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Hints of a SM-like Higgs at around 125 GeV
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e Higgs of the SM?
ATLAS CMS
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Pretty SM-like but still large room for surprises
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%ﬂ#ma Gamma Channel

22,

LHC golden channel in the Higgs low mass range
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m2 Opposite sign contributions

NP particles charged under the SM gauge group at
the few hundred GeV scale can naturally produce large effects
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| %M% in the Gamma Gamma Channel

Higgs
mixing effects




HHM%% the Production an vy Width

See also Dermisek,
Low, 0701235
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Hn the di-Photon Partial Width

Ellis, Gaillard, Nanopoulos, 1976
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Effects

In the decoupling limit ﬁmb (th) and ﬁmb tan 8 (H bI_J)

157 w
If h and H mix, the Higgs bb width may change :> the Higgs total width changes
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/ Positive con‘rr'ibution\

to the T parameter
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IK mixed staus

Possible new signatures\
at the LHC
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pp — T1T
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\

Small) splitting between

staus and srmuons
Required by (g—Z)}1

J

Imposing flavor
independence at the
messenger scale:
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Low energy
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Staus: very light NP states charged under SU(2) x U(1)
l—; too large contribution to EWPTs?
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@ LHC is looking for staus only if produced through Susy cascade decay

sroduction of staus?

@ Possible new interesting channel to look for:

. T1

W

@ Main backgrounds:

pp — T1U-

7, LSP.

\_

~

oy WA

CTDL SP)

Physical background: Wy*, WZ*

Fake background: W+jets

ATLAS-CONF-2012-005
ATLAS-CONF-2012-002

Final signature:
Lepton, 2 taus, missing energy

(signature also covered by multilepton
Searches. These searches are however
not sensitive yet)

@ In principle also pp — 7174 — (7 LSP)(7 LSP) can be interesting,

but much more challenging
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sroduction of staus?

@ Possible new interesting channel to look for: Carena, Gori, Shah, Wagner, Wang,
1205.5842

pp — TV — LT Er
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Signal 1.6 0.26 Q.10 14
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If LHC will find a Higgs (at ~125 GeV) with enhanced vy rate

I—> Light staus with large mixing provide a good candidate to look for

Further enhancement due to Higgs mixing are possible
L> Little enhancement also of the other channels (WW, ZZ)

Light staus with large mixing:
Good fit of electroweak precision observables

Possibility of discovering them directly at the 14TeV LHC, through weak production,
even if all the other scalars of the theory are very heavy (beyond the reach of the LHC)
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