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" ATLAS and CMS have announgsddiiery of the SM(
like) Higgs In the 1PZ GeVinvariant mass range.

So fano evidence beyond théa&\appeared yet.

Theoretical puzziased in the SM still remasvolved,




126Ge\ss too large for the MSSM Higgs mass,

since it requires a too heavy stopnaassieV,
which compels the soft parameterfrielpéuned match M

Fomaturalnessf the Higgs massestopshould be
relatively lightAt the moment , (fortunately) (600GeY,
which provides just?| ,,,> (76GeY.

d¥m?| ...~ (84--43GeY fortara= 20 50 needed.




Radiative Correction
(1. Radiative mass & 2. Renormalization)

Thetopandstopmake contributions to

1. theradiativeHiggs mass
2. therenormalization of?m
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Vector -like Leptons

With the extra vectorike lepton doublets {L, L°},
and the lepton singlets {N, N¢},

w =y, LN N + kLie + ke

(1k]>1ky)




Vector -like Leptons

! i ton doublets {L, L°},
No 2hotons enhancement! g {N, NC}’

i)

W =Yyy I—huNC + Kk, LLc + kNN

(I > Tk )




Vector -like Leptons

With the extra vectodike fl 1¢
and the leptonsi L B+ SM fermions (+ LSP)]
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Radiative Correction
(1. Radiative mass & 2. Renormalization)

As the (s)topeclike leptongnake contributions to

1. theradiativeHiggs mass
2. therenormalization of?m
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Radiative Correction
(Radiative mass)

VLs contribute to the radiative Higgshmass,

(126 GeV)?

where
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Radiative Correction

(Renormalization)
VLs contribute to the renormalizatigtQ@t m fo(m*) = m*{lo (m) 1}
) 3y ~2 |‘M2 Nave
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Inserting the RG soln,&fQn yields the low energy valu&Q@f,m.e. A{Q=E,),
replacing the Q dependence hy M [ N=2 for SUR)
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Thus, one of the minimum conditions in the Higgs potential is

U}

m3lew + |pl7

=]




Radiative Correction

(Radiative mass & Renormalization)

As the (s)topeclike leptongnake contributions to
1. theradiativeHiggs mass
2. therenormalization of?m
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Radiative Correction

(Renormalization)

To minimize the fitoeing, wsuppose that

the stop ma,'srr}2 IS aroun((6OOG ey or larger

and

| K| 2 (>ky? . MP aeSMall@Hhan (600Ge Y.



Radiative Correction
(Radiative mass)

M2 + i’
M2

Ny lyw | 1“g< ) < 14.5, 5.4, 3.7, 2.9, 2.4

for tans = 2,4.,6,10. 50.
For N~ 2, |k |2 m°>> 2

2 X% |lyn|* & 20.9, 7.8, 5.3, 4.2, 3.5

for tans = 2.4,6.10, 50.




Radiative Correction
(Radiative mass)

< 14.5, 5.4, 3.7, 2.9. 24
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2 X% |lyn|* & 20.9, 7.8, 5.3, 4.2, 3.5

for tans = 2.4,6.10, 50.




Radiative Correction
(Radiative mass)

M2 + i’
M2

Ny lyw | 1“g< ) < 14.5, 5.4, 3.7, 2.9, 2.4

for tans = 2,4.,6,10. 50.
For N~ 2, |k |2 m°>> 2

2 X% |lyn|* & 20.9, 7.8, 5.3, 4.2, 3.5

for tans = 2.4,6.10, 50.




o)
Wwa Qso|y2[4é 0), @Hich is the
Maximal Valueallowed at the EW scale
avoiding the LandauPole constraints

can NOT explainzs GeVHiggs mass

@ Need a much larger p=ot
@ FineTuning




