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» We lack a precise intuiton of how the physics Beyond
the Standard Model will manifest itself.

> Even in Supersymmetry,
and will depend to a large extent on the fine
structure of the new particles spectrum.

> This has led CMS to design
and robust techniques to
measure the

> More details on the CMS SUSY searches can be found
IN:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsR
esultsSUS
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> With the current integrated

luminosity, the most promising
channels are those involving the

o If R-parity is conserved, it is natural

to expect

» CMS has three all hadronic analyses,
all exploiting the high missing
momentum in very different ways

o [1]
L Jets+tMH_[2]

2 Razor[3]
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BASIC

— Jets
> H =2[p;™ |
—_ Jets
> MH_=-|2p: |

s M =((SE)(Zp,))"?
ADVAN C E D (more details in the next slides)

) aT:Er;i” /M_. Where M_Is constructed using all the jets in the
event and E?‘” Is the smallest E_ in the multijet system.

— hem
J MR_ 2 |p.|_
5> R=M /M
T R
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Compact Muon Solenoid

» Designed for high background
rejection and a fast discovery.

» The data sample consists of
events with
with E_>100GeV plus

additional subleading jets.
o It strongly relies on the

properties of the variable o_[4].

The 1S

2 It minimizes the impact of fake

MH_ from jet mismeasurements.
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This analysis Is more traditional and detector oriented. It consists of _

— T
CMS Preliminary
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o For simplicity let us focus on
, with each squark going to

o The event is divided into ,
forcing it in a dijet-like topology.

» Each of the hemispheres will ideally contain
the decay chain of one of the heavy particles
produced.

JIn the appropriate reference frame the
magnitudes of the three momenta of the
hemispheres will conincide and be q
proportional to

U If we exploit also the missing energy in the
event we can construct [5].
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> The point to stress Is that
Independent and robust
In the
signal region.

> This makes us more confident in the

> Last but not least this approach has led to the
that
are interesting in themselves.
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JFor each jet a IS
drawn from the jet resolution distribution (Smear).

JThe analysis cuts are applied to

JThe closure test with CMS full simulation is in
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® No significant excess is found by

any of the three analyses. 'RAZOR  EXPECTED  OBSERVED
allows to perform the search also in

leptonic boxes. This facilitates the

Y : Mu BOX 0.51+0.20
estimation of the background in the A
all hadronic channels.

--- OThe Jets+MHT and Razor analysis have
roughly the same sensistivity, but different

--- degrees of signal purity in the search region.
vo_was the first CMS SUSY analysis. It

;
proved fast and robust, but not very efficient
on the signal.
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> The data-driven methods developed to estimate
the backgrounds will be more and more

performing as t
also Intrinsecal
searches

» The reach of th

ne statistics increases. They are

y easy to adapt to different

e analyses Is good even with the

modest integrate luminosity collected in 2010.

> We have in place well established methods to

pursue these searches further, to make of this
year a SUSY year.
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>These backgrounds

Events / 100 GeV

»>They can be estimated as part of an inclusive
description,

MC / Estimate

(o or M.).
> However they can also be estimated one by one:

o W+Jets and tt.
apply the analysis cuts,

o Z->Invisible. (asintotically
equal at high energies). As for example , or the visible
decays of the Z itself.
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Clustering also the
leptons in the

hemisplheres gives "o
the Z slope and W O
first slope. F
—
8
=
>
aa 10
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100 200
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Excluding the
leptons from the
emisplheres
gives the W
second slope and
the top slope.
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