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Abstract

Analytic formulas for one-loop contributions to (g—2)e,. anomalies and decays amplitudes e, —»e,y are

explicitly derived for the 3-3-1 model with inverse seesaw neutrinos (3-3-11SS). Using these formulas
to investigate Aa,, defined as the discrepancies of (g—2)e, anomalies between the standard and the 3-

3-1ISS models, our numerical investigations showed that Aa,, can reach the maximal values of around
25x10™(1.13x10°) and 1.4x10*(058x10°) for normal and inverted order schemes of neutrino

oscillation data, respectively. The analytic formulas derived in this work are very useful for estimating
dominant contributions to Aa,, in new extended versions of the 3-3-1-1ISS model explain successfully

the experimental data of (g—2)e .
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Lepton sector is one of the most interesting subjects for experiments to search for new physics
beyond the predictions of the standard model (SM). For example, the evidences of neutrino oscillation
confirm that the SM must be extended. Recently, experimental data of anomalous magnetic moments
of charged leptons (g-2) /2=a, have been updated, where the deviation between SM prediction and
experiments for muon is [1]

AP =2 —a™ = (251+59)x10", (1)

“

corresponding to 4.2c deviation from the SM prediction [2], where 1 & corresponds to the 68%
confidence interval in the normal distribution. For the electron anomaly, the deviation between the SM
and experiment is 1.6c discrepancy, namely [3]

Aa)" =al® —al" =(4.8+3.0)x107". (2)
On the other hand, Aa,, are strongly constrained by the experimental data of obtained from
searching for the charged lepton flavor violating (cLFV) decays e, — e, which are obtained as [4, 5]

Br (r - ,u)/) <4.4x10°®, Br(‘r - e)/) <3.3x10°,Br (,u - ey) <4.2x107%, 3)
It is well-known that constructing models beyond the standard model that explain successfully the
(g—-2) data, the allowed regions of the parameter space must be checked to satisfy the constraints in

Eqg. (3). Recently work an extension of the 3-3-1 with right handed neutrinos (RHN), named as the 3-
3-1 model with inverse seesaw neutrinos (3-3-11SS), with the aim of giving an explanation the (g-2)

data along with explaining successfully the neutrino oscillation data through the inverse seesaw (ISS)
mechanism [6]. But the numerical results that adding only three gauge singlets of neutral leptons X, ,

the model just predicts the largest values of Aa, is around 108.5x10™", because of the strong cLFV
constraint (3), especially Br(z — uy)<4.4x10° . Adding a new charged Higgs singlet into this model
is enough to show that there exist allowed regions of the parameter space satisfying all cLFV bounds
(3) and explaining successfully 1o data of Aa, givenin Eq. (1).

In this work, we will derive analytic formulas determining the one-loop contributions to Aa, ,
and Br(e, —>e,y). These formulas were not derived explicitly in Ref. [6]. We also use these formulas
to investigate numerically Aa, , in the 3-3-11SS frame work under the cLFV constraints to look for the
largest values of Aa,, in both normal (NO) and inverted (10) order schemes of neutrino oscillation
data.

Our paper is organized as follows. In the section review of the 3-3-1ISS model we summary the
3-3-11SS model discussed on Ref. [6]. We will also introduce all couplings needed to determine the
one-loop amplitudes of cLFV decays e, —»e,» and the (g—z)ea in the next section. The section
numerical discussion we show numerical results determining all largest values of Aa, ,. Finally, the
section the conclusion contains our will remark most important results.

2. Review of the 3-3-1 iss model

First, the particle content of the 3-3-1ISS model [7, 8] discussed in this work is summarized as
follows. The electric charge operator corresponding to the gauge group su(3), ®U(1)y IS
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Q=T, VfT8+x where T,, are diagonal SU (3), generators and X is the generator of the group u (1), .
Each lepton family consists of a su(3)_triplet L,=(v,e,.N,) ~(3-1/3) and a right-handed charged
lepton e, ~(1,-1) with a=1, 2, 3. Each left-handed neutrino N, =(N,)° implies a new RHN beyond the

SM. Difference from the usual 3-3-1RHN model [9], the 3-3-11SS model contains three additional
right-handed neutrinos RHNs X, =(1,0), a=1, 2, 3. The three Higgs triplets are introduced as

p=(p 0%p) ~(3,§j n=(ndm md) (3,—%),and = ) (3,—3

with the following vacuum expectation values (VEV) of the neutral Higgs components

in order to generate all tree-level quark and lepton masses. All masses of gauge bosons are
determined from the covariant kinetic term of the Higgs bosons,

;
ch=y  (DH)(D'H),
with D, -0, —igW'T" —ig T°XX ,a=1.2,.,8, T° are SuU(3) generators, and the U (1), generator

Te=1,/+6and 1/V6 for (anti)triplets and singlets. The relations between the two gauge couplings g
and g, with the electric charge e and sine of the Weinberg angle (s} =0.231) are e=g/s, and

Oy / 9=32s, / \3-4s .

The 3-3-1ISS model consists of two pairs of singly charged gauge bosons, which one of them
has mass at su(3) scale, namely Y;=(w’=iw’)/<2 with mass m’=g*(e’+y)/4 and the ones

denoted as w* are identified with the SM ones, namely w* =(w!w?)/+/2, leading to the following
relation
V2 +V2 =V2 = (246GeV ). (5)

The two VEVs v, and v, are expressed in terms of vand tan 8 defined as follows

t,=tanf=-2,v,=vCc,,V, =Vs, (6)
l

The Yukawa Lagrangian for generating lepton masses used in Ref. [6] is:

1 1 C
=-h, L, pebR+hangk( a),(Lb) ~ViaXorZ 'La = (ﬂl)abﬂ(aR(xbR) +H.c., (7
where a,b=12,3 are the number of y,. The first term generates charged lepton masses,
he v

m =ab15

e, \/E
In the basis v'Lz(vL,NL,(XR)°)T and(v'L)c:((vL)°,(NL)°,XR)T, the Lagrangian (7) leads to

neutrino mass matrix M° with order 9x9written in a block form as follows
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- :%(V'L ) M"v' +Hc, (8)
mz @]
where MV =|m, O M: ,
O Mg p

with (M), =YZ@/~2,(m,), =<2hyv, =—(m,), being antisymmetric with ab=12,3. The
matrix u, defined in Eq. (7) is symmetric, hence can be diagonalized by a unitary transformation U, ,

namely Uj ., U, :diag(,uxl,,uxz,yxa). The matrix U, will be absorbed in the redefinitions the neutral
fermion states X, through the following transformations: x4, ->U"xU,, X, —>U X, and
y* —> Uy~
The mass matrix M" is diagonalized by a 9x9 unitary matrix U",
UM'U" = M"=diag(m, ,m, ,...m, ) :diag(rﬁv, M, ) 9)

which are masses of the nine physical neutrino states n, . Namely, the masses of the three active

2

neutrinos n, and six extra neutrinos n, are denoted as mv=diag(mnllmn2:mn3) and

M, = diag(mn4'mn5 yeens M ) respectively. The relations between the flavor and physical base are

n =U"n
. . (10)

R T
where n_=(n,,n,,..,n, )" . The majorana states are n, E(niL,(niL)C) :

The ISS block form of the mass matrix corresponding to the general seesaw form through the

following transformations
m T
MD{ DJ,MN{Q MRJ. (11)
O, Mg py

Then using the well-known formula of U" to construct all ISS relations,

1prt
I —=RR R
U o s
Uv :Q( PMNS \75}792 2 . ’ (12)
G —Rf IG—ERTR

where R, V are 3 x 6, 3 x 6 matrices, respectively. In particularly, inserting Eq. (12) into the Eq.
(9) with QF MVQ=diag(U;MNSmugMNS,V*MNV*) will lead to three following independent equations

(11) > Ujpyns MU s = —R' M (1—%RR+}{(1—%R*RT]M; —R*MN}(—FF),

(22) >V'M V' =(1—1 RTR*jMDR{RTMg +(1—1 RTR*)MN}(l—lRTRj,
2 2 2
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(12)>0,, = —R*MDR+K1—%R*RTJM; ~R'M, }(1—%R*R]. (13)

Find the leading part of the entry (12) in Eqg. (13), then inserting into two remaining entries (11)
and (22), we obtain the following relations without any inverse matrix forms

MI =R'M,,m, =U} M, Ulys = R'M R, (14)
a7 T 1 i 1orpe
VMWV =M, o MRTR+-RTR'M, . (15)

Denote that R=(R, R,), where R ,are two submatrices of R with the same order 3 x 3, the
leading part of (12) gives
mTD = R;MR'

. . (16)
RIM{ + Ry = O,

MI =R'M,, @{
Inserting Eq. (16) into the first line of Eq. (13) and keeping only the dominant contribution, we
have R'M, =M R" =R'"MR" > R'MRR",.., and U; MU} =—R"M R" =—M]R" =R; 1, R. Now

it is easily to derive the last entry (12) of Eq. (13) defining the heavy neutrino masses. We summarize
here the most important ISS relations
* _ * 1\T
R, =mj M2, R =—R, 1, (MRl) =0, 17)
* * A — - T -
m, =R,y RZT :UPMNvaU:’MNS = m;MR]:uX (MRI) My = m;M ]mD'

where M~ =M; x, (M;)T :

Based on Eq. (15), a further estimation of the heavy neutrinos mass can be calculated analytically,
namely V"M V' =M. Using the well-known formulas that M, is always diagonalized by two unitary

transformations Vv, and Vv, [10]
VMY, =M, =diag(M,, M,, M,), (18)

where all M,,, are always positive. Therefore, we accept that M, is expresses in terms of

MR’VL,R as free parameters. We can prove that vV in Eg. (20) can be found as follows

1 (Ve O\, il 1 (Ve iVq
V=2 = 19
\/E(Osxs VL |3 _“3 \/E VL _iVL , ( )

leading to the equality that V™M,V =diag(M,, M,). As a consequence, for any qualitatively

estimations, we will use the crude approximations that m,_=m,_ = M, witha=1,2,3; R =0,, and

1 1 i
(Ia_ERzR;jUPMNs ERZVL _ﬁRZVL
\Y iV
U= @) —B —£ . 20
: 2 7 (20)
N 1 Vv 1 -V,
RZUPMNS (Ia__RszTJTRZ (Is__RzR;j \/ER
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Using numerical values of m, obtained from the neutrino oscillation data, we can determine all
independent parameters x,,,x,, and three entries of M~ [7, 8], namely the Dirac mass matrix has an
antisymmetric form as follows

0 X, X4
my, =zxm,,m,=/-x, 0 1| (21)
—x; -1 0

where z =+/2v,h}, is assumed to be positive real, and

(mv )fs — (mv )11 ( m, )33 _ (mv )12 (mv )13 ~ (mv )11(mv )23
(mv )13(mv )23 - (mv )12 (mv )33 e (mv )13 (mv )23 - (mv )12 (mv )33 ‘ (22)

and Det[m, =0]. In addition, the non-diagonal entries of M™ and 1, ,(a=1,2,3) are functions of

X3 =

the diagonal entries M.2,.., which we will not show explicitly here. We emphasize that the structure of
m, given in Egs. (21) and (22) is enough to obtain the neutrino oscillation data from the ISS relations.
On the other hand, |R,|<1 is necessary to guarantee that the ISS relations are consistent with the
result derived directly using the total mass and mixing matrices.

3. The analytic formulas for (g-2) . anomalies and decays e, — e,y in 3-3-11SS model

e,

The one-loop form factors relating with w* and Y bosons are detailly calculated and obtained as

c (W):L{—i[(s ~(R.R}) ]+i(RV) (RVL):, R (X )}
(ab)R 327[2m3\/ 12 ab 272 )4 2L Jae 2VL Jpe 'V W.e | [’

e=1

(23)
e’ &\, v .
Cran)r (Y)= mg(vre )e Vo) (vae )
. m
Where Xv,e = mri+3 \ m\f’ V= W’ Y’ C(ba)R (V) = C(ab)R (V)[a - b’ b— a]xm_ea’

€

10— 43x+78x% —49x® + 4x* +18x%In(x
F(x)=- &) (24)

24(x-1)"
e=\/% being the electromagnetic coupling constant, and g=e/s,. Because
lim, R, (x)=-5/12, and m;/m{ =0(i=123) hence we have F,(x,)=F (x )=-5/12 with
i=12,3. In addition, |F, (x)|<5/12, hence ‘C(ab)R (Y)‘s5/12><(egz/(327r2m§v))xm§,/m$. This implies
that the one-loop contribution from Y to (g-2) anomaly is a,(Y)<(mj, /my)xa;" (W)<10™ with
m, >1TeV. Therefore, a, (Y) will be ignored in the numerical calculations.

Regarding to the contributions from singly charged Higgs bosons, the relations between the
original and mass eigenstates of the charged Higgs bosons are [11]

) (S S )(Gu) (P ]_[S GG (25)
) Le s () (e s \H;)

where t, =v, / @ <1. Relevant Lagrangian of charged Higgs bosons is

https://sj.hpu2.edu.vn 8


https://sj.hpu2.edu.vn/

HPU2. Nat. Sci. Tech. 2023, 2(1), 03-15

2 3 9
o H/ T (A5 P+ 48P, )e,+H.c, (26)
ﬁmwégg (AR X
Here
0 i<3
3 ~ 3 (mDVR)ai— .
lg'l:sﬁZOZ(mD)caU(m)i:sﬂzoz % 3<i<6,
c=1 c=1
i(mDVR)a(i—G) 6<i<9
L V2 -
T 1 Y.
{(Is ERZRJJ UPMNS:| <3
. 1 ’ .
AR =m Ut =m,_ t —RV 3<i<6,
ai e, —ai g e, S [\/5 2 Lja(is)

—i .
- RZVLJ 6<i<9
(\/E a(i-6)

|:mD(|3_%R2R;jUPMNSi| i<3
lg,z:_czi i(m RV, ) 3<i<6
ai (7 00:1 \/E D7727L Ja(i-3) -
1, . .
_ %("mo RV )a(i—G) 6<i<9
0 i<3
m, CaUV*si m, Cy (V;) i-3
13’2 _ 2 (a+3) - €, « a(i-3) 3<i§67 (27)
al ‘\/_
Cs c 2
-i(Vq)
(V%) 6<i<9
J2

where z,=+2vhy, =z/c,, and (M), = Z(MR)ij' We have ignored the small part proportional to

t2=mi, /m? =v* /o’ <1 in the last expression of 4., We also fix ¢, =1 and t, =s, =0 from now
on. From Eq. (18), we see that
VUMV, =M,z =diag (k,k,, k) =k, (28)
with k,>1 for all a=123 Now, it can be proved that RV, =miv.k"' and
R,R] =—m:V.k V. m, [6], hence V, does not affect all couplings given in Eq. (27). Therefore, V, =1,
will be fixed from now on.

Similarly, the one-loop form factors relating with H, are obtained as

https://sj.hpu2.edu.vn 9
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C(ab)R (Hki ) = rk i[ﬂ’ell_i**/’lh?kmni I:H (Xi,k ) +<mebﬂ“al_ilk*ﬂbl?k + meaﬂ“;’k*ﬂb?’k ) Ii‘H (Xi,k ):|'

G (H5 ) = e ()2 > Db > @l (29)
K

where b>a, r, =eg’ /(327r2m\2Nmehmﬁ|k ) X, =m; /m , and

1-x*+2xIn(x) -

—1+6x-3x" - 2x*> +6x*In(X)
3 Fy (X)z_
4(x-1)

24(x-1)"

R (%)= (30)

The factor r, ~1/m, , hence large Re[c,, ]~ a, supporting experimental data prefers small m, . In

contrast, Br(e, —>e,y) requires both small ba)e|s hence there must exits the strongly

C(ab)R‘ and ‘c(

cancellation among different parts in these terms. Because Iiquo[xMFH (x)]:o and
lim, ,F, (x)=1/24, we will fix m F, (x,)=0 and F,(x,)=1/24 for i=123 in case active
neutrinos which owning x, =0. In addition, the total mixing matrix given in Eq. (20) results in that
m, .. =M, . =M, =z,c,k,. Consequently, one-loop contributions to Cpp and ¢, . from singly
charged Higgs bosons H; are derived approximately as follows

A5 a5 B () = (-sizim, ) S (movi ), (moVek ), Ko (5) ]

i=1 e=1

9 _ 3 L
;i;'l*ﬂbl?'lmn, Fu (Xi,l) = S;ZSZ[(mDVR ) a (mDVR be TH (Xe,l )}

e=1

24

3 A ~
+Z[(rﬁ*DVR*k’l ). (MoVek™) F, xel)}},

e=1

3 . A

Zlﬂ;'z*zb?'zmni F, (X;,z ) =m, z§§[(m;mDkafl)ae (VR )be k.F, (xe ) )J
;a;,z* Atm B, (x,)=2 4_2_14[(m;m0 )ab —(m,R;R] M, )ab]+§[(mDm;vR gfl)ae (mymVv K )be F, (x;vz)}}, o
. ) 31
S * 4 R2 (= me meh < * e '
ZZ:,Z ﬂbi' R (Xi‘z) = ;2 (VR )ae (VR )be F (Xe,z)’
i=1 B e=1

where x,, =x,,,. We can see that the structure of m, affects strongly on dominant terms

appearing in Eq. (31). A first crude estimation is that Br(eb—>ea;/)~|(rﬁ,3)ab|4 while

|Aaea| ~ Re“(rﬁD )aaﬂ, hence the structure (21) will lead to a strict relation between Br(e, —>e,y) and
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Aa

satisfying all cLFV constraints. Therefore, scanning the parameter space in the numerical investigation
to find out these points is challenging.

unless strongly cancellation among many parts appearing in Cpp 1O result in Br(e, —>e,7)

For convenience, the total one-loop contribution c is separated into two parts relating with

(ab)R
charged Higgs and gauge bosons,

2

Cran)r (V)= Cran)r W)+ Canr (Y), Canr (H)= ;C(ab)R (Hkt )

m
Cioa)r = Clan)r (V)+ Clan)r (H )’C(ba)R = {C(ab)R [a< b]} x mea : (32)

€

Knowing Aa, (Y)=0 as commented previously, the one-loop contributions from charged gauge

bosons to Aa, are estimated approximately as follows [12],

SM 4m2 z SM
aa (V)=[a, (W)-a" (W)]=-—= (kzl‘ Re Giuye (W)~ (W)B
) (33)
2,2 . 3 an l
- 8i2r::; {%(m;v;k-zvg o ) > (mavik ). R (X )}
W e=

The Eq. (33) results in a clearly consequence that Aa, (V)=k;* ~ (9(10‘2), because the condition

k,>1 for all e=1,2,3 must be valid to guarantee the ISS relations. Other parameters are estimated as

max U(mD ) ]31(5) for the NO (10) scheme (in the numerical section), |V$|31 and |F, (x)|<1/4. For
22
muon, %:9.2&04, hence |Aa, (V)|<9.2x10° xk;* x(5/12+1/4)<©0(10™) for the NO scheme.
8z°m,, “

This conclusion is enough to explain the numerical results reported in Ref. [6]. Then, we can use the
following formulas:

am? 4m;
Aa, = AaZ" === Re[ Gupe | =2, (H) = e Re[ Cpe (H)], (34)

where Aa, is considered as new physics predicted by the 3-3-11SS in this work. It will be used to
compare with the experimental data in the following numerical investigation. The more general
formulas ¢, . =G (W)+C, (H) Will be used in the numerical investigation for both 10 and NO
scheme.

The branching ratios of the cLFV decays considered in this work are [8, 12, 13]

2
Br = 487 ( 2)Br

(& —€a7) 2 (& —>€a¥a¥ )
GF

2

(35)

C

(ab)R +‘C(ba)R

where G, =gZ/(4\/§m§V).In the following numerical discussion, we will collect only points

satisfying all cLFV upper constraints (3). Using the approximate formulas of charged Higgs couplings
given in Eq. (27), we can confirm the results of Aa, are consistent with those reported in Ref. [6]. We
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will also investigate the numerical values of Aa, and compare with the latest experimental results in
both NO and 10 schemes of neutrino oscillation data.
4. Results and discussion

In this section, we will firstly consider the NO scheme of the neutrino data given in [14], and
check the numerical results for Aa, given in Ref. [6] before investigating Aa,. The standard form of

the lepton mixing matrix U, is the function of three angles 6, one Dirac phase 6 and two

Majorana phases «, and «, . We will use the same best-fit point chosen in Ref. [6] for the NO scheme,

m, <m,_<m_, as s},=032 s;=0547, s;=00216, & = 180 [Deg], Amj =7.55x10°[eV?] and

Am3, =2.424x10° [eV?] where Am? =m? —m? s, =sing;, and ¢; =cos6, =,[1-s; . For the 10 scheme,

m, <m,_ <m,, we choose a benchmark with best-fit points
s2, =0.32, s =0.547, s’ =0.0216, Am}, =7.55x10°[eV?], and Ami =-2.509x10° [eV?]. For

simplicity, in the 10 case, the Dirac phase is chosen close to & =354 =360 [Deg.], so that m, is real.
Now i, inthe NO and 10 schemes are fixed as follows:

0 0613 0357 0 4346 -4.933
M, (NO)=| 0613 0 1 | m,(10)=| 4346 0 1 (36)
0357 -1 4933 -1

The 10 scheme has the upper perturbative bound as z, <1223/4.933 = 247.9 GeV, which is much
smaller than the one that z,<1223GeV for the NO scheme. In contrast, all |, (NO) <1 while

|, (10)| =1, which lead to different predictions of large Aa, in the two cases.

In both 10 and NO neutrino mass spectrum, V, can be parameterized in the following form:

1 0 0Y ¢, 0 s,e™)c, s, 0
Vo=[0 ¢} s o 1 0 -s, ¢, Of, (37)
0 -sj, Ch)|—se’ 0 ¢ 0 0 1

where s =sin6],c; =cos6; =,[1-(s;)’, and "=z or 2z corresponding to the NO and 10

ij ' vij
schemes. Other free parameters are chosen in the following ranges:
k.5 =5 m,. >0.6TeV, 0.5<t, <80. (38)

The numerical results for the NO scheme of neutrino data are shown in Fig. 1, where all collected
pointed satisfy simultaneously all upper cLFV constraints given in Eq. (3) and the lower bound
Aa, >8.8x107". While values of Aa, are consequences of these constraints. We can see that Aa,

depends strongly on Aa,. The maximal values of Aa, is max[Aay]=113.44x10*1lwhich is slightly
larger than the value 108.5 x 10™ reported in Ref. [6]. We can also see that max[Aa,]=2.52x10™",
which is much smaller than the 1o values of experimental data of the order (9(10*13) given in Eq. (2).
The maxAa, corresponds to large Br(r — yy)~(9(10*8), which is very close to the experimental

upper bound given in Eqg. (3). In contrast, two other decays x—ey and r — ey values rather smaller
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that the experimental upper bounds. This conclusion is consistent with the one obtained from the
previous numerical investigation in Ref. [6].

Br[y—ey] = Br[toey] + Briropy]
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Figure 1. The correlations of Aa, vs Aa, (left panel) and Br(e, — e,y ) (right panel) in the region satisfying

all cLFV constraints and Aa, >88x10™ in the NO scheme.

We have also scanned the parameter space of the 3-3-11SS model to answer the question that did
not consider previously: are there any regions of the parameter space that allow large Aa, close to the
lo experimental data given in Eq. (2). The numerical results to look for large Aa, in the NO scheme
are shown in Fig. 2, where the collected points satisfy simultaneously all upper cLFV constraints
given in Eq. (3) and Aa, >1.9x10™.

Brlu—ey] - Br[t—sey] + Br{rsyuy]
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Figure 2. The correlations of Aa, vs Aa, (left panel) and Br(e, —e,y) (right panel) in the region satisfying
all cLFV constraints and Aa, >1.9x10™* in the NO scheme

The values of Aa, result from these constraints. We again obtain the results consistent with those
illustrated in Fig. 2. Namely, max[Aa,]=25x10" results in max|Aa, |=110x10"* and both of them

are strictly constrained by the experiments of Br(z — uy)<4.2x107.

We also scanned the parameter space to find the regions giving largest Aap in the 10 scheme, see
illustrations shown in Fig. 3, where all collected points satisfying cLFV constraints and
Aa, >55x107"°, It turns out that max [Aaea] is much smaller than those obtained in the NO scheme.

Namely, the left panel of Fig. 3 gives maX[Aa#]S59><10’H and max[Aa,|<1.4x10™. These two

maximal values are also originated from the experimental constraint Br(z — uy)<4.2x10°, as seen in
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the right panel of Fig. 3. The numerical results show a very special property that Aa,, are constrained
strongly by Br(e, —e,»), which can be explained qualitatively using the analytic formulas given in

Eqg. (31). One-loop contributions from the two singly charged Higgs bosons consists of many
dominant parts depending on m_m,, which is nearly unchanged as given in Eq. (36).

Because Aa, ~c,,. relating with [m;mD]aa, while Br(ea»eby)~(

2 2 - -
Cope| * [Clonre ) relating with

(aa)R
[rﬁ;rﬁD]aband [m;mD]ba.therefore, large Aa, ~c, and small Br(e, —>e,) require the strong

and c This cancellations are

destructive correlations between different terms appearing in c (ba)R-

R

not enough to allow large a,, to reach the experimental data.

Br[u—»ey] = Br[tsey] + Brir-epuy]
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Figure 3. The correlations of Aa, vs Aa, (left panel) and Br(e, —e,y) (right panel) in the region satisfying
all cLFV constraints and Aa, >5.5x10* in the 10 scheme.

5. Conclusions

We have derived the analytic formulas up to one-loop contributions for calculating (g-2)

e,u

anomalies and Br(e, —e,y) predicted by the 3-3-11SS model. Using these formulas, we reproduce all
of the numerical results reported previously for Aa,. We can also explain clearly these numerical
results. Investigating both Aa, and Aa, in the wide ranges of the parameter space we have derived the
largest values of Aa, (Aa,) are around 2.5 x 10 (1.13 x 10°) and 1.4 x 10 ** (0.58 x 10 for the

NO and 10 schemes, respectively. Therefore, the 3-3-11SS model adding only neutral lepton gauge
singlets cannot explain the recent (g-2) . data. We would like emphasize that the analytic formulas

and the way to derive them which presented in this work will be very useful for further studies on
other extensions of the 3-3-1 models constructed to accommaodate all experimental data on the lepton
sector.
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