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CKAJISIPHHE JIENTOKBAPKH H PACTIALH 2z°-EO30HOB -
C HAPYWEHWEM JIENTOHHOIO APOMATA

B pamxax E g MOAeaH CYNepCTPYHH MOyUeHsl pacriafsl 2°%-6ooona c
HapyMeHHeM JITOHHOrO apoMaTa (zo-» He, UT, er), NPOHCXOASWHe 3a
CHYOT OOMEHA CKANAPHLIMM AGNTOKBapKaMmy. JAg OKaBCKOR  KOHCTaHTH
CBASM A JEMNTOKPapXa C KBAPKaMM H  JAGNTOHAMH ~07t ® Macchl
aentoxsapxa M=200 I'sB uwmeem zoar pacnaza

Br( z°+p+e T4p -e+ )~1O-10.
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The decays of the zo—bosons with lepten flavour violation
(Z°+ He,ut.er) are studied in the framework of superstring-
inspired E_ model. For Yucawa coupling A.leptoquark with quarks

6
and leptons ~10‘1'and for leptoquarks mass M=200 GeV we have

Br(z° + ute +u et )n10710,
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Leptoquarks are colour triplets converting quarks into
. leptons via Yucawa coupiings: they appear in many theories
beyond standard model and, in Es superstring model [1-6] in
particular. Within the framework of this-model leptoquarks are
contained in EG fundamental representation and are colour
triplet, SU(2) singlet with charge Q=-§ and have masses M<]1TeV.
The interaction of leptoquarks with gquarks an@ leptons is

described by superpotential (seeAfor example [7])

[

_ . ijk ca b iik_ .c
LR S Y Sl P W A

1 ij a
where L = (vl.l). Q=(u,d) are left doublets, 1° and u°
correspond to right singlet and cab is antisymmetric tensor
(a,b=1,2). Superfields h and n° contain the scalar fields hL
and hR which are scalar leptoquarks, and which we shall call
left and right accordingly. In this formula i,j,k = 1,2,3 are
generation indices. The couplings Aijk are arbitrary, and at

1,2
their expense quark of one generation can convert into quark of

another qeneration and vice versa;‘

In this paper we consider z%-boson decays into lepton "pair
with different flavour via leptoquark exchange. Our research of
such decays is conditioned by their convenience for
observation, and their smallness.in standard model framework

present certain inierest in search of phenomena beyond vthe



standard model. So Z + ue (ut,er) decays could be caused by the
mixing of different scalar neutrino generations.[al.

H?our diadrams corresponding to the left scalar leptoquark
exéﬁinge are given in Fig.l. The same diagrams correspond to
exchange of the right scalar leptoquark. The spinor leptoguark
contribution as well as the possible mixing of the left and
right scalar leptoquark are not taken into account.

Although Yucawa couplings are completely arbitrary, for
certainty we consider, that le;k= ki?;: k??:,

decays are identical to each other (masses of the lepton being

then 2Z-ue,ut,et

neglected). Besides, every time we take into account only the
contribution of one quark flavour. For example, if we speak
about t-quark, then we consider that k=ki?g » ki?;, ki?: etc.,
although such an assumption is arbitrary, and all three gquarks
u,c¢ and t contribute to the amplitude.

Dimensional regularization was wused for the amplitude
calculation[gl.
The amplitude corresponding to each of the diagrams is

divergent, however, the total amplitude is finite

’

iesinfw .2 1

2cosBw 16n2

M =

Fl(M.m)Upz(1+yslve+

iesinfw ,2 1 = -
2cos8w A F (M,m)p“z(l-ys)ve, 2

lsrt2 2

where Z is polarisation vector of the z°- boson. The first
term corresponds to the left leptogquark contribution, and the
second term corresponds to the right leptoquark contribution.

Here M 'is leptoguark mass, and m is quark nass. The



representation of the functions Fl(u,m) and Fz(n,m) is shown in
Figs.2,3.

The behaviour of the branching ratios (Br(z°+ He) =
2F(z°+y-e+)lrt°t) for cases of the left and right leptoquarks
is represented separately in Figs.4,5. .(The left and right
leptoquarks contribution don't interfere with each other).

It is clear from these figures that the left and right
leptoquarks contributions are of the same order. In case of the
left leptoquarks the t-quark contribution considerably
surpasses the light quark contributions ;nd in case of thc‘
right leptoquarks these contribution are approximately of the
same order. It is obvious that this decay widths are very
small. So, for A~10-1 and M = 200 GeV we get Br(zp'+ ue)~1o'1°,
i.e. the observation of such process lies beyond LEP
possibilities, '

The author would like to express his sincere gratitude ‘to
G.M. Asatryan, I.G.Asnauryan, 8.G. OCrigoryan, R.P.Manvelyan,
8.G. Matinyan, R.L. Mkrtchyan, K.A.Oganessyan for helpful

discussions.
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Fig.1l.
Fig.2.

Fig.3.

Fig.4.

Fig.5.

Figure Captions'

Diagrams descfibing Z°+ e decay.

The dependence of the Fl(H,m) on the leptoquark mass.
Curves 1,2,3,4 and 5 correspond to ImFl(KQO).
ReFl(M,75GeV), ReFl(H,loo GeV) and ReFl(H,125 GeV).

The dependence of the FZ(M,m) on the leptoquark mass,
Curves 1,2,3,4 and 5 correspond to Isz(M,O), Rer(M,O),
Rer(M,75GeV), Rer(M,loosev) and Rer(H,125 GeV).

The dependence on M for branching ratio z°+ pde divided
by factor X4 via exchange the left scalar leptogquark.
Curves 1,2,3,4 correspond to m=0; 75; 100; 125 -GeV
respectively. '

The dependence o6n M for the branching ratio Z°+ ue
divided by factor A4 via exchange the right scalar
leptoquark. Curves 1,2,3,4 correspond to m=75;100;125;0

GeV respectively.
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