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Lepton flavor violating decays of Higgs bosons beyond the standard model
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We evaluate the lepton flavor violating~LFV! decays of Higgs bosonsH→ l i
1l j

2 in several extensions of the
standard model~SM!, including both the effective Lagrangian approach and several specific models. Within
the effective Lagrangian case, we focus on the dimension-6 operators that induce LFV vertices for the Higgs
and Z bosons. For those operators whose coefficients cannot be constrained by present data, we estimate a
branching ratio~B.R.! of the order of 102121022 for the LFV Higgs boson decays, which can be detected at
future hadron colliders. For the other operators that are bounded by current limits on the LFV transition, there
are strong bounds one2m transitions, which imply B.R.(H→em).1029; however, even in this case the
decay modesH→tm/te are allowed to have a B.R. of the order 1021. In the case of the general two-Higgs-
doublet model, we also obtain B.R.(H→tm/te).1021, whereas for the SM with massive neutrinos and the
minimal supersymmetric-SM, the B.R.’s of the corresponding LFV Higgs decays are strongly suppressed.

PACS number~s!: 11.30.Hv, 12.60.2i, 14.80.Bn
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I. INTRODUCTION

The separate conservation of the lepton numberLi

5Le ,Lm ,Lt) can be considered one of the central features
the standard model~SM! of electroweak interactions. Thi
result follows automatically from the assignment of quant
numbers to the fermions of the model. However, it is a
known that the lepton number could be violated in many
its extensions; for instance by just providing neutrinos wit
mass, either through dimension-5 operators or with Hig
triplets, one can violate the lepton number. In fact, the rec
results presented by the Super-Kamiokande Collabora
@2#, showing evidence for neutrino oscillations, indicate th
the lepton number is not conserved in nature and that
lepton sector of the SM requires some modification to
count for the pattern of neutrino mixing suggested by
data.

After the Kamiokande observations, it is almost mand
tory to search for other processes where lepton flavor vi
tion ~LFV! can be present. Current experimental bounds
LFV transitions severely constrain most hypothetical sour
of lepton flavor non-conservation@1#. However, since the
Higgs boson is the only part of the SM that has not be
detected@3#, it interesting to ask if there could be a conne
tion between the Higgs sector and the mechanism res
sible for the non-conservation of lepton number, and to fi
out whether some remmant effect could show up in Hig
phenomenology, which may be detectable at present or
ture colliders.

In this paper, we are interested in studying the decay
the Higgs bosonH→ l i

1l j
2 , as a possible signal of LFV. W

shall work first within a model-independent approach, us
the ~linear! Effective Lagrangian extension of the SM. O
analysis for the dimension-six operators that induce LFV
teractions of theZ and Higgs bosons is presented in Sec.
Then, in Sec. III we consider several specific models wh
LFV Higgs decays may arise; namely, the standard mo
0556-2821/2000/62~11!/116005~7!/$15.00 62 1160
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with massive neutrinos, the general two-Higgs-doub
model ~THDM-III !, and the minimal supersymmetri
~SUSY! extension of the SM~MSSM!. Our conclusions are
presented in Sec. IV. The main result of this work conce
the decaysH→te/tm, we find that it can reach a B.R. o
order 0.1, for both the effective Lagrangian and THDM-
cases, which can be detected at Tevatron Run-II. The m
H→em can reach a B.R. of order 1023, but only for some
specific cases. We also find that LFV Higgs decays
highly suppressed for the SM with massive neutrinos and
MSSM.

II. MODEL-INDEPENDENT RESULTS

The effective Lagrangian approach has been used a
means to describe the effects of new physics in a mo
independent fashion. These effects are parametrized thro
effective operators of a dimension higher than four@4#. The
effective Lagrangian is conveniently written as

Le f f5LSM1(
ni j

an
i j

L2
On

i j , ~1!

where i , j , (51,2,3) denote flavor indices,n runs over the
number of independent operators of dimension-6. The s
L is associated with the onset of new physics. The coe
cientsan

i j are unknown, but should in principle be calculab
from the fundamental theory; however for phenomenologi
purposes, it suffices to use the bounds implied by pres
experimental data.

The conservation of the lepton number, which is au
matic in the SM, is lost in general with the inclusion o
higher-dimensional operators. For instance, the dimensio

operator:Oi j
5 5 L̄̃ itaL jF̃taF, whereLi (F) denotes the lep-
©2000 The American Physical Society05-1
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ton ~Higgs! doublet, can generate neutrino masses
Majorana-type that violate the lepton number by two un
however, one can verify that this operator does not gene
the LFV interaction of the neutral Higgs boson.

Thus, our first task must be to find out which operato
induce LFV for the Higgs sector. Most studies on LF
within the effective Lagrangian context, have focused on
tablishing bounds on the scaleL, assuming for the coeffi-
cients the valuean

i j 51. Although it is tempting to associat
a single scale (5LLFV) with all LFV operators, one should
not use this as the only criteria to judge the relative imp
tance of some operator. The possible values of the coeffic
an

i j should also be taken into account to estimate the stre
of the corresponding operator. Moreover, it could be the c
that the new physics associated with the scaleLLFV , could
induce operators with very different coefficientsan

i j . This
already occurs in the SM, where the Glashow-Iliopoulo
Maiani ~GIM! mechanism allows the flavor changing neut
current ~FCNC! decay b→s1g to be observable, but i
strongly suppresses the top decayt→c1g @5#.

We are interested here in studying operators that can
duce LFV interactions of the Higgs boson. In general, so
of these operators will also induce LFV vertices for theZ
boson (Zli

1l j
2). Present data on LFV transitions can be us

to bound their coefficients, mainly from the decaysl i→ l j

1g,l i→ l j l kl k ,Z→ l i
1l j

2 ,M→ l i
1l j

2 ~where l i5e, m, t, and
M denotes the light mesons! and electron-muon conversio
in nuclei.

Following Ref.@6#, one can specify whether some oper
tor arises as a tree level or as a loop effect from the fun
mental theory, and include in the last case the typical lo
factor 1/16p2 to estimate its effect. At dimension-six the
are a number of operators that can mix different lepton
vors, which can be classified according to the type of boso
field that is involved~gauge bosons and Higgs bosons!, as
follows.

~1! Operators that generate LFV photon interactio
These operators appear in two types:

OLW
i j 5 i ~ L̄ it

agmDnL j !W
amn,

OLB
i j 5 i ~ L̄ igmDnL j !B

mn,

OlB
i j 5 i ~ l̄ RigmDnl R j!B

mn ~2!

and

OlWf
i j 5~ L̄ is

mntal R j!FWmn
a ,

OlBf
i j 5~ L̄ is

mnl R j!FBmn . ~3!

~2! LFV four-fermion operators:

Oi jkl
(1) 5

1

2
~ L̄ igmL j !~ L̄kg

mLl !,

Oi jkl
(3) 5

1

2
~ L̄ igmtaL j !~ L̄kg

mtaLl !. ~4!
11600
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~3! Operators that generate LFV interaction for theZ and
Higgs bosons,

ODf
i j 5 i ~f†Dmf!~ l̄ Rigml R j!,

ODf
(1)i j 5 i ~f†Dmf!~ L̄ igmL j !,

ODf
(3)i j 5 i ~f†taDmf!~ L̄ igmtaL j !, ~5!

ODl
i j 5~ L̄ iD

ml R j!DmF,

ODL
i j 5~DmLi l R j!DmF ~6!

~4! Yukawa-type operators that generate LFV interactio
of the Higgs boson only,

OLf
i j 5~F†F!~ L̄ i l R jF!. ~7!

Several comments regarding these operators are in o
The operators~2! and ~3! must be generated as a loo

effect in the fundamental theory. In this case the constra
obtained frome2m transitions are quite strong, because t
resulting LFV transitions of the photon mediate the deca
m→eg, eee, and electron-muon conversion. If one tak
a i j 51, these processes imply a strong bound on the s
associated to LFV@LLFV.O(100) TeV#. However, the
bounds associated with LFV transitions of the tau lepton
significantly smaller.

The set~4! is favored in composite models, and it als
induces strong bounds on the scaleLLFV for em transitions.

The set of operators~5! and ~6!, which generate LFV
interactions for both theZ and Higgs boson, provide a con
venient framework to discuss LFV for the Higgs sector.
fact, one can use the bounds on the decaysZ→ l i l j and l i
→ l j l kl k to constrain their coefficients, and use them to p
dict the rates for the Higgs decaysH→ l i l j . Operators~5!
arise at tree-level, whereas Eq.~6! arise as one-loop effect
from the underlying theory. It is interesting to note that t
operators~5!,~6!,~7!, which generate the verticesZli

1l j
2 and

Hl i
1l j

2 , do not induce the LFV photon vertexAli
1l j

2 , which
in fact just follows from U(1)em gauge invariance.

Operators~7! contribute to the fermion masses too; th
in order to derive the corresponding Feynman rules in a c
sistent manner, one should include their contribution to
fermion mass matrices, then perform their diagonalizati
and finally write down the interaction Lagrangian in terms
mass eigenstates. However, we find that the effect of
diagonalizaing matrices can be reabsorbed into the~un-
known! coefficients of the effective operators.1

1We have also verified, through a systematic use of the equat
of motion, that other operators of the typeOi j

5 i (F†F)L̄ ig
mDmL j , which apparently can induce LFV interac

tions for photon,Z and Higgs boson, can be reduced to the form
Eq. ~7!.
5-2



re
ffi
-
e
ti
ve
to

-

d
d

-
e

so

r

,
d

s
ly

of
-

es of

ing
gth
pli-
pres-

ed

e-

the
ny
n-

LEPTON FLAVOR VIOLATING DECAYS OF HIGGS . . . PHYSICAL REVIEW D 62 116005
Since the operators~2!–~4! do not generate LFV Higgs
interactions, they willl not be discussed furthermore he
Their inclusion could strengthen the bounds on the coe
cients of the operators~5!–~7! and, pending unnatural can
cellations, it would allow larger values for the B.R. of th
LFV Higgs decays. Since we want to retain only the essen
physics of our problem, and to work within a conservati
approach, our analysis will concentrate on the opera
~5!–~7!.

After SSB, one gets the LFV interactions of theZ and the
remaining Higgs boson~H!, which are described by the fol
lowing Lagrangians:

LZli l j
52

g

4cW
ZmH eDf

i j ~ l̄ Rigml R j!1~eDf
(1)i j 1eDf

(3)i j !

3~ l̄ Ligml L j !2
1

~4p!2

2A2cW

gv
@eDl

i j ~ l̄ Li]ml R j!

1eDL
i j ~]m l̄ Li l R j!#J 1H.c., ~8!

LH0l i l j
52g2eLf

i j H0~ l̄ Li l R j!1
i

2v
]mH0@eDf

i j ~ l̄ Rigml R j!

1~eDf
(1)i j 1eDf

(3)i j !~ l̄ Ligml L j !#

1
1

~4p!2

1

A2v2
]mH0@eDl

i j ~ l̄ Li]ml R j!

1eDL
i j ~]m l̄ Li l R j!#1H.c., ~9!

whereL denotes the standard left-hand lepton doublet un
SU(2)L ~but the subindicesL,R are used to denote left- an
right-handed fermion fields!, v5A2^F&0 , cW5cosuW , sW
5sinuW . In Eqs.~8!,~9!, we have introduced the dimension
less quantitiesen

i j 5(v/LLFV)2an
i j , to absorb the dependenc

on the parametersL and an
i j into a single factor. We have

also introduced explicitly the factor 1/(4p)2, for the coeff-
cients of the loop-induced operators~6!. In fact, Eq.~9! de-
scribes the most general LFV interactions of a Higgs bo
with terms of dimensions four, five, and six.

From the interactions contained in Eqs.~8! and ~9!, we
can derive the expressions for the decay widths of the p
cessesl i→ l j1 l k1 l k andZ→ l i

11 l j
2 , which will be used to

constrain the parametersen
i j . We shall be working to

first order in the parametersen
i j . On the other hand

although there are strong experimental bounds on the ra
tive decaysm→e1g,t→e1g,m1g, it happens that they
receive contributions from the operators~5!–~7! only to sec-
ond order in the parametersen

i j , and the resulting constraint
are rather weak and can be neglected in the present ana
The results for the decay widths are
11600
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G~Z→ l i
1l j

2!5
amZ

96sW
2 cW

2 F ueDf
i j u21ueDf

(1)i j 1eDf
(3)i j u2

1
1

4~4p!4
ueDL

i j 2eDl
i j u2G , ~10!

G~ l i→ l j l k
1l k

2!5
a2~gV

k21gA
k2!mi

2048psW
4 cW

4 S mi

mZ
D 4

3H 2

3
@ ueDf

i j u21ueDf
(1)i j 1eDf

(3)i j u2#

1
1

~4p!4

mi
2

5mZ
2

ueDl
i j 1eDL

i j u2

1
1

~4p!2

A2

3

mi

mZ
ImeDf

i j * ~eDl
i j 1eDL

i j !J , ~11!

wheregV
k ,gA

k denote the vector and axial-vector couplings
leptonk with the Z boson;a denotes the fine structure con
stant,uW is the electroweak~EW! mixing angle. In deriving
these expressions, we have neglected the lepton mass
the final states. For the decayl i→ l j l kl k , we have included
only theZ-mediated contributions, because we are assum
that the diagonal Higgs-fermion terms are of similar stren
to the SM values, thus their contribution to the decay am
tude can be neglected. One can see from the above ex
sions that the effects coming from the operator~5! will be
dominant, whereas the one coming from the loop-induc
operator~6! will be more suppressed.

Then, we can evaluate the width for the LFV Higgs d
cays from the Lagrangian~9!, the result is given by

G~H0→ l i
11 l j

2!5
pa2mH0

sW
4 @ uAL

i j u21uAR
i j u2#, ~12!

where

AL
i j 5eLf

i j 2
sW

8cWApa
F mi

mZ
~eDf

(1)i j 1eDf
(3)i j !2

mj

mZ
eDf

i j G
2

A2

cW
2

1

~4p!2 S mH0

mZ
D 2

@eDL
i j 1eDl

i j #, ~13!

AR
i j 5

sW

8cWApa
F mi

mZ
eDf

i j 2
mj

mZ
~eDf

(1)i j 1eDf
(3)i j !G .

~14!

In order to present results for the branching ratios of
Higgs boson into the LFV modes, we could choose ma
combinations for thee parameters that satisfy the experime
5-3
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TABLE I. Bounds on the LFV parametersen
i j for the effective Lagragian scenarios considered

this paper.

‘‘Democratic’’ scenario ‘‘Loop’’ scenario

Mode ue i j u2, ueDl
i j 2eDL

i j u2, ‘‘Yukawa’’ scenario

Z→me 1.131025 5.4

Z→te 6.231025 31.2

Z→tm 1.131024 54.2

Mode ue i j u2, ueDl
i j 1eDL

i j u2, ueLF
i j u2/mH

4 ,

m→eee 4.4310212 1.4 3.4231029

t→eee 8.131025 9.33104 6.331022

t→mee 8.131025 9.63104 6.531022

t→mmm 8.131025 5.43104 8.531027
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tal bounds on LFV processes. However, in order to simp
the analysis, we shall only consider three scenarios, wh
illustrate the possibilities to detect LFV through Higgs d
cays.

~1! The ‘‘Democratic’’ scenario, where we simply assum
that all the parameterse that appear in Eqs.~10!, ~11! are
equal, i.e., eDf

i j 5eDf
(1)i j 5eDf

(3)i j 5eDL
i j 5eDl

i j 5e i j , which is
probably the most conservative case. The resulting bou
arising from theZ→ l i

1l j
2 and l i→ l j l kl k , are shown in the

first column of Table I. We can see that the 3-body dec
m→eeeprovides the strongest bound fore2m transitions,
whereas theZ-decays gives slightly better bounds for ta
transitions. To evaluate the B.R. of the Higgs boson in t
‘‘democratic’’ scenario we also takeeLf

i j 5e i j ; the results are
shown in Fig. 1, and we can see that the modesH→tm/te
reach a B.R. of order 0.1 that seems to be at the reac
Tevatron for intermediate Higgs boson masses~95 GeV
,mH,2mW), whereas the decayH→me can be at most of
order 1029.

~2! The ‘‘Loop-dominated’’ scenario, where we assum
that only the loop-induced operators~6! contribute to LFV.

FIG. 1. B.R. of LFV Higgs decays for the effective Lagrangi
approach in the ‘‘democratic scenario.’’ The splitting between
tm andte curves is about 1024.
11600
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In this case we find that the present data do not imp
strong bounds on the coefficients of these operators, as
shown in Table I~column 2!. Moreover, in this case the
bounds do not distinguish among the different LFV mod
However, even if we assume that the respective coefficie
an

i j are of order 1, it is found that the B.R. of the LFV Higg
decays are of order 1023. Figure 2 shows the values of th
B.R. for the LFV modes assuming several values of the
rametereDL,Dl

i j , namely 0.06,0.005,0.0005~the first value
corresponds to the valuesLLFV51 TeV andaDL,Dl

i j 51).
~3! The ‘‘Yukawa-dominated’’ scenario; in this case it

assumed that the operator~7! is the only operator responsibl
for LFV Higgs interactions. This scenario is weakly co
strained by low-energy bounds, and in fact the result
bounds are not significant. Thus, we choose to present
B.R. for the Higgs LFV modes as a function of the parame
eLf

i j . However, in order to introduce a criterion to discrim
nate among the different decay modes, we shall also incl
a factor that takes into account the breaking of the fla
symmetries, which would be respected in the absence of
mion masses. The flavor-dependent factor used here is s
lar to

e
FIG. 2. B.R. of LFV Higgs decays for the effective Lagrangia

approach in a ‘‘radiative-dominated’’ scenario. In this case all
LFV Higgs decay modes have the same B.R.
5-4
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the ansatz introduced in the general two-Higgs doub
model to suppress FCNC, which will be discussed in the n
section, namely, we takeen

2350.06(mm /mt)
1/2, en

13

50.06(me /mt)
1/2, en

1250.06@(memm)1/2/mt#. The factor
0.06 corresponds to the value ofeLF

i j that is obtained
for LLFV51 TeV andaLf

i j 51. The results for the B.R. ar
shown in Fig. 3; we find that the modeH→tm can also
reach a B.R. of order 0.1, which can be easily tested at Te
tron Run-II for intermediate Higgs masses.

III. RESULTS FOR SPECIFIC MODELS

In this section we shall evaluate the LFV Higgs decays
three specific models, namely, for the SM with massive n
trinos, the THDM-III and the MSSM.

A. LFV with massive neutrinos

The SM with massive neutrinos provides the simplest
ample where LFV decays of the Higgs boson appear. I
well known that the existence of massive neutrinos requ
the inclusion of physics beyond the SM@7,8#. Assuming that
the low-energy effect of the physics responsible for neutr
masses can be parametrized by the neutrino mass eige
ues (mn i

) and the leptonic mixing matrix (Vi j ), the leading

contributions of massive neutrinos to the 1-loop decayH
→ l i

1l j
2 can be estimated by just evaluating the loop w

two internalW’s, which give the finite result:

G~H→ l i
1l j

2!5
a3

32p3 sin6uW

mi
2mW

2

mH
3

uAi j u2, ~15!

wheremi ,mW ,mH denote the mass of the heavier~charged!
lepton, W and Higgs boson, respectively. The factorAi j is
given byAi j 5Vik* Vk j log(mnk /mW).

The present bounds on the mixing angles and the neut
masses@2#, indicate thatAtm.O(1) @9#. Thus, for mH

FIG. 3. B.R. of LFV Higgs decays for the effective Lagrangi
approach in a ‘‘Yukawa-dominated’’ scenario.
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5100 GeV the resulting B.R. for the modeH→mt is
B.R..631027; whereas the modeH→em is expected to be
even more suppressed because present data suggesAem
!Amt . These rates are clearly beyond experimental reac

B. LFV in the general two-Higgs doublet model

We are also interested in studying the LFV Higgs deca
in the general two-Higgs doublet extension of the S
~THDM!. This model has potential problems with FCNC
which were solved in its early versions~the so-called Models
I and II! @10# by requiring a discrete symmetry that restrict
each fermion to couple at most to one Higgs doublet; a
flavor changing neutral scalar interactions~FCNSI! are ab-
sent at the tree-level. Later on, it was found that FCN
could be suppressed at acceptable rates, with relatively l
Higgs bosons, by impossing a more realistic pattern on
Yukawa matrices, which in principle can be associated w
some family symmetry@11#.

The phenomenological predictions of this model~called
model III in the literature@12#! have been studied to som
extent. In this paper we use the Higgs mass-eigenstate b
which is more appropriate when one is interested in the
tection of direct Higgs signatures. In this basis the LFV
teractions of the neutral Higgs bosonH0 of model III take
the form:

LLFV5j i j cosa l̄ i l jH
01H.c., ~16!

wherea denotes the mixing angle of the neutral Higgs se
tor, andj i j denotes the Yukawa coupling of the second do
blet. In order to satisfy the low-energy data on FCNC, Che
and Sher@13# proposed the following ansatz:

j i j 5l i j

~mimj !
1/2

v
~17!

where v5246 GeV and the lepton mass factor gives t
order of magnitude of the interaction. The coefficientsl i j are
dimensionless parameters that can be constrained by com
ing the prediction for relevant processes with present exp
mental bounds on FCNC and LFV transitions. The strong
bound for the parametersl i j are obtained from muon anoma
lous magnetic moment@14#, namely: lmt,10, which in-
volves only one coupling. Other interesting bounds a
(lemlmt)

1/2,5, which are obtained from the decaym→e
1g. We have also studied the decaym→eee, and find the
result: (leelem)1/2,200, which is not as good as the on
obtained from the muon anomalous magnetic moment.

Then, the corresponding decay width forh0→ l i
1l j

2 is
given by

G~H0→ l i
1l j

2!5
j i j

2

8p
cos2amH . ~18!

The dominant decay mode of the Higgs boson in the in
mediate mass range is expected to beH→bb̄, which will be
proportional to sin2a.
5-5
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Then, if we include the present bounds forl i j , the result-
ing upper limit on the B.R. of the modeH→em is of the
order 1025 for sina50.1, which does not seem to be in th
reach of future experiments. On the other hand, the m
H→mt is allowed to have a B.R. of order 0.1, which see
in the reach of future colliders. In fact, the direct search
this mode at Run-II of Tevatron could be used to improve
limits on the values oflmt . Results for sina50.1 ~0.9! are
shown in Table II.

C. The minimal SUSY SM „MSSM…

LFV interaction can also arise at 1-loop in the minim
SUSY standard model~MSSM! @15#. The MSSM has be-
come one the most preferred extension of the SM; it pred
new signatures associated with the superpartners, althou
reproduces the SM agreement with data. The most gen
Lagrangian for the MSSM has problems with FCNC. In t
supergravity ~SUGRA! inspired models @16#, potential
FCNC problems are solved by assuming that the sferm
masses are degenerated and the cubic A-terms are pr
tional to the mass of the corresponding fermion. Howev
these conditions only hold at a heavy@grand unified theory
~GUT!# scale, and once these parameters are evolved d
to the EW scale (MEW5246 GeV), some detectable FCN
effects may arise. To illustrate the rates that arise in
MSSM, we shall evaluate the LFV effects that arise from
Higgs-slepton vertex in the minimal SUSY SU~5! model.
Then, we can use the results of@17#, which give the follow-
ing expression for the off-diagonal A-terms:

Ai j
l 52

9

16p2
@VCKM

3i VCKM
3 j* Yt

2Yi #a0m0 log
MEW

MGUT
, ~19!

where VCKM
i j denotes the Cabibbo-Kobayashi-Maska

~CKM! mixing matrix, whereasYf ,a0 ,m0 correspond to the
Yukawa, trilinear and universal scalar mass, respectively

To estimate the decay widthH0→ l i
1l j

2 for the light
Higgs bosonH0, one could evaluate the graph that includ
only sleptons and bino inside the loop, which gives the f
lowing finite result:

G~H0→ l i
1l j

2!5
9a3

6400p2cW
2 FAi j

l2mH
3

m̃0
3 G . ~20!

Then, if we include the corresponding lepton masses
takea05m̃05100 GeV, the resulting B.R. forH→em is of
the order 10211, whereas forH→tm/te it can be of order

TABLE II. B.R. of LFV Higgs decays for the THDM-III. Re-
sults are shown for sina50.1, and the numbers in parenthesis c
respond to sina50.9.

mH GeV B.R.(H→mt) B.R.(H→em)

100 0.7~0.1! 1.331025 (2.031026)
130 0.7~0.1! 1.231025 (2.131026)
170 0.3 (1.231023) 5.531026 (2.331028)
200 0.1 (3.531024) 2.231026 (6.431029)
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1026, which are much smaller than the ones obtained w
the effective Lagrangian and THDM III.

IV. DISCUSSION OF RESULTS AND CONCLUSIONS

We have studied the lepton flavor violating~LFV! decays
of Higgs bosonsH→ l i

1l j
2 , in several extensions of the SM

Results for the Effective Lagrangian approach and the g
eral two-Higgs doublet model~THDM-III ! are presented in
detail, whereas for the SM with massive neutrinos and
minimal SUSY-SM, some estimates are given. In the eff
tive Lagrangian case, it is found that for those operat
whose coefficients cannot be constrained by present data
LFV Higgs decays could have a branching ratio~B.R.! of
order 1021, which could be detected at hadron collide
~Tevatron or LHC!. Those cases when current bounds
LFV transition apply, induce strong bounds fore2m transi-
tions, and the resulting B.R. for the decayH→em is of order
1029; however, the bounds involving the tau are consid
ably weaker, and allow the modeH→tm/te to have a B.R.
of the order 1021 too. Similar results are obtained fo
THDM-III; whereas the corresponding decays in the S
with massive neutrinos and the minimal SUSY-SM are mu
smaller.

Thus, we found that the LFV Higgs decaysH→tm/te
can have large branching ratios, of order 0.1 in some case
is important to estimate whether such rates can be detect
future colliders. At the next run-II of Tevatron, it is possib
to use the gluon-fusion mechanism to produce a single Hi
boson; assuming that the production cross-section is of s
lar strength to the SM case, about 1.2 pb formH
5100 GeV, it will allow us to produce 12,000 Higgs boso
with an integrated luminosity of 10 fb21. Thus, for
B.R.(H→tm/te).1021 Tevatron can produce 1200 event
Since it has been shown that it is possible to identify
hadronic decays of the tau lepton at Tevatron@18#, it seems
logical to study the LFV Higgs intotm/te by imposing a cut
on the invariant-mass of the final state, which should all
us to identify the signal. On the other hand, since the m
H→me can reach at most a B.R. of order 1023, then it will
require a higher luminosity to be detected. For instance
we have an integrated luminosity of 30 fb21, then we get 18
events, after including a detection efficiency of 50%. A
though the rate seems quite low, the signal is so distinc
that using a cut on the invariant mass should allow us
eliminate the SM backgrounds.

In summary, we have found several cases where the L
Higgs decays may be at the reach of the Run II of Tevatr
which should be considered as a motivation, or start
point, to search for LFV Higgs decays at present and fut
colliders.
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