 
Moreover, observables measurement of which will allow one to investigate hZZ couplings in a more general way are defined and analyzed. Thus, study of differential distributions of the decay 
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 and of the considered observables can yield important information on the 
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 properties of the Higgs boson and its couplings to two Z bosons. 
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