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Contributions [rom nonstandard neutral vector bosaos to the weak magnetic Inoment of leptons are calculated within the context of models
where violarion of lepton family numbcr is allowed through tensor couplings.
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Se calculan las contribuciones de bosones vectoriales neutros no eslandar al momento débil magnético de leptones en modelos con violación
del número leptónico a través de acoplamientos tensoriales.
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terms A ij and Bi) can arise by extra effective aperators in
Ihe Lagrangian. Iike 0, = (la,ove)1>Blov. which respecllhe
SU(3)x SU(2) x U(í )symmcIry. where 1> is Ihe Higss field.
and E''" is Ihe Icnsor associaled lo Ihe U( 1) group [4]. In
general they are unknown, although sorne Iimits can be ex-
tracted from low energy data. Results for the contributions
from the aij and b1] couplings were reponed in Ref. 5. Here
we concentrate in the Ai} and Bij couplings. In order to be as
simple as possible we will assume no tensor Zflj couplings,
since, as shown in Ref. 4, they can occur if the scale of new
interactions is very large (A » 104 TeY) and we assume
no new addilional heavy lields are presenl. New dynamics
al Ihe A scale is Iikely associaled wilh heavy fields carrying
non-lero lepton number. We will consider A", 1 TcV. Then,
going one stcp further wc can consider models Iike the ane in
reference [6], including this extra termo

The diagram in Fig. I gives the contribution from the ten-
sor LFV inleraclions coming from Eq. (1). represenled by a
do!. Thcn, Ihe amplilude is given by

Many exlensions al Ihe S1andard model (SM) of elec-
lfoweak unification, predicts the existence of extra neutral
vector bosons, whose couplings to ferrnions (standard or new
ones) may violale Iamily number. In sorne of Ihese m2dels
an admixture of the standard Z boson with an extra Z can
induce. al Ihe Iree level or al lhe one loop. lhe decay Z --+
el' [1). The observalion al such decays al LEP [2] would lhen
he an indicalion ofphysics beyond SM. AIso. in grand unified
mode)s it is predicted the existence of very heavy particles
bearing bolh leplon and baryon number. named leploquarks.
Recenl resulls al HERA seems lo indicale lhe possibilily of
bOlh Iypes al parlicles.

The existence of Z can give contributions to sorne other
observable. The purpose of this paper is to report results for
their contributions to the weak magnetic moment of leptons.
The weak magnetic mornent is the analogous to the magnetic
mame ni in QED. and can. in principIe. be measured [3] in Ihe
reaction e+e- -* Z -* 7+7-. There, a measurement ofthe
polarization and spin correlation of the final state can be per-
formed and infonnation on the weak magnetic moment can
be extracted, including an anomalous contribution from ra.
dialive correclions. 11has been also shown [IJ lhallhe Irans-
verse and normal components of the polarization of the ¡.pair
at e+e- unpolarized collision are sensitive to the anomalous
weak rnagnetic moment of the ¡.

The mosl general leplon navour vio'.aling (LFV) inlerac-
lion belwcen leplons £; and £j and Ihe Z is

Li} = - igzen~(al} + bij,s)fjZ1'
_ kV.. .. _

+ 9z€W"v-(A" + B"'5)€,Z" + h.c.. (1)Mz
where kV is the Z boson 4-momentum. If the model extend-
ing SM is gauged the terms aij and bij are well aefined. The
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We have denoled hy Q and b (A ii and S'i) lhe veelor and
axial-vector (tensor and axial-tensor) couplings to the leptons
wilh slrenglh gz (g2). SF and t. are lhe propagalors of lep-
lons and veelor hoson in lhe loop. ó.(q) is Z boson polar-
¡zatioo vector, with momentum q = 112 - PI. and p+ is dc-
fined as Pl + P2. Proceeding as usual we have 10 extraet the
lerms of lhe form U(1'2 )i" .vqv u(piJóv (q). After lhe stan-
dard straightforward algchra wc obtain

FIGURE l. Z exchange diagram contributing lo the weak magnetic
dipole moment of lepton ti. The dat represent a leplon ftavouf vi-
olating tensor interaction vertex. Four-momenta are indicated in
parentheses.
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Hece mi and mj are (he masses of the Icptons ti and lj; A is
an ullraviolct cutoff, introduced to ensure convergcnce of the
Feynman loop integrals, and represents a mass scale.

To gel an estimation of g~((Aii)2 + (Si,)2) we will eon-
sider ilSeonlrihulion 10 lhe muon ano mal y IG), where q2 = O
and integral s in Eqs. (7) and (8) can be easily done. For
A:1 » .1\'1]» m~,m; wc obtain

We nole lhal our result in Eq. (11) agrees wilh lhe result
in ReL 6 for lhe logarilhmie lerms, hUIdisagrees in lhe olher.
This is due lOlhe differenl regularization melhod lo render lhe
integrals finite. Howevcr, since the main contribution comes
from lhe In(A2/AJ2.) holh results agree. as should he. Sineez
here b = O we get that the contribution to lhe anomalous
magnetic Illornent 01' leptons is given by

1 [M! - 9M2.m2 + 2m'
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(1 1) For A = I TeV lhe values 01 .1+(0)/(4,,2 M~) are in lhe inler-
val (-7.5 lo +1.17) x 10-7 when 100 ~ M 2 ~ 450 in GeV
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Finally, the cxpress ion in brackets in this last equations
lum out 10he .....10-7, and then we obtain for the wcak mag-
netie nomaly of the muon

IF,w(M~)1 S (0.26 to 1.7) x lO-O. (15)

Having in mind the possibility of measuring the analo-
gous result for the r lepton at LEP, we only have to inter-
ehange the role of 1n" and 1nT, showing that they are of the
same size. The result in Eq. (15) is two or three orders of
magnitude smaller than the radiativc corrcctions, lo une loop,
in SM. Thus to see effects 01'lhe class of intcractions consid-
ered in this work, il is required a better experimental prcci-
slon.
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(14)

(In~ -~)M1. 2z

+ ReJ_(M~)].

Then eomparing with the experimental result we oblain

19~[(A;j)' + (Bij)'] I S (0.26 lo 1.7) x 10-' (13)

(for A = 10 TeV Ihe above result is to be multiplied by a fac-
tor of 3). The largest eoptribution coming from the heaviest
fermion in the loop. This is the r-Ieplon in the three family
version of SM.

Since wc cannot obtain the separate bounds for A~) and
B"j, we will assume they eontribule for equa!. The evalu-
alion of h(MD shows that they are eomplex funelion of
R = M~/M~. The imaginary part is denoted as the ab-
sorptive contribution [7]. which in this case is ane or two
orders of magnitude smaller Ihan Ihe real part. So we will
negleel it. (The appearanee of Ihis imaginary part, absent in
the q2 = Ocase, is due to the faet that wc are evaluating 00

the Z mass shell). Furthermore, wilhin the same interval of
values, ReL(M~) is greater than ReJ+(M~), leading us
10 the result

( ') '( "T)' [mIl1H
TF,w Mz ::= 292 A 47T'M~
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