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interaction of leptons and quarks. We studied the decayeoptissible higgs partnéP(11GeV)

to Y(bb)y(¢¢), and extended the model to study the decay branching rati¢tiggs boson
HO(125GeV) toWW, ZZ andyy.
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1. Introduction

Higgs bosorH%(0*,125GeV) decays tgy(¢£), W(KV)VT/(K_V) andZ(£¢)Z(¢¢) with the ratio
of the signal strengtto (H® — xx) = B(H® — xX)exp/B(H® — xx)su, equals 158+ 0.3 for yy,
0.87+0.2 forww and 111+0.3 for ZZ [fll, []. The process afg — ZZ is expected to enhance the
signal strength oFZ, and including this correction, the signal strength‘iﬁfreduces to ®3+0.3

[El.

Cartan’s supersymmetfy[4] fixes couplings of two types affiens

= <(€WW> and /.= (%, 0).
wherey, € (CQC/l13)f are Clifford algebraic spinors. The componegtsire expressed &s,
those of 'Y are expressed &s.., those ofp and@ ¢ are expressed &s.., o andé1234, Where the
number of indices are expresed by There are two types of vector fielis= (X1,X%2,X3,X4) @nd
= (X,1>X/27X,3>X21)'

The transformatioi,3 changes interaction of leptons or quarks to that of partcigparticle
interaction, and the transformati@® », G123, G13 andG; 3, contains the supersymmetric transformafion[11,
A2]. The Clifford algebra[]9, 10] says that a combination o&tgrnions# & (¢, wherel is a
new imaginary unit{?> = —1) makes an octonio®. A Dirac particle which is expressed by a pair
of quaternions could form an octonion and has the trialitys\etry, whose extra freedom can be
attributed to the color degrees of freedom.

Assuming that the coupling of a Higgs bosons to two leptorastariwo quarks are given by

_y'g ,%Jojﬁj __)/ngELEJ and })b% «Qjoe%ﬂd __ylb delb17
and the coupling of a quark to Higgs boson is given Hy[5]
Vi Y%(2j 0 ) = yi vuiu;.

we can calculate decay branchi_ng ratios of the Higgs bd4®(125GeV), that of the possible
partnern®(11GeV) and that oB°(BY) meson.

2. H(0™) > VV, H(0") — yy and h(0") — Y{(bb)y(¢¢)

When we identifyH® as 0" coupled states ap¢ and (pcﬁ, we find that the decay amplitudes
of the 0" states to # cancel with each other. Cartan’s supersymmetry predicts@itudes of
W = Y into two 2y(¢¢) and 8 amplitudes ab = @@ into two 2y(¢¢), and altogether 16 diagrams.

The Higgs boson can be regarded as a scalayo® ) or (¢, % @). A pair of (Y, ¢¢) and
(@, % @) can decay into a pair df/ andlv, by exchanging two vector particleé§ which contains
9 diagrams. The leptons or quarks tatonnects arg/@ or ' Y% ¢.

Experimentally the ratio of the signal strength, i.e. btang ratio normalized to the stan-
dard model valuer(H® — xx) = B(H® — XX)exp/B(H® — xX)sm, of WW channel andyy channel
o(H® —WW) . 0.87+0.2

o(HO — yy) 'S 158103’ .
rived from Cartan’s supersymmetric theory of spinors. Waeex the signal strength @Z agrees

with that of WW after reduction ofjg effects[Th].

agrees with the ratio of the number of independent diagrf?gﬁe—
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_Assuming that the Higgs partnk? is a 0" and a pair ofiy%’ ¢ and@% @ decay intoy(¢¢) and

Y(bb) via exchange of vector particleg, we calculated the decay ah(3P,10.5157GeV) meson
discovered by LHCb detector at CERN,Ygbb)y(¢¢)[[L4]. The leptons or quarks thas connects

areys' Y or ¢ .

V(§23 1)

V(€1 i)
W&y W UE1al)

Figure 1: Typical diagram oH® — WW — £¢¢¢ andh® — Yy(¢¢)

3. Decay of B°(0~) — K2J/Wv.s. B(0~) — K2/

In Cartan’s theory, the electromagnetic interaction ofdep and quarks is expressed @g’x; (.
In the case of coupling of leptons and quarks Withwe extend the couplingg? X ¢ to ' g€’ X (1 —
¥5) W, whereX = x; or X is the degenerate vector particle, and unify the interastio the form

XY+ XY

wherex; implies appropriate; or (—ys% ) dependent of{fLd]. We apply to theB® decay toK° +
J/W penguin diagrams and tree diagrams and compare with exgetsii]. We observegsys
type penguin diagrams yiek® with small components and suppres€ésevenB® tagged events.
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Figure 2: Typical diagrams oBY — K_OJ/HJ decay, penguin diagramg type (left) and 11 type(righimG].
In the 515 type,b = &34 is a small component, and correspondBfgiecayb = &14 is a large component.
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Figure 3: Typical diagrams oB? — K°J/W decay, tree diagram 11 type(left), apgtype(right). In theys
type,S= &1034is a small component, and in the correspondfglecays = &, is a large component.
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4. Discussion and Conclusion

The decay of a Higgs boson ¢/ and¢v, ¢v can be well described by the model based on
Cartan’s supersymmetfy15]. The number of decay diagrafit’do WW, ZZ andyy is 9, 9 and
16 respectively. The ratio of the signal strength agreels thig ratio of the number of independent
decay diagrams.

The preference dBs(0") — D%(0")u~ rather tharBs(0") — Bs(0)mis expected to be due
to the fact thab quark does not belong to the triality sectorpof, in which (s,c) quarks belong,
and the decay vi®%(0") after the transition ob to c of weak decay, which is blind to the triality,
becomes more favored than the strong decay.

The origin of the discrepancy between the raw asymmetry efitsvofCP even final states in
B% — J/WKO(B® — J/WKO), and the best fit projection it of B? tagged events ané® tagged
eventg[B] is expected to be due to effectsyptype interaction of tree diagrams in the larye
region, whereCP asymmetry in Cartan’s algebra plays an essential[rdI¢[8B, 1
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