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o Hint of physics beyond the SM?
o A 128 GeV Higgs is in good agreement with SUSY.

o However, so far, no sigin of SUSY.
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o Hint of physics beyond the SM?
o A 128 GeV Higgs is in good agreement with SUSY.

o However, so far, no sigin of SUSY.

Are we missing some class of
models or final stabes?
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This talle:

SUSY broiken sPaméameausij ak
around the TeV scale

Could be discovered through a
non-standard decay a SM-Like Higgs

Christoffer Petersson Non-standard Higgs decays and LHC signatures from low scale SUSY breaking



Spontaneous SUSY breaking

o Spontaneous breaking of (global) SUSY implies the existence of a massless
spin 1/2 Goldstone particle, the goldstine.

o In the presence of gravity, the goldstine is eaten bv the spin 3/2 gravitine
and the gravitino acquires a mass:

M3 /g = |
G M
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o Non-linear SUSY
Komargodsm, Seiberq; 0907.24-4-1 D«ep—&k]
Antoniadis et al.; 10061662 [kep—ph]
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e Additional quartic interactions in the Higqgs potential
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The Higqs mass

e Additional quartic interactions in the Higqgs potential
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We will focus on the case where the lightest neutralino:
e is the NLS?
¢ is lighter than the Higgs particle
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We will focus on the case where the lightest neutralino:
e is the NLS?
¢ is lighter than the Higgs particle

In this case, the neubralino d@.cavs only into a
goldstine and a photon (or a 2
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¥ Final state: Mono-photon + MET
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The sighal: y+MET

The model gives rise to this signal through the
following diagrams:
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The sighal: y+MET

The model gives rise to this signal through the
following diagrams:
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The sighal: y+MET

The model gives rise to this signal through the
following diagrams:
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The sighal: y+MET
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The sighal: y+MET

The model gives rise to this signal through the
following diagrams:

o Conkributes in the region g G

o Focus on this region

o Need om.:j the new vertices:

hxG, xvG, x£2G
o And only the new particles: G, x
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The sighal: y+MET

The model gives rise to this signal through the
following diagrams:

o Cownktributes in the region g G
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Conclusions

o The lack of superpartner observations and the hint for a Higgs boson with
a mass around 125 GeV motivate studies beyond the MSSM.

o We discussed a scenario in which SUSY is broken spontaneously at the TeV
scale and the MSSM soft terms are promoted to supersymmetric operators.

o This scehario takes into account the dynamics and interactions of the
goldstine (and sqoldstine) and modifies the usual MSSM phenomenoloqy,

o For example, a SM-like 125 GeV Higgs can be accommodated without
requiring large quantum corrections.

o Characteristic signature: Non-standard Higgs decay with the final state
Y + MET, for p.. < mp/2.
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Fubure direcktions

o Other characteristic decays involving the goldstine or sgoldstine

o UV completion
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Fubure direcktions

o Other characteristic decays involving the goldstine or sgoldstine

o UV completion

Thanks for your attention!
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