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MOTIVATION

o We Llive exciting times! LHC era
o Top quark, an excellent new physics probe
o Extended scalar sector
o IDM, arXiv:1410.8462, R, Craitan, £.G., J. Montes de Oca.

o SCQLM*FSQudos«:aLM nkeractions in nu-e, Im&.ﬂ.Mod.'ths. AR¥
(013) 1350124, R. Graikan, E.G., 0. Miranda,

o Rare Eap ci.ecav t->¢ gamma with FONSI in a 2HDM, arXiv:
1603,04391, R, Graitan, £.G., R. Martihnez, 3. Montes de 0ca.

o See kalks (i. e.: 2 Barranco, I, Orduz, H. Monkes de 0., A, Bolaios,
Eysermans I, Diana Rajas, ete. )



o study of new sources of C?P
violakion be:jomd the SM.

o anomalous &op quark ﬁou,ptisr\gs
affect top produ&&wm they have
been wid@i\j studied at hadrown
colliders.

o Anomalous moments have been
calculated tn different new physics
SCeNArLos



CMDM and CEDM are defined through the effective
Lagrangian

L = a(t) =20, G°T® (AF.: + f,:%Ad“) u(t),

2y

Ax and AA represent the CMDM and CEDM,
respectively; Guva is the gluon field strength; and
Ta are the QCD fundamental generators of SU(3) .

SM prediction to the CMDM is ax ~ 5.6 x 102
R. Martinez, M. A, Perez and N, Poveda, Eur. Phys, 3. C 63 (Roog) 221 [hep-—yh/c'?clo‘)?].

In a recent sf:udj bj the CMS Collaboraktion , —0,048 < CMDM < 0,119 , No, CMS-PAS-T0P-14-008, 2014,

Tevalron + Atlas current Limik on CEDM < 0,16 abk 958% C.L. (3. F. Kamenile, et al.

; &)

It is estimabted Eo reach the future sensitivity, LHC13: 70,08, 1. B. Franzost and C. Zhang,



1I. TWO HIGEGS DOURLET MODEL WITH CP
VIOLATION

If we consider a general THDM, the scalar potential can be written as:

—;12(I)+(I>1 - /t":(D’L(I)) - [;1",",‘]’“[’» - h.('.]
+ Ay () @2) (B3 D)

¢>+«1>.)' + A,(<1>+<1> )* 4+ A3 (@F @) (®F ®,)

l
3N
[ 0 (BF01) (@F®s) + Ay (03 D2) (37 s) + h.(-.] |

The neutral components in the fields are defined as

C1C2

— (€18283 + s1¢3) €103 — 818283

—(C152C3 + 5153 — ((?1.8'3 -{- .8'1.5'2(73)

I F. Ginzburg and M. Krawczyk, Phys. Rev. D 72, 115013 (2008).

G. C. Branco, eb. al , Phys. Rep. 516, 1 (2012).



The Yulkowa Lagrangian for the u,o\ﬂef sector has the general form

—Lyvukawa = ZZ (g%,Y° <I> uRJ-I—qL,YO"(I) d%j+H.c.).

After spontaneous symmetry breaking, the mass makrix can be written as

— Ly = Z a; M (Al Py, + Aj PR) ujhy,

vsin

= Rpo — 1Ry3cos 3,

v R — R,. 3 4+ iRia.
Z G Y (BYPy + BL" Pr) w;hi. Ry sin 3 — Ryo cos 3 + 1Ry

sin 3

AR, = AR+ AR, + AR

Ad, = Ad + Ad,, + Ad;,,.



1
)\/—7{- Hll]) 3 4 ) . 4 - o < — (.I' Y- l)ﬁ).,“:.
(z+y)(a % — cos® BR%) — (z + y)(RE + cos® BRE)]

X

Gr m, Z/ /’l—r dy (x t yNz+y—1) o X
V2r2sin? B (x+y)* — (x+y— 1)mj,

[('()S ;31!’,‘;; R,Q] ,

1

———————————————————————————————————————————— X
¥y 2 : )
(z+y)* = (z+y—1)my,

+yuf+y—luumsmj—nmmmﬂ2—uﬁy—qunhuunnd—nammﬂ2+R§H.

3

G rm? ] A= z+yllz+vy—1
F1Ty Z/ (1.,1./ (1‘,1/'—(———.—'/')—(';.;— X
Jo 0

V272 sin? 3 e (z+y)2—(z+y-— 1)""7)1,;
( R;1sin 3 — R;o cos J’)R,q
1
S
—(z+y—1)my
) ((R;ysin 8 — Riz cos B)Ria + R?, cos 3)

—U+yHUhsmd—RQm&ﬂRg—R%m&ﬂ]

I8 (, | R = = 1
Ad, — —_Grmi Z / / ,,% X
0 (z+y)—(z+y— 1)y

)‘.'- sin?

[(.,- +y)(z +y — 1) (RizRiz — (Ri1 sin B — Riz cos B) Riz cos §)

—(x +y) (Ri2Riz + (Riy sin 8 — Rizcos 3)Riz cos 3) |.







Restricted parameler space,

0(gg — h’Sl\I)BT(h,SA] — ,),,7) ’

R’*r vy =

A. W. EL Kaffas, et al, Nucl. Phys. B 775, 45

(Roo7) [hep-ph/oeosmz].
L. Basso et al, JHEP 1211 (Ro12) o1l [arXiv:
1208.6569 [kep—ph]].
Graitan et al, Eur. Phys. 9. C 74, 27%% (2014)
[arXiv:1312.0044 [hep-ph]l.

TABLE I. M+ and tan f in each region.

R,
R,
R;
R,
Rs
R()
R
Ry
Ry

a a My (GeV) tanp

0.67<a, <08 0<a, £0.23
08<a, <£1.14 -025<a, £0.
1.18 < a; £ 1.55 051 <a, €0
~1.57<a,£=1.3 =046<a, £0.
093 <a; <157 -06]1<a, <0.
—-1.57<a;£-1.28 -038<a, £0.
.08 <a; £1.57 —-046<a, <0.
-1.39<a,<-1.3 -0.13<a, 0.

.16 €, €15 =043<a,<-0.1

300
300
500
350
350
350
350
350
350

Inclusive B—Xsy, B—Xsy and B—Xsl+(-B—Xsl+L— ak

the B factories and

Collaborations,

are used to constrain M. and tanB


https://inspirehep.net/search?p=collaboration:'BaBar'&ln=en
https://inspirehep.net/search?p=collaboration:'Belle'&ln=en




Conclusions

In this work we have studied regions of interest in the «1-o02
parameter space, in order to calculate the contribution to the
top anomalous couplings CMDM and CEDM in the conbext of a
general THDM with CP viclation.

We find for the nine regions of interest that the value for
CMDM can be ot most Y102 and CEDM™10-4,

A precise measurement of the top quark CMDM and CEDM,
expea:&ed soon after future LHC results, will be a useful source
of nformation in order to discriminate among different SM
extensions,
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