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Fields SUB3)c x SU2), x SU((2)g x Up_1

QL = <§i> (372717%)
> (37172’%)

L = Zﬁ) (1,2,1,-1)
LR = <Z];> (151)27_1)
S (1,1,1,—2)
Sy (1,1,1,2)
0 +
¢ = (ffl ¢%> (1,2,2,0)
2 +2
XR = (X(’)%) (1,1,2,1)
XR

Table 1: The LRIS particle Content quantum numbers.
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m The Higgs potential is [6]

V(g xr) = mTe(¢70) + pa[Tr(do!) + Tr(¢T¢)] + A1 (Tr(¢7¢))?
+ X2[(Tr(¢0"))? + (Tr(679))%] + AsTr(do!) Tr(d7 )
+ MTr(d¢") (Tr(doh) + Tr(61)) + us(xkxr) + p1(xkxr)?
+ a1 Tr(0T0) (xhxr) + as(xhoT dxr) + as(x ko dxr)
+ as(xhoTdxr + h.c.). (1)

m The Yukawa Lagrangian

3
Ly =" Lri(¢yl + 005) Lis + Qui(dys + 65) Qr.;

i,7=1
+I_/R,i>2Ryij§’j + He. . (2)
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m Spntaneous symmetry breaking (SSB) occurs via the vevs

@= ) ~oew. w=()~omw. @

UR

and t3 = tan 8 = ki /ka, v = \/k} + k3 = 246 GeV.
m After SSB, the IS neutrino masses Lagrangian is [16, 17, 12, 18]

£7Vn = Mpvrvp + MRD]CDLSQ + /,LSSSSQ + h.c., (4)

where Mp = v(ylss + §¥c5)/v/2 is the neutrino Dirac mass matrix
and MR = ysz/\/i.
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® In the basis (v}, Vg, S2), the neutrino mass matrix is

0 Mp O
0 Mg ps
m The physical light and heavy neutrino states vy, , vp,;, have masses
My,, :MDMIglMS(Mg)*lMg, i=1...3, (6)
mzhj:M}%“‘M%, j=1...6. (7)

m The inverse relation of Eq. (6) is

Mp = Upmns/Mu, R (115) 1 MR, (8)
‘R is an orthogonal matrix and Uppmns is the 3 x 3 light neutrino

mixing [7, 1, 9].
m Choices of ps ~ O(1077) GeV, and vg ~ O(10%) GeV So for
y* ~ O(1073) we need M ~ O(10) TeV gives the experimental light

neutrino masses.
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m The symmetric mass matrix of the charged Higgs bosons
(67, 65, X%) is

2 .2 2
YRS3  VRS28
C2p 2025 _fUURSﬁ
2 Q32 272
My = B% _yoges |
2 : c23 RCS
1)2625

m Only one physical charged Higgs boson with mass are

where a3 = ag — as.
m For vgp 2 O(TeV), the physical charged Higgs boson is [10]

H* ~ —(sp¢7 +cs3)-
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m The relevant H*-fermions couplings are
+ +
Ty = CijPL+ DijPr, Tl = &ePr + CGuPr.

and the couplings

Cij ~ vezs 4 Z VMdVT — S95 My, )

V2 ZVN (528VMaVT — M,)

VCap p—

f
gkf x~ ’UCQB Z Uk ;143 SQﬁM“) MD)& k= 47 o 797

ai’

12

ia’

/3
Cre veas ZUm Mip — s356Mp) k=1,2,3,

V and U are the quark CKM and IS neutrino mixing matrices.
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m Recent experimental results indicate a possible 4.20 difference
between the measured value of the anomalous magnetic moments of
muons a, and the SM expectations [11, 14, 13, 2], namely

da, = aZ® — ax™ = (2.51 +0.59) x 1077, (17)

Figure 1: LRIS one-loop Feynman diagrams contributions to lepton g, — 2 via
massive neutrinos, V* = W, W', V0 =27, 7' S° = h, A and the charged Higgs
boson H*.
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m The charged Higgs H* contribution to ay is given by

m The charged Higgs boson interaction coupling with photons is

13/26

9
* + Vi * Vi
af = Gé Fﬁ’ § (|C’M|2 f2($Hi) + 2Re[§’k@flkz] fl(in))a

k=1

H ! _ v / _ v
where the couplings (', = m—ykg‘kg and ¢';, = m—@fkg.

+ 1
F$ ~ <9LU201 + gRUg1)7

6e

UY is the neutral gauge bosons mixing [10].
m The loop functions Fj, (k = 1,2) in Eq. (18) are given by

Fuly) = YW Gy*+" log(y)
k (y — 1)k+T (y — 1)k+2
Pi(y) =3y + 3,
Pa(y) = 2y + 5y — 1.
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m The charged Higgs boson contribution to the a, anomaly Eq. (18)
can be approximated to

+ * v
~ 2GE Ff Z Re[¢ o€ ke F1(22) S
k=4

encircled

(m,myz )
Figure 2: (Left/right) da, . with 27, = m__/m%... The 1o and 20 standard
errors of measurements of @, are included in green and red borders. BP is

14 /26

Mustafa Ashry g — 2 in LRIS



g — 2in LRIS
L, in LRIS

39 Ifﬁ VR Zgi Z:gi Zgi mpg+
0.0058 0.1 10000 —0.099 —0.994 0.024 545

Table 2: BP and H* mixing and mass for

y* = diag(1.53 x 1072,9.76 x 10~1,2.05 x 10~) and

p® = diag(1.01 x 1075,3.82 x 1079,5.49 x 10~%). Finally, the nonvanishing
elements of the orthogonal matrix R are R13 = Ro1 = R32 = 1.

My, Mygy Myg Myy Muyg Muyg My, muyg Muyg

1.0x 101 85x10712 50x10-11 108 695 1449 108 695 1449

Table 3: BP neutrino mass spectrum in GeVs.

day, —dae BR(u — ev)
25x1079 81x1071" 34x10°13

Table 4: BP Observalbles g,,.) — 2, BR(z — e7) of the BP given in Tab. 3.
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m Experimentally, BR(y — ey) < 4.2 x 10713 (90%CL) [5]. LRIS H*

3 .2 9 2
o, S,
S . (IleV)2 Z ’ (C/k,eglz,,/l, + flk,eclz,u) ]:1 (I?—}Ci)

BR(/L — e’y)LRIS ~

25672 T, —
9
< gaem mi;i 1 (Ck:,egkr,u +€k,e§k,u)2 (24)
~ 25674 T, —mp, N my, Me '

m Finally, we check experimental limits on H* contributions to the
p-e conversion on a nucleus (A). Experiments make the upper
bounds R, < 10718, RAL. < 10716, RAY,, <7 x 10713 [15].

p—re ~ pn—e ~X

m The H* contribution to the y-e conversion is [3, 8]
32GEMS 1) ~ ~ o1 2
R = S |GtV +Cirmvi§ >+10D,LDA\ +{L & R}|. (25)
capt

Ffapt ~ O(1—10) x 10% 57! is the rate for the muon to transform to
a neutrino by capture on the nucleus (A). The nuclear “overlap
integrals” V", V" Dy ~ 01072 = 1071) for A = Al, Ti, Au [15].
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m In LRIS, the nucleon-dependent Wilson coefficients are given by

9 3
Cpp = SCF0m SN ST (U UV o, ) Ba(all 2,

2
TS24/ 2 °
wf k=1j=1q,q'=u,d,q#q’

9
OVn= gy 2220 2 (Gt Chnice)
k=

17=1q,q'=u,d,q#q’

X
—

Q

2

2 . j
q’,q; + Dq’,qj) BQ(‘T?{]"j::IqJ:t):

9 3
CVln = B Z Z Z (CreCroope + Errelion)

4m2m?
HE k=1 j=1q,¢'=u,d,q#¢’

Vi qj Vi a5
X (quiquqliqj) Bl(wHivai) IHi‘THiv

m The loop functions are

1 2 log(x)
Iulz) = -z (1—x2)%’
J —J
Bya,y) = O = W) o
r—y
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BR(1 — €7) R, R, RA,
210 x 10713 4.10x 107°1 380 x 107" 4.10 x 10~ %

Table 5: LFV observables BP given in Table 3 in LRIS.

107"

BR(u-e y)
3

6a, x107°

Figure 3: BR(pt — e7) versus da,, in LRIS. BP is encircled.

m All BPs are tested and found to satisfy the u-e conversion

experimental limits as in Table 5.
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m We have analyzed a, in a minimal left-right symmetric model with an
inverse seesaw mechanism.

m We found that a large region of the parameter space of the model is
consistent with the observed a, anomaly.

m BP satisfy the da, limits and the BR(u — ev) and the
[ — e-conversion rates limits.
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