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Standard Model of Particles

@ We know that in SM:m, =0

@ In our work we consider the Type | Seesaw model to generate the light neutrino
masses.(/Ng)

- o 1 .
—L, ~ (Yu)as L, ¢IJR5 + E(MR)SSI UR, VR, + H.c. . (1)
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After EWSB, the full neutrino mass matrix can be written as:

ree 0 M
= (g ) @

Tree-level neutrino mass matrix as defined as:

My, = —MpMg "M . (3)
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The complete neutrino mass matrix: M = Mtee + sM,

(M. §Mp
5MV_(5M5 WR) (4)
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M = mgee o+ (SM7 + ML) — (M5 Mg M5 + Mo Mg* M5 T)

mi
My

ms3 7
Us = 256 Zay/—— coshyse e 0P
Ms
o ms3 7
Us = iZs,/—— coshnysge' 0%
Me

Z, = (Upmns)as +izs6 %(UPMNS)EQ
\ m3

U = i(Upmns)a

(5)
(6)
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(8)
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1 * *
(5ML)aa’ = 5 Z (Yy )as Ush (Yy )a/s’ Us’h f(Mh)

h,s,s’

T  Za —2iz
@ Za Za/ [M5 f(MS) o M6 f(Mﬁ)] COSh2 Y56 € 2iz56 P56

Q

where we have defined the loop function:

M M? oMM oM

We find that this expression is reasonably accurate for 56 = 4.
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Figure 1: Mg=100 GeV/(Right)
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10001 — Ms=50Gev == Ms=1Tev e 1000+ — Ms=50Gev == Mg=1Tev . Phe

Figure 2: Me=100 MeV(Left) and Ms=100 MeV/(Right)
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Figure 3: Me=100 MeV (Left) and Ms=100 GeV (Right)
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U = —zscsZsy/ % cosh a6 cosh yse €'(46 P46+256 Ps0) (10)
/

Us =~ zag Sa5 Za % cosh 6 cosh vs6 /(746 Pas+256 Ps6) (11)
V Ms
Uss =~ iZs,/ % cosh g cosh s €746 P6+756 P56) (12)
3

This approximation leads to the following loop correction for M, valid for vyas = 56 = 4:

(ML) = ;73 Z; 7y [Cfsf\/h F(Me) + sisMs f(Ms) — Mo f(Ms)]
SM
2i(z46 pa6+256P56)

2 2 -
cosh® a6 cosh” ys6 €
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Figure 4: Mg=2500 GeV (Right)
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2HDM

— LD —(Ye)aaLs - Hyer, + (Yo)as Lo - Huvg, + Hec. (13)
We parametrize the scalar doublets and their vevs following:
bu ) (i(vd+77d+fwd))
H, = . , Hy = ( V2 , 14
<\%(Vu+77u+lwu) d b7 ( )J
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One Loop Contributions in SUSY

* T O »~c 1 AC AC
W = WMSSM T (Yy )as La . Hu VRs “F E(MR)SS, VRs VRs! (15)
In addition, the following soft SUSY-breaking terms are allowed:

soft soft 2 ~C* ~C
Vv = Wissm + (M3 )ss' Uke Prer +

(%(BD)SS’IZ:‘%S I;fc';’s’ S (T:)as Za - Hy 17;6?5 + HC>
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Ual Uah
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(OMi)aw = > Usi(B)sUy, (23)

(7.J)

(5MD)as = ZUaI BL IJ SJ (24)
()]

(6MR)55’ = Z Us: (BL ij SJ (25)
(i.j)

Z U:r my U;’r =0 al mg = Z(mD)as sl U;h My = Z(mD)as Ush (26)
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