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We investigate squark and gluino pair production at LHC(CMS) for the
case of nonuniversal gaugino masses. Visibility of signal by an excess over
SM background in (n ≥ 2)jets + Emiss

T + (m ≥ leptons) events depends
rather strongly on the relation between LSP, gluino and squark masses and
it decreases with the increase of LSP mass. For relatively heavy LSP mass
close to squark or gluino masses it is possible to detect SUSY for (mq̃,mg̃) ≤
(1− 1.5) TeV.

1 To appear in the Proceedings of SUSY01, Dubna (Russia), June 2001

1 Introduction

One of the LHC supergoals is the discovery of the supersymmetry. In ref.[1]
(see, also references [2]) the LHC(CMS) SUSY discovery potential has been
investigated within the minimal SUGRA-MSSM model [3] where all sparticle
masses are determined mainly by two parameters: m0 (common squark and
slepton mass at GUT scale) and m 1

2
(common gaugino mass at GUT scale).

The signature used for the search for squarks and gluino at LHC is (m ≥ 0)
leptons + (n ≥ 2)jets + Emiss

T events. The conclusion of ref. [1] is that
LHC(CMS) is able to detect squarks and gluino with masses up to (2 -
2.5) TeV.

Despite the simplicity of the SUGRA-MSSM model it is a very particular
model and we can expect that real sparticle masses can differ in a drastic
way from sparticle masses pattern of SUGRA-MSSM model due to many
reasons, see for instance refs. [4, 5, 6]. Therefore, it is more appropriate to
investigate the LHC SUSY discovery potential in a model-independent way.
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Figure 1: CMS discovery potential for different values of mχ̃0
1

and mg̃ in the
case of mg̃ > mχ̃0

1
(mq̃ � mg̃).

2 Results

This talk is based on our papers [7] where the reader can find additional
information. Our main conclusion is that LHC SUSY discovery potential
depends rather strongly on the relation between squark, gluino and LSP
masses and it decreases with the increase of the LSP mass. For LSP mass
close to squark or gluino masses it is possible to detect SUSY at LHC for
squark and gluino masses up to (1 − 1.5) TeV . Our results on LHC(CMS)
SUSY discovery potential are presented in Figs.1-2.
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Figure 2: CMS discovery potential for different values of mχ̃0
1

and mg̃ in the
case of mg̃ > mχ̃0

1
(mq̃ = mg̃ + 100 GeV).

References

[1] S.Abdullin et. al., Discovery potential for supersymmetry in CMS, CMS
NOTE 1998/006.

[2] R.Barbieri et al., Nucl.Phys.B367(1993)28;
H.Baer, C.Chen, F.Paige and X.Tata,
Phys.Rev.D50(1994)2148; ibid D52(1995)2746;
ibid D53(1996)6241.

[3] As a review see, for instance:
R.Barbieri, Riv.Nuovo Cimento11(1988)1;
A.B.Lahanas and D.V.Nanopoulos, Phys.Rep.145(1987)1;
H.E.Haber and G.L.Kane, Phys.Rep. 117(1985)75;
H.P.Nilles, Phys.Rep.110(1984)1;
N.V.Krasnikov and V.A.Matveev, Fiz.Elem.Chastits At Yadra
28(1998)441.

[4] V.S.Kaplunovsky and J.Louis, Phys.Lett.B306(1993)269.

3



[5] N.Polonsky and A.Pomarol, Phys.Rev.Lett.73(1994)2292.

[6] C.Kolda and J.March-Russell, Phys.Rev.D55(1997)4252.

[7] S.I.Bityukov and N.V.Krasnikov, Phys.Lett.B469(1999)149;
S.I.Bityukov and N.V.Krasnikov, hep-ph/0102179.

4


