Monte Carlo simulation of production of squarks in

proton-proton collisions to /s =7 TeV

Abstract

I present a study in order to determine the possibility of finding
supersymmetric signals in p-p collisions at 7 TeV in the center of mass as
could be to get in LHC experiments. I perform an analysis, in the
mSUGRA model, of squarks with muons of different sign in the final state,
jets and missing transverse energy. I compare with simulated events of
QCD and tt with the same final states, using cuts and filters in order to
reduce the background of the Standard Model and determine the fraction
between the noise and the signal for the detection of squarks. I employ the
mass region LM2 and use the Pythia and Geant4 packages, which allow to
simulate the p-p collisions and a typical detector in the LHC experiments.

mSUGRA Parameters and Signal Simulated

Values of mSUGRA parameters in the range of mass LM2 [?]

mo (GeV) | mys (GeV) | tanf | sign(p) | Ao
185 350 35 + 0

Simulated signals and background

Signal Number of Events | o(pb) | Luminosity (pb~—1)
SUSY LM2 150000 0.8565 175131.34851
QCD 500000 25470 19.63094
tt 200000 94.3 2120.89077
Analysis of Jets
Kinematics cuts to selection of jets
Variable Cut
pr > 30 GeV
Ul <24
Electromagnetic Fraction >0.1

Ntmero de jets

Sketch of the proof

Our proof is a generalization of a method used in unpublished notes by Ph.
Laurencot and S. Mischler [6], inspired by the proof of uniqueness of solutions
to the Becker-Déring equation in [7].

It is known that, under common assumptions, there is always at least weak
convergence to a certain equilibrium state; the problem reduces to show that
for an initial density under the critical one solutions converge strongly to the
equilibrium with the same density. To prove this, it is enough to show that the
tails of the solutions are small enough, so that strong convergence holds. The
following estimate, roughly stated here, is the key of our proof:

Main estimate
If ¢ = {¢;},>1 is a solution to the generalized Becker-
Doring equations with density below the critical one,
then there is some sequence r; (which tends to zero as
i — 00) such that the tails of the solution have mass
below r;; this is,

Z kep(t) <
k=i

for all times t after some time t.

The proof of this consists mainly of an estimate obtained by differentiating

Roger Rodrigo Galindo Orjuela
Dept. Fisica

Universidad Técnica Federico Santa
Maria, Valparaiso - Chile

the quantity H; := (G; — 7;)+ (the positive part of G; — r;), proving with a
differential inequality that it must remain zero for all times starting from a
certain tg.

References

[1] J. M. Ball, J. Carr, O. Penrose, The Becker-Ddring cluster equations: basic prop-
erties and asymptotic behaviour of solutions, Comm. Math. Phys. 104, 657692
(1986)

[2] J. M. Ball, J. Carr, Asymptotic behaviour of solutions to the Becker-Déring equa-
tions for arbitrary initial data, Proc. Roy. Soc. Edinburgh Sect. A, 108, 109-116
(1988)

[3] J. A. Caiizo, Asymptotic behavior of solutions to the generalized Becker-Déring
equations for gemeral initial data, preprint.

[4] J. Carr, F. P. da Costa, Asymptotic behaviour of solutions to the coagulation-
fragmentation equations. II. Weak fragmentation, J. Stat. Phys. 77, 89-123 (1994)

[5] F. P. da Costa, Asymptotic behaviour of low density solutions to the generalized
Becker-Déring equations, NoDEA Nonlinear Differential Equations Appl. 5, 23-37,
(1998)

[6] Ph. Laurencot, S. Mischler, Notes on the Becker-Déring equation, personal com-
munication.

[7] Ph. Laurencot, S. Mischler, From the Becker-Déring to the Lifshitz-Slyozov-
Wagner equations, J. Statist. Phys. 106, 5-6, pages 957-991 (2002).



