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@ Displaced vertices (DV) with large invariant mass and large number
of tracks as signal of new physics (NP)

@ Show that the possibility of reconstruct something that decays far
away of the interaction point into b-quarks and with the with the
Higgs invariant mass, may be a way to overcome the huge QCD
background for the h — bb
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Novel Higgs decays in RPV SUSY
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Bilinear R-parity Violation
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Decays and signals
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ATLAS & CMS

displaced vertex search
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displaced vertices in their analysis”

/\8007 T T T T T T T T T T T T T TT]
> N N
[} i ]
QS 7001 =
Q B ]
Eﬁ600: EEEEE ®E = —
soof EEEE R EEEEEEEEEESN -é
400f EEEEERER -"'-'"i"i"i"'-'"'-"'-'"'-'"'rf
30()f lllllllllllllllllf
200E EEEEN lllllllllllf
100 | .
0:\HM\\\M\H\\\\HMHMHHM\HMHM:

0 250 500 750 1000 1250 1500 1750 2000
m, (GeV)

£ =21 arXiv:0809.0007

twiki.cern.ch/twiki/bin/view/LHCb/HiggsExotica
“strong hope [...] that events can be
selected based on DV with high
invariant mass and high number of
tracks”



Cascade SUSY Higgs production
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Cascade SUSY Higgs production in BRPV

Independent of SUSY Higgs production mechanism;

Independent of spectrum (valid when mgo < mp + m>~<(1));

my o > 250 GeV, instead of < 320 GeV);

)
)
@ Same cuts should also work:
)
@ Displaced vertices!.

The complementary signals can be exploited to reduce the background,
making it possible to study the channel h — bb, otherwise covered by the
enormous QCD continuum.
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Cascade SUSY Higgs production in BRPV
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“Finding the Higgs Boson through

Supersymmetry,” arXiv:0809.1637 [hep-ph].
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ATLAS Reach
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Conclusion
LPHE

@ The NP DV [ﬁ'_lfnrmation is underestimated by experimentalists.

@ For models \%lf} i_g‘ ATLAS and CMS will have weakened sensitivity because
their triggers are designed to exploit missing transverse energy and isolated
leptons.

+ For some parts of (2) (3) huge statistics will be necessary to distinguish
between R-parity conservation and violation.

@ LHCb could be a front-runner and give precious infos!

-+ We need to search in LHCDb for anything new that decays far away from PV
into b quarks.
- Could get a measurement of the mass and the lifetime of the long-live particles

@ Even a small excess of anomalous events with DV could guide ATLAS and CMS
studies.
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Meal Gueissaz Ecole Polytechnique Fédérale de Lausanne 26-27 Mars 2008




http://indico.cern.ch/conferenceDisplay.py?confId=26043
Non-Standard Model discovery from events with displaced vertices, Neal Gueissaz.

“strong hope [...] that events can be selected based on DV with high invariant
mass and high number of tracks”



Conclusions I

Exploiting the capabilities of ATLAS in b-tagging and secondary
vertex reconstruction, it may be possible to study the dominant
channel h — bb, otherwise covered by the enormous QCD continuum.

The same physics which will make the 55(1) long lived may also cause a
large branching for ¥ — hv — bb

In fact since all SM background with large invariant mass will be
produced at the primary vertex, the signal in principle will be free of

SM background.

Displaced vertices containing two b-jets at LHC may not only provide
evidence for supersymmetric particles but also lead to the discovery of
the Higgs boson.





