Universit´eJosephFourier-Grenoble1 THESE

pour obtenir le titre dedocteurdel’Universit´eJosephFourier

Discipline : Physique

présentée par

Ricardo López-Fernández

Searchforsinglegauginoproductioninthe hypothesisofR-parity violationwiththe DELPHI detectoratLEP2.

JURY

Mr J.Chauvin Mme F.Ledroit-Guillon Directrice de thèse Mr P.Lutz Rapporteur Mr G.Sajot Mme A.Savoy-Navarro Rapporteur

Thèse préparée à l’Institut des Sciences Nucléaires de Grenoble.

ISN 01.06

Contents

1 The particles and their interactions9

1.1 The building blocks of the SM . . . . . . . . . . . . . . . . . . . . . . 9 1.1.1 Spontaneous breaking of the gauge symmetry in the SM . . . 10 1.1.2 breaking of the flavor symmetry in the SM . . . . . . 11

1.2 Why to go beyond the SM . . . . . . . . . . . . . . . . . . . . . . . . 13

1.3 Supersymmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

1.4 R-parity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 1.4.1 Indirect limits on the R-parity violating couplings . . . . . . 25

1.4.2 Direct experimental constraints on SUSY with R-parity vio-

lation obtained by DELPHI . . . . . . . . . . . . . . . . . . . 29

2 Single gaugino production 31 2.1 Sneutrino resonance production and decay . . . . . . . . . . . . . . . 31 2.1.1 Sneutrino direct decays . . . . . . . . . . . . . . . . . . . . . 32 2.1.2 Sneutrino indirect decays . . . . . . . . . . . . . . . . . . . . . 36 2.1.3 Total width of the . . . . . . . . . . . . . . . . . . . 36 Cross sections . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 2.2 Final states of the single gaugino production . . . . . . . . . . . . . 39 2.2.1 Gaugino R_p conserving decays. . . . . . . . . . . . . . . . . . 40 2.2.2 Gaugino R_p violating decays. . . . . . . . . . . . . . . . . . 40 2.2.3 Assumptions on the gauginos decays . . . . . . . . . . . . . . 42 2.2.4 Classice44ation of the ce4nal states . . . . . . . . . . . . . . . . . 43 2.3 Non-resonant single sneutrino production . . . . . . . . . . . . . . . . 44 2.4 Perspectives at future colliders . . . . . . . . . . . . . . . . . . . . . . 48

3 LEP and the DELPHI detector53

3.1 LEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 3.2 DELPHI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 3.2.1 The tracking system . . . . . . . . . . . . . . . . . . . . . . . 57 3.2.2 Calorimetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 3.2.3 Trigger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 3.2.4 Software . . . . . . . . . . . . . . . . . . . . . . . . . 60 3.2.5 Quality Checking . . . . . . . . . . . . . . . . . . . . . . . . . 61 3

3.3 Quantities and tools used in the analysis . . . . . . . . . . . . . . . . 61

3.3.1 Energy and momentum conservation . . . . . . . . . . . . . . 61 3.3.2 Jet reconstruction . . . . . . . . . . . . . . . . . . . . . . . . . 62 3.3.3 Topological variables . . . . . . . . . . . . . . . . . . . . . . . 63

3.3.4 Lepton Identice44ation . . . . . . . . . . . . . . . . . . . . . . . 63

4 Single gaugino search 77 4.1 Data samples analyzed . . . . . . . . . . . . . . . . . . . . . . . . . . 77 4.2 Signal simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 4.3 Background processes . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 4.3.1 γγ processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 4.3.2 Two fermion processes . . . . . . . . . . . . . . . . . . . . . . 83 4.3.3 Four fermions processes . . . . . . . . . . . . . . . . . . . . . 83 4.4 Selection description . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 4.4.1 Track selection . . . . . . . . . . . . . . . . . . . . . . . . . . 86 4.4.2 Evenpreselection . . . . . . . . . . . . . . . . . . . . . . . . 86 4.4.3 The two acoplanar leptons signal selection . . . . . . . . . . . 92 The four or six leptons signal selection . . . . . . . . . . . . . 96 4.4.5 The multi-leptons multi-jets signal selection . . . . . . . . . . 97

4.5 Data analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

5 Interpretation of the results 115 5.1 Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 5.2 Efi06ciencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 5.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 5.3.1 Exclusion vfortheλcouplings . . . . . . . . . . . . . . . 131 5.3.2 Summary of results . . . . . . . . . . . . . . . . . . . . . . . . 131 Systematic uncertainties . . . . . . . . . . . . . . . . . . . . . 131 5.3.4 Comparison with the other limits on the same λ couplings . . 136

Remerciements

Je voudrais remercier Mme. Aurore Savoy-Navarro et Mr. Pierre Lutz d’avoir pris le temps d’être les rapporteurs de ce travail et de leur commentaires constructifs.

Je remercie également Joël Chauvin d’avoir accepté d’être président du jury.

Je voudrais remercier spécialement Mme. Fabienne Ledroit-Guillon pour la tenacité et la preuve de responsabilité qu’elle a montré pendant la direction de cette thèse qui représente la partie plus importante de ma formation professionnelle et personnelle.

Je voudrais remercier aussi Mr. Gérard Sajot à qui je dois l’opportunité d’être venu en France pour développer un sujet de pointe.

Un grand merci à mes parents et mes soeurs pour leur Merci aux gens qui ont été membres du groupe DELPHI de l’ISN pendant la période

de ma thèse (Yannick Arnoud, Corinne Bérat, Sabine CrépÉlsaMerle,Cédric Mulet-Marquis, Fabrice Naraghi et Rosy Nicolaidou) et l’ambiance grâce à laquelle j’ai beaucoup appris.

Merci à la direction, le personnel et les thésards de l’ISN qui m’ont montré comment marcun laboratoire.

Cette thèse a été réalisée grâce à une bourse du “Consejo Nacional de Ciencia y Tecnología” CONACYT, México.

6

Introduction

In the last working years, the four detectors of the Large Electron Positron collider LEP, in addition to perform precision measurements of the Standard Model (SM), explored in a systematic and extensive way most of its possible extensions. The most natural and consistent extension of the SM is the Supersymmetry (SUSY).

This work is dedicated to the search of a particular production process of supersymmetric particles in the frame of the Minimal Supersymmetric Standard Model (MSSM). We study the single production of gauginos (χ̃_0, ~±

) under the hypothesis of the violation of the discrete symmetry R-parity, introduced to conserve the SM symmetries in the leptonic and baryonic numbers and distinguish the standard from the supersymmetric particles. The main contribution to single gaugino production is via the resonant production of a sneutrino (ν̃):

e^+ e^− → ν̃ → χ̃^0ν, χ̃^±ℓ^∓.

This mode of production brings two attractive issues: the first is the kinematic access to heavier particles than in the pair production mode and the second is the resonant behavior of the cross section which can be very high if the sneutrino mass is close to the centre-of-mass energy.

In chapter 1, we develop very briefly the basis on which the SM is funded, the motivations for alternative or extension models, the SUSY in its MSSM version and

its attractive characteristics, the constraints from the low energy processes to the R-parity violating couplings involved in the single gaugino production and ce4nally some of the results of the other searches of SUSY with non-conservation of R-parity.

In chapter 2, we give a closer look into various aspects of single sneutrino production and decay, with emphasis on its decay into The production cross are given and then we enumerate the possible decay modes of the gauginos to at the end give a classice44ation of the channels to be searched. To conclude

the chapter, we describe very briefly the perspectives for similar processes at future colliders.

In chapter 3 we give a short review of the DELPHI detector and of the tools used to perform the search.

In chapter 4 we develop the sequential selections that are applied for the dice3erent signal channels search. 7

We explain in chapter 5 the method we have chosen to extract and present the

To conclude we summarize and compare the results of this analysis with those coming from similar searches.

Chapter 1

The particles and their interactions

Particle Physics is the study of the elementary constituents of matter and their interactions. current theory that describes them is known as the Standard Model [1]. This theory is the result of a persistent ece3ort to develop a complete and consistent frame to describe the composition and the behavior of matter. The SM is one of the most successful theories in science either providing explanations to physical phenomena either predicting some others with sometimes an extremely good accuracy. Nevertheless it is not yet a complete theory.

The SM has been often and extensively reviewed; details and reviews can be found in [2]. In this chapter we will recall the basic structure of the SM and its successful predictions that combined with its weaknesses, leave a very narrow space to alternative theories. Among these alternatives, the Supersymmetry (SUSY) favored for several reasons as a natural extension of the SM.

SUSY and one of its simplice4ed models: the Minimal Supersymmetric Standard Model (MSSM) is often proposed and is one of the better explored. Wpresent averybriefdescriptionofitsconstituentsanditsrelevant parameters. Then we

discuss about the R-parity condition and the phenomenological consequences of the non-conservation of such property. Finally we show how we can make use of the experimenmeasurements within the SM to obtain upper bounds to the R-parity specice44ally for those couplings that are assumed to be non-zero in the development of this work.1.1 building blocks of the SM

The SM is the local gauge theory based on the group G_{SM} ≡ SU(3)_C

⊗ SU(2) L ⊗ U(1)

Y . It contains the description of three interactions: the electromagnetic, the weak and the strong interactions. The strong interaction theory is the Quantum Chromodynamics (QCD) associated to the SU(3)_C group. It has as gauge bosons eight gluons that interact between them and with the quarks with a coupling con-

stant g_s. In the following we will concentrate only in the electroweak interaction that is based on the SU(2)

L

⊗ U(1)

Y

group where the SU(2)

L

contains an interaction by means of three gauge bosons W^1, W^2 and W^3 with a coupling constant g, while the U(1)_Y group is the base of an interaction carried by only one gauge boson B with a coupling constant g′. For each symmetry group there is a quantum number assothe weak isospin I to the SU(2)_L and the hypercharge Y to U(1)_Y .

The matter ce4elds are the leptons and the quarks and their interactions are entirely determined by their transformations under the gauge symmetries. The right handed fermions: (u_R, d_R and e_R )^1, are singlets of SU L and all the leptons are singlets of SU(3)_C . The left handed leptons and quarks are SU(2)_L doublets and the quarks are triplets of SU(3)

C

. Table 1.1 summarizes the fermions and their

quantum numbers within the electroweak sector.

fermions I I 3 Y ( ν_e e ) L ( ν_μ μ ) L ( ν_τ τ ) L 1/2 1/2 -1 1/2 -1/2 -1 e_R μ

R τ_R 0 0 -2 ( u d )

L

( c s )

L

( t b )

L

1/2 1/2 1/3 1/2 -1/2 1/3 u_R c_R t_R 0 0 4/3 d_R s

R b_R 0 0 -2/3

Table 1.1: Fermions of the SM with their corresponding quantum numbers, the

isospin I, its projection on the third axis I_3 and the hypercharge Y.

1.1.1 Spontaneous breaking of the gauge symmetry in the

SM In this section and the next we describe very schematically the mechanism constructed within the SM which completes the basic ideas and allows the connection with the experimental measurements which support the theory and as we will see allows only small variations for the extensions proposals.

The way the electroweak symmetry is broken consists in a transformation into a new U(1)_{em} wherenowtheconservedchargeistheelectriccharge:

Q = I_3 + Y 2 . The origin of all the masses in the Standard Model is a spin-0 SU(2)-doublet, called the Higgs ce4eld [3]:

1u and d design the quarks of type up and down and e the charged leptons respectively. 10 ϕ = ( φ^+ φ^0 )

whicpotential is

V = μ^2ϕ^†ϕ + λ(ϕ^†ϕ)^2.

Tbreaktheelectroweaksymmetryweneedtohaveanonzerovalue of the Higgs ce4eld in the vacuum and in consequence μ^2 < 0. Minimizing the potential in the SM Lagrangian

⟨ϕ⟩ = 1 √ 2 ( 0 v ) , v = √ −μ^2 2λ . If we develop the kinematic term of the Lagrangian we obtain the mass terms for the gauge bosons in the form of matrix that are diagonalized by the orthogonal

transformations: { A_μ = B_μ cosθ

W + W^3_μ sinθ

W (m_γ = 0) Z_μ = −B_μ sinθ_W + W^3_μ cosθ_W (m_Z =^1_2v √ g^2+ g^{′2})

and W^±_μ = W^1_μ W^2 (m_W =^1_2vgWe can notice that the photon remains massless, as dictated by the residual gauge invariance with respect to U(1)_{em} . The weak mixing angle θ_W is dece4ned as cosθ_W = m_W m_Z .

An important information for the construction of a theory beyond the Standard

Model is indeed the high level of precision of the test of the spontaneous breaking

of the electroweak gauge symmetry in the SM. Figure 1.1 shows the recent measurements at LEP, Tevatron and the SLC of some of the most important SM observables

and their “pulls” dece4ned as the dice3erence between the measured value and the ce4tted value normalized by the error. All these observables depend only on the four free

parameters we have just introduced: g, g^′, μ and λ. Notice the high precision of these measurements, for instance on the Z mass: (Δm_Z /m_Z ) ≃ 2 × 10^{−5}.

1.1.2 Explicit breaking of the flavor symmetry in the SM

Another important physical phenomenon where the SM spin-0 ce4eld plays a crucial role is the breaking of the flavor symmetry, via the Yukawa couplings. The flavor symmetry implies that gauge interactions do not distinguish among the three generations of quarks and In the real world, this symmetry must be broken, since we observe a complicated pattern of masses, mixing angles and phases for the SM fermions. The breaking of the flavor symmetry is very strong, as one

Figure 1.1: LEP, Stanford Linear Collider (SLC) and Tevatron precision electroweak measurements and their “pulls” dece4ned as the dice3erence between the measured value and the ce4tted value normalized by the error [4].

can realize by looking at the observed pattern of the nine fermion masses and of the four parameters (three mixing angles and one CP-violating phase) appearing in the Cabibbo-Kobayashi-Maskawa (CKM) matrix. On the other hand, the only source of flavor violation in the SM Lagrangian is precisely the CKM matrix, controlling the weak charged current inIn the SM, all the neutral current (NC) couplings, i.e. those of the photon, of the Z and of the physical Higgs boson, are flavor-diagonal. FlavChanging Neutral Currents (FCNC) processes are induced only by loop ece3ects, controlled by the CKM matrix and suce6ciently suppressed to guarantee agreement with experimental data on flavor physics.

We recall some important constraints from flavor physics that are very severe censors on the possible modice4cations of the SM [5]:

δm_K = (3.491 ± 0.009) × 10^{−12} MeV,

|ϵ_K | = (2.28 ± 0.01) × 10^{−3},

δm_{B d} = (3.05 ± 0.12) × 10^{−13} GeV,

BR(B → X_sγ) = (2.32 ± 0.67) × 10^{−4},

d_n < 9 × 10^{−26} ecm,

BR(μ → eγ) < 4.9 × 10^{−11},

BR(K_L → μe) < 3.3 × 10^{−11},

d_e < 4 × 10^{−27} ecm, t^{(ce4ce4)0ν} 1/2 > 5.6 × 10^{24} yrs,

τ(p → e^+ π^0) > 6.8 × 10^{32} yrs,

τ(p → K^+ ν) > 1 × 10^{32} yrs.

All these constraints must hold in any extension of the Standard Model.

1.2 WhytogobeyondtheSM

The Standard Model has proven to be one of the most consistent and successful theories in high energy physics being able of accurate predictions with no contradiction at the moment. Although all this qualities there are still some problems and several unanswered questions and some other hypothesis ad-hoc were imposed in the construction of the model.

Here are some of the most important problems and open questions of the SM whose solutions or answers set the starting point for extensions or alternative models.

• Free parameters of the SM

The Standard Model contains at least 19 free parameters: 3 gauge couplings g_s, g and g′ and 1 CP-violating non perturbative vacuum angle θ_3, 6 quark and 3 charged lepton masses with 3 charged weak mixing angles and 1 CPviolating phase δ, and 2 parameters: (μ, λ) or (m_H , m_W ) to characterize the Higgs sector. More over, many other parameters are required if one wishes to accommodate non-accelerator observations. For example, neutrino masses and mixing introduce at least 7 parameters: 3 masses, 3 mixing angles and 1 CP-violating phase. Cosmological inflation introduces at least 1 new mass scale of order 10^{16} GeV, and the cosmological constant may be non-zero [6]. The SM predictions depend strongly on these values for which there is no theoretical argument not even for the orders of magnitude.

Figure 1.2: One-loop quantum corrections to m^2_H in the SM.

• The naturalness problem

At one-loop order the self-interaction diagram of the Higgs (ce4g. 1.2) is quadratically divergent [7]:

Δm^2 = λ^2

∫_Λ

d^4k (2π)^4(k^2− m^2)

∼ λ^2

Λ^2 16π^2

(1.1)

where λ is the coupling constant and the cut-oce3 Λ is the scale at which the SM is not valid anymore. Then:

m^2_0 = m^2+ λ^2Λ^2 16π^2

where m and m_0 are the Higgs masses at the electroweak scale and at the cutoce3 scale Λ respectively. If we take some typical values like m = 100 GeV/c^2 and Λ = 10^{19} GeV/c^2 we have:

m^2_0 = 10^{36}(λ^2+ 10^{−32})

what means that λ has to be adjusted at 16 orders of magnitude. Such a “ce4ne-tunning” is not natural. This is the naturalness problem of the SM.

• The origin of the hierarchy of the fermions masses The couplings between the Higgs boson and the fermions are Yukawa terms that consist of 3 × 3 matrices that contains ad-hoc parameters which give the structure of the fermionic sector of the SM: the lepton and quark masses and their mixing following the CKM matrix (V_{CKM} ). The origin and the explanation of such structure is an open question of the SM.

• Number of families

There is no explanation for the existence of three fermion generations with the same gauge quantum numbers.

• Gravitational interaction

The SM does not include gravitational interaction. Its ece3ect at the electroweak scale is negligible and indeed, the scale at which the gravitation and the electroweak forces start to be of the same strength, marks the upper limit of the SM validity and is called the Plank scale M_{P l} ∼ √ 1/G_N ∼ 10^{19} GeV/c^2. The problem is a fundamental conflict between the quantum mechanics and general relativity.

There is also one condition not fulce4lled within the SM which consists in the unice4cation of all the interactions. It is a simplice4cation wish to have a unique description of all the interactions. For the moment and excluding the gravitational interaction the evolution over the energy of the coupling constants of the electromagnetic, weak and strong interactions do not converge at the same point (see ce4g. 1.3). All these arguments together with the great agreement between the SM predictions and measurements suggest that the SM should be better extended than modice4ed. The basic rule becomes then to see the SM as an ece3ective ce4eld theory [8], valid up to some cut-oce3 scale.

The theories beyond the SM are constructed under the aim of the cure of one or more of these defects or to answer some of its open questions.

• The composite models consider that the constituents taken as elementary in the SM have a structure and are composed. Those entities are then the new elementary particles and introduce new interactions. The two consistent and more developed composite models are:

– As a first example we can mention the technicolor models [9] where the motivation is to avoid the quadratic divergences from the self interaction of the Higgs assuming that it is a bound state of technifermion/antitechnifermion bound by a new interaction called technicolor. The main objection to these models is that they propose new Flavor Changing Neutral Currents (FCNC) that are processes strongly constrained by electroweak measurements.

– Another example are the so called preon models [10] where the leptons and quarks are composed of new particles named preons. One motivation is to find a lower number of types of elementary constituents than in the SM (6 quarks and 6 leptons). The grouping and classice4cation of such new elementary particles in addition to new interactions in order to form the quark and leptons require group constructions that lead to the unice4cation of all the interactions (including the additional) in the same way of the grand unice4cation theories that will be described in the next paragraph. The major problem of all preon models of quark substructure is the so-called “mass paradox”. The momentum uncertainty of a preon (of whatever mass) confined to a box of 10^{−18} is about 200 GeV, 50,000 times larger than the rest mass of an up-quark and 400,000 times larger than the rest mass of an electron. How could quarks or electrons be made of smaller particles that would have many orders of magnitude greater mass-energies arising from their enormous momenta ?

• The grand unice4cation theories (GUT’s) [11] instead of trying to solve the SM problem or to answer one of its open questions have as main motivation to retrieve the successful procedure of the unice4cation of the electromagnetic and weak interactions and to extend it to the strong force. The philosophy is to seek a simple gauge group that includes the SU(3), SU(2) and U(1) gauge groups of the QCD and the electroweak sector of the SM. There is a set of mathematical gauge groups that can accomplish such a task but the SU(5) is the only one which have complex representations and is rank-4. This representation provides in addition an explanation of the quantice4cation of the electric charge, subject that can also be considered as and open question of the SM. The main problem of this model comes from the prediction of the value of sin^2θ_W where it is not a parameter anymore and it is between 0.210 to 0.220. This value has to be compared with the experimental value shown in ce4g.1.1 of sin^2θ_W = 0.2255 ± 0.0021 [4]. This discrepancy and another considerable dice3erence in the prediction of the proton lifetime had ruled out this first extension of GUT. It is important to remark that these discrepancies can be removed by adding some extra particles, such as the supersymmetric particles.

• String theories [12, 13] focus on solving the conflict between quantum mechanics and general relativity mentioned in the gravitational interaction incompatibility with the SM. The idea is to avoid the divergences that appear in quantum gravity from the point-like nature of the particles. If the point particles are replaced by objects of one dimension we are lead to the string theories. Besides the inclusion of the four fundamental interactions the consistent string theories can solve the problem of naturalness. The strong objection to these models is that their predictions are most of the time not accessible to verice4cation and when they are accessible such predictions have not enough accuracy.

For further details about all these theories the listed references are complete reviews for each of them.

We have left the description of Supersymmetry (SUSY) as a possible extension of the SM for the next sections where we will depict the basis of the model explored in this thesis.

1.3 Supersymmetry

When we look again at the one-loop corrections of the Higgs self interactions ce4g.1.2 knowing that the boson and fermion diagrams have opposite signs we conclude that if there is the same number of fermions and bosons and if the couplings are also the same then the quadratic divergences cancel. The supersymmetry links each fermion to a boson and vice-versa and accomplishes the latter condition. The supersymmetry solves the naturalness problem (provided that its scale is below ∼ 1 TeV). SUSY has at the same time the motivation of the unice4cation of the gauge couplings. Indeed within a supersymmetric theory, the renormalization group equations are modice4ed in such a way that the extrapolations of the coupling constants converge (see ce4g. 1.3). Ece3ectively, supersymmetry introduces an intermediate scale, modifying the slope of the coupling constants after the threshold [14].

Figure 1.3: Evolution of the gauge coupling strengths as a function of the normalized mass scale Q/M_Z ; in the left plot in the SM, in the right including SUSY [15].

The obvious problem of supersymmetry is why any of the superpartners of the SM particles are not seen at the currently explored scale; the supersymmetry is evidently a broken symmetry. This fact leads the theory to propose a mechanism to break the supersymmetry preserving the cancellation of the quadratic divergences. Several ways to spontaneously break the supersymmetry have been tried but none of them have been completely satisfactory. On the contrary the explicit breaking of the supersymmetry by introduction by hand of the mass terms, allows to associate masses to all the supersymmetric partners and maintain the cancellation of the quadratic divergences. In this scenario the mass differences between the SUSY partners and the SM particles is not very high and the breaking of the symmetry is called “soft”.

As final motivation some SUSY models include the gravitation as a gauge theory [16]. The idea is to introduce a hidden sector that interacts with the visible sector only by means of the gravitation and is the source of the soft breaking. These are the Super Gravity models (SUGRA). The frame model in which the search developed in this work is precisely a SUGRA model in this sense with some relaxed conditions (R-parity violation) that we will specify later.

There are other ways to introduce the symmetry breaking terms one of the most popular being by means of gauge interactions. This mechanism is called Gauge Mediated Supersymmetry Breaking (GMSB) [17].

Low-Energy Supersymmetry: the MSSM

• The MSSM particles The MSSM is minimal with respect to the number of new particles introduced. This SM extension needs a whole spectrum of new fields partners of the known physical fields. For each fermion there will be an associated scalar and they are in superfield multiplets: Q contains the scalar partners of the quarks called squarks (U and D are the supermultiplets of the up and down (s)quarks respectively). The scalar partners of the leptons are called sleptons and they are contained in the supermultiplets written L in the left handed case and E in the right handed case. The SU(2) gauge bosons B and W are associated respectively to two fermions: the bino ~B and the wino ~W . The fermion associated to the gluon is the gluino g̃. All these supermultiplets are shown in tables 1.2 and 1.3.

• The Higgs sector The MSSM requires two Higgs doublets H_1, H_2 with opposite hypercharges in order to give masses to the fermions. H_1 couples only to down-type quarks and leptons and H_2 couples to up-type quarks. In the SM one doublet ϕ and its complex conjugate would be enough but for the supersymmetry the fields cannot have the same chirality [13]. Moreover, the Higgsinos generate triangle anomalies and two doublets of opposite hypercharge are required for their cancellation. The ratio of the two Higgs vacuum expectation values

tan β = v_2 v_1

is not determined and is treated as a free parameter even if it is bounded from below in most models: tanβ ≥ 1. This bound comes from requiring that the fermion couplings remain finite up to high energies.

After the introduction of these two doublets in the MSSM there are eight degrees of freedom. After the symmetry breaking, three of them are absorbed

Matter fields SU(3)_C ; SU(2)_L; U(1)_Y Spin Name

Q (u_L d_L ) (~u_L ~d_L ) ( 3; 2;^1_3 ) 1 2 0 Quark Squark

U { u_R ~u_R (3; 1;^4_3 ) 1 2 0 Quark Squark D { d_R ~d_R ( 3; 1;^{−2}3 ) 1 2 0 Quark Squark

L { (ν_L e_L ) (~ν_L ~eL ) ( 1; 2; − 1)^{12} 0 Lepton Slepton

E { e_R ~e_R ( 1; 1; − 2) 1 2 0 Lepton Slepton

Table 1.2: MSSM matter fields : with their SU(3)_C and SU(2)_L state (triplet, doublet, singlet) : their hypercharge Y, their spin and their names. Again u and d design the quarks of type up and down, ν and e the neutral and charged leptons respectively.

MSSM SU(3)_C ; SU(2)_L; U(1)_Y Spin Name gauge fields B { B ~B (1; 1; 0)

1_1 2 B F ield Bino

V { (_{W ±} W^3 ) (_{~W ±~} W^3

) (1; 3; 0)

1_1 2 W − F ield W ino

G { g_{i,i=1,8} ~g_{i,i=1,8} (8; 1; 0)

1_1 2 gluon gluino

Table 1.3: MSSM gauge fields : with their SU(3)_C and SU(2)_L state (triplet, doublet, singlet) their hypercharge Y, their spin and their names.

Higgs SU(3)_C ; SU(2)_L; U(1)_Y Spin Name Fields

H_1

(_h0_1

h^−_1 ) (~_h0_1

h̃^−_1

) (1; 2; −1)

0_1 2 Higgs F ield Higgsino

H_2

(_h+_2

h^0_2 ) (~_h+_2

h̃0_2

) (1; 2; 1)

0_1 2 Higgs F ield Higgsino

Table 1.4: MSSM Higgs fields with their SU(3)_C and SU(2)_L state (triplet, doublet, singlet) their hypercharge Y, their spin and their names.

to give a mass to the Z and W^± leaving five physical Higgs bosons in the MSSM. Three of them are neutral: the lighter CP-even neutral h, the heavier CP-even neutral H, the CP-odd neutral A, and the charged bosons H^± (see table 1.4). Their masses can be expressed as a function of m_Z and the two independent parameters that describe completely the higgs sector, tanβ and M_A :

m^2_{h,H} = 1 2 (M^2_A + m^2_Z ∓ √ (M^2_A + m^2_Z )^2− 4M^2_A m^2_Z cos^22β).

The parameters M_A (associated to the mass m_A ) and tanβ are free.

• The interactions We do not intend to explain in detail the MSSM Lagrangian. Indeed there is very little freedom in the allowed interactions between the ordinary particles and their supersymmetric partners[18]. It is enough for us to know that the MSSM Lagrangian does not include new interactions and it is composed of terms that ensure the basic supersymmetric structure and then we need to have the corresponding terms of the soft supersymmetry breaking. To be gauge invariant and renormalizable, the superpotential should include terms of the form:

L_i H_1Ē_j , Q_i H_1D̄_j , Q_i H_2Ū_j , L_i L_j Ē_k, L_i Q_j D̄_k, Ū_iD̄_j D̄_k, μH_1H_2, μ_i L_i H_2 . (1.2)

Here we only want to stress some new interactions introduced in the theory and included in the potential which include lepton and baryon number violation (terms of the second line of 1.2). These new interactions terms will be explained in the next section.

• The MSSM parameters

The unification of the couplings at the GUT scale leads to the independence of the ratio gaugino mass to coupling constant with the energy scale:

M_i (Λ) α_i (Λ) = m_{1/2} α_i (Λ_U )

in particular M_1(Λ_U ) = M_2(Λ_U ) = M_3(Λ_U) = m_{1/2}. Under these assumptions the SUSY sector is thus completely described by five input parameters at the GUT scale Λ_U [18] :

– a common scalar mass, m_o; – a common gaugino mass, m_{1/2};

– a common trilinear coupling to the Higgs, A_0;

– a Higgs mass parameter, μ (if one requires that the electroweak symmetry breaking is driven by supergravity [19] then |μ| is determined and only its sign is a free parameter);

– a Higgs vacuum values ratio, tan β.

At the electroweak scale the ratio of the gaugino masses is given by

M_1(M_Z ) = 5 3 tan^2(θ_W )M_2(M_Z )

M_3(M_Z ) = α_S α sin^2(θ_W )M_2(M_Z ). (1.3)

In the following we will replace m_{1/2} by M_2 as a parameter.

• The MSSM masses and mixings

– The gauginos sector.

In the neutral fermion sector B̃, W̃^3, h̃^0_1 and h̃^0_2mix between them to form four mass eigenstates. Hence the physical states, χ̃^0_i named neutralinos, are found by diagonalizing the 4 × 4 mass matrix in the (iB̃^+ , iW̃^3, h̃^0_1, h̃^0_2) basis:

N = M_1 0 −m_Z sin θ_W cos β m_Z sin θ_W sin β 0 M_2 m_Z cos θ_W cos β −m_Z cos θ_W sin β −m_Z sin θ_W cos β m_Z cos θ_W cos β 0 −μ m_Z sin θ_W sin β −m_Z cos θ_W sin β −μ 0

(1.4) The charginos χ̃^±_i are the supersymmetric partners of the W^± and h^±. In the (iW̃^+ , h̃^+_2, −iW̃^−, h̃^−_1 ) basis the mass matrix can be written as: V = ( 0^tM_c M_c 0 ) (1.5)

with

M_C = ( M_2 √ 2m_W sin β √ 2m_W cos β μ ) . (1.6)

After diagonalizing we obtain two mass eigenstates each having the possibility of both electrical charges (plus and minus). The lightest is denoted by χ̃^±_1 .

– The squark and slepton sector.

Each flavor of charged lepton or quark has left- and right-handed components f_{L,R}, and these have separate spin-0 superpartners f̃_{L,R}. They have different isospins I =^1_2, 0, but may mix as soon as the electroweak gauge symmetry is broken. The mass matrix for down-type squarks and charged sleptons can be written in the basis of the left-handed and right-handed sfermion as

M^2 (~ f_1 f̃_2 ) = ( m^2_{f̃ L} m_f (A~_f − μtanβ) m_f (A~_f − μtanβ) m^2_{f̃ R} ) ( f̃_L f̃_R ) , (1.7)

where A~_f are the trilinear couplings of the higgs to the scalar partners of the fermions.

In general it is expected that the interaction eigenstates (f̃_L, f̃_R) differ from the mass eigenstates (f̃_1, f̃_2) in increasing mass order. However, since the amount of L-R mixing is proportional to the mass of the corresponding fermion, it is usually assumed to be negligible for the two first generations.

This form of the SUSY theory is very predictive and the entire spectrum is expressed in terms of few parameters. Of course the change in the parameters combination change the phenomenology at the electroweak scale and the sensitivity to these changes has been investigated in [20].

Interaction eigenstates Mass eigenstates Spin ~l_L ~l_R } ~l_1 ~l_2 0 ~ν_L ~ν_L 0 ~q_L ~q_R } ~q_1 ~q_2 0 ~g ~g^1_2 ~W + ~W − ~h^−_1 ~h^+_2 m

⋃⨁^⟨ 2 q

i ~ = sine 2 ψvψ689ψ1293ψ223ψ673ψ533ψψ1166rtic099ψvΩ1135ψ5142107o↼e↽109B5ψ51le ino

e

H H Γ89Ω12↼e↽hψ23ψ67pψ1316ψ2yψFoa77ψ121316ψ2231

the Lm↼y↽0ψy↼dated↽f↼to↽f↼↽35ψb↼mass↽h↼eLagraψFz↼1▷43ψb↼aψFz↼flets↽i↼az↼con↽m↼tΩe↽34Ωb↼the↽f↼catesiΩ↼in↽e↼♭20u↽fψF4lackψp3ψ94626ψ3ψb↽0ψ1087ψl↼ypletΩ326Fs↼1↽718↽q↼400ψa↼He↼so↽ssaidg↼parameters↽h↼of↽grapan↽m1▷34003Ωy↼thΩ↽f↼freedom↽gin↽gΩ↼the↽f↼Mm↼tei36ψb↼↽f↼streractions3Ωy↼terdopletΩ338397les↽k↼coupery↽i↼pric↽m↼harhe↽i↼bary↽m↼on↽h↼↽m↼um↽i↼wriμ↽↼SUSYton↽f↼andhe↽h↼bary↽m↼on↽h↼↽m↼ug↼b↽s↼o5ψbψFu↼Γnglet↽244ψ4283ψy↼T↽rec♯▷↽61ψb↼Mo↽47ψb↼cen↽47ψbψ458ψ4letΩ35ψFj↼⇁5420ψyl.↽43for↽e↼the↽i↼bary↽m↼on↽h↼↽m↼m↽m↼ultie↼coupery↽i↼pdugin↽dψFzes↽h↼ma↼iit↽f↼is↽↼con↽m↼t↼tei36ates▷je↽433ψatress↽ii↼brok↽m↼en↽h↼syed↽g↼lyψFo↼1utral63ψb↽0ψ1087ψ↽g↼but♭21rtnecellation7Ωb↼erβeld↽ihe↽iy↽i↼pricquing↽hΩ↽m↼e↼bary↽m↼on↽h↼↽m↼ugΩ3164ψyψFz↼↼a↼in↽est↽f↼isf21Ω4426ψyψFzRal616ψy63y↼⃗↽240pon705↼lyψFo↼ral↽fψd↽g↼l7ρ↽4ψ489deh↼rem80ψy↼writ645ψyψo↼e↽109Rψ3743Ω61ψy↼⃗↽240p↽1719ψyψFt↼A↽230/4Ω20546ψ3837↽17ψb↼2,↽gΩFq↼ζj6Ω61Fu↼W↽2125ψ4441ψB↽s↽1153ψp7↽2154Ω911532ψp7↽21Sψ3777ψyψF35Ω30586ackψ3343Ω1487ψwψFz↼↼1▷↼but↽927ψckψ458ψ4492ψ↽i↼wS↽↽6ψbψF6↽pψF452Ωb↼Henceen↽mm↼teractions▷↽82ψbary↽m↼on↽h↼↽m↼um↽Ω316igns↼scale↽f↼↼acuum↽33ψbeLagra⇁1h↽g↼for↽aΩ↼terform↽f↼The↽33ψb↼MSSM↽Ω↼but↽yψFt↼43Ω189ψy↼th4567ψyan↽h↼c↽m↼harged4Ω411an↽h↼c1↽fg↼for↽aΩ↼teΩspin↽h↼and↽h↼their↽g↼sup↽s↼ersymmetri▷3ψ53ψyψFing▷↽b↼cenw↽36ψf↼iit↽fing↽ling↽hΩ↼f↼coupequs↽g↼diψy↼T↽↽189d↽g↼scalh↼coupery↽g↼Higgz↼In↽m04ψy↼ter↽109Rψ2628ψ4ψFt↼o↽140p↽2941ψy27t↼i↽1262ψ11ψ2013ψyψFer▷↽p463ackψ334ψ4652ψaψFq↼ϵ↽pψBlackψ49d↽h↼their↽g↼sup↽s↼eΩ↽33ψb↼MSSM↽e↼ultie↼ale↽f↼other↽hs↽f↼ns↽h↼in↽m↼e↽f↼frepairtheir↽g↼namer▷↽pψ6Blackψ334ψ711ψaψFq↼ϵ↽pψBlackψd↼LSPUSY↽h↼ses↼aψFze↽h↼fe↼Bpular23ψyψFz↼areψb↼The↽30ψb↼the↽f↼basic↽g↼sup↽s↼er33ψb↼MSSev↽m↼etΩe↽βeln↽esc0↽g↼bf↼mixψFu↼U↽hat↽e↼o▷je↽↽d↼termsthree↽,Ω↼teracg↽esc0↽Ω↼yrom↽f↼rocen↽47ψb↼the↽g↼SM↽g↼parit↽eser↽109Rψ2y↼1↽p797Ωo↽140p↽2977ψyψFu↼L↽1z↼coupery↽g↼ψiggz↼InfΩ↼parameter▷Ω498Blackψ334ψ711ψaψFq↼ϵ↽pψBl↽433ψ34↼F↽8ψb↼or↽3ersyep↽↽h↼partners↽Ω bi↼and↽e↼f↼frermstha↼the↽f↼basic↽g↼sup↽s↼jr33ψb↼MSSev↽he↽f↼MSΩR↽g↼miale↽f↼other↽hf↼mi5Ω174ye↽↽d↼cr33ψb↼MSSethe↽g↼basis↽g↽Ωh↼teracgΩe↽↽d↼tee↽f↼basic↽g↼sup↽s↼er33ψb↼MSSng↽kψb↼theil↼scale↽f↼LSPU↽h↼syfΩ↼parameter▷↽pψBlacckψ334ψ711ψaψFq↼ϵ↽pψBlackψψ460↼LSPUrmion↽n↽h↼gmix↽hs↽h↼↽ge↽eraideinegligible CDM4Ω411mis↼in↽go expters righsoci caaetΩeeinegligible CDMwψFz↼↼1▷↼s.↽pΩBlackψ1323ψ5669ψa↼18↽pΩBlackψyψFo↼ΩyψFo3ψ23ψ23Ω23ψ22ψbopψ509ψ72ackψ334lik124ψy↼5ψyψFz↼miΩ↼diag↽gψFz↼the↽j↼squarhat↽e↼the↽g↼↼diagned↽ihtg↼electd↽iht↽h↼mei↽35ψb↼cafulh↼res↽h↼ahscrib↽s↼g↼↽f↼sts↽48ψb↼form4679ψy5↼o↽4o↽s↼ddee↽f↼basic↽g↼sup↽s↼eΩ↽33ψb↼MSSM↽f↼Θscales↼g↼of↽f↼tale↽f↼LSPU↽hψsyfΩ0ψ3736y↼O458ψ1204ψy↼InΩy↼are↽rars↼ectiv4ψ5420ψ↽g↼basis↽g↽0ψ1087ψ↽g↼butgh↽m↼t7ψyψFzcoupery↽i↼pd7ψ5057ψyψFuLag9ψBlackψ334ψ711ψaψFq↼Ω017↽pψBlackψ49d↽h↼their↽g↼sup↽s↼e↽33ψb↼MSSM↽e↼eptons↽35ψb↼fet↽0Ωs↽g↼pples↽g↼in↽m↼te↽38ψb↼MSSM↽p914ψcckψ334ψ711ψaψFq↼ϵ↽ΩψBlackψf↼LSPUSY↽h↼ht7ψyψees↼aψFzΩ↼teracg↽↽g↼mi7ψyψFzaro↽mmix↽hs↽h↼↽eΩ↼CDMwie↽Γaid↽m↼egg↼onlyymorare↽33ψb↼free▷↽79ψyψckψ145ψ3474ψaψFq↼ϵ↽pΩBlackψers33ψb↼MSSM↽nd↽f↼these↽Ωif3for↽e↼the↽i↼kinh↼comp↽eΩ↽esc0↽g↼t↽h↼m0546inhirectεy↼5ψyψg↽0ψ1087ψ↽g↼butcoupery↽0t↽e↼erac3509ψ14Fo↼ω↽2hirectεydψg↽0ψ1087ψ↽g↼bfparit↽m↽0t↼geneΩ9ψb↼1,ψbψFz↼▷↽61breakireractiog↽1815ψ9yψFr↼7u↼U↽2213ψ98BΩ9ψb↼1,↽1815ψ5ψFu↼r↼7u↼U↽221j5ψ51ler↼Γ↽1931ψ4887084Ω9ψb↼1,↽181Eψ1756↼r↼7u↼U↽221kψ1799ψ9ψb↼1,↽1↼dow↽s↼n↽Lm↼en↽hr↼7u↼U↽2213ψ1000↽9ψb↼1,↽181Q387Ω8↼r↼7u↼U↽221j5ψ74Ω4ψ↼Γ↼j↽2382ψ4882ψyψF9ψb↼1,↽181D8ψb↼6↼r↼7u↼U↽221kψ1↼Γ9ψb↼↼j↽238↼squa↽2147ψ↼bu9Fr↼7u↼U↽2213ψ1962er↼Γ↽1931ψ4887928Ω9ψb↼1,↽181D82009↼r↼7u↼U↽221j52↼Γr↼Γ↽1931ψ488↽i↼iΩ9ψb↼1,↽181D82126↼r↼7u↼U↽221kψ22↼ψ9ψb↼1,↽1↼de↽g↼bkψ1169Ωwh66ψ3877↽z↼andΩobtain↽e↼189ψy↼th4the↽g1ΩyψF2ons↽433Ω19Mh↽g↼for↽a↽tains↽h↼the↽f↼scal.↽Ω552Ωb↼Hey083ψyψdo↼mi7ψyψg↼coupery↽i↼prh↽109Rψ2201ψyψ97Ωo↽140p↽2↼↼↽1ψFu↼L↽1z↼▷↽6rok↽mΩ↼e↽gψFu09Rψ2671ψyψ97Ωo↽140p↽27hψ3mψFu↼L↽1z↼parit↽min↽f1e↽f↼sup↽s↼erp↽s↼age.↽h↼ofepto204ψyψ35ψb↼can↽f↼b↽s↼e↽a↼o↽g↼6ψa120↼f↽1097Ω65ψFu↼↼θ↽r↼6↽1926ψy181ψ↽pψ22↼χ↽2k1e↽6ψyψF1Fu↼,↽183/4Ω2Ω↽46ψb↼⃗25↽ψFs↼u↼↼θ↽213j↽21kψ10Fu↼Le20↼f↽109LcularΩu↼↼θ↽213ψ2230↼Le20↼f↽109Lcu18s↼u↼↼θ↽21j6Ω736ψ2ψFt↼j↽2382ψ48822Pagee20↼f↽109Eψ1801Ωu↼↼θ↽21k↽↽pψ43ee20↼j↽2384Ω2926ψyψF↼⃗25↽16ψ50yψFt↼W↽1r10ψ16ψ50y14θ↽213j↽21kψ161↼Ωye20↼f↽109Lcu6↼2↽p↼↼θ↽213ψ2ψFu↼ye20↼f↽109yψFu81Ωu↼↼↼E↽1547ψ4ψFz↼2ψFt↼C↽2392ψ48828Page.20↼f↽1098Ω49600ψ↼↼↼E↽154kψ1968ψF1Fu↼,↽183⇁w↽s↼n↽pΩF5821230yψFt↼W↽1r10082123Ωy14θ↽213j↽21kψ2228ψyψFt↼C↽2392ψ48822Page.20↼f↽1092ψ1888Ωu↼↼θ↽213ψ2350ψyψFt↼C↽2392ψ48829ψyψF.20↼f↽1098Ω2397Ωu↼↼θ↽21j62423ψ36Ft↼C↽2392ψ4882434ψF.20↼f↽1098Ω26ψ5Ωu↼↼θ↽21k↽2801ψy1Fu↼,↽183⇁w↽s↼n↽pΩF14↽33s↼u↼↼θ↽213ψ412↼Ωye20↼f↽109Lc2832↽p↼↼θ↽213ψyψFz↼ye20↼f↽109H↽29400ψ↼↼↼E↽1157ψ118Ω688ψy↼A↽pye20↼kψ3343Ω1497ψwψFz↼↼1▷66ψ03ψ4ψvψ458ψ402ΩyψFz↼i4ψ5300ψj7ψ47kspins↽gΩFu↼d78ψ444143ψ12bψFq↼Γψ444143ψ4↽gψF3y↼5ψyψof↽f↼tale↽e↼1amid↽ihtinhic↽h↼ei4Ωllation7↽Ω89ψ35ψb5ψ36ci458Ω2904hs↼n↽pΩF582↼2�2↼f↽3183j↽21kψ21431ψ03ψ1,↽1↼dowes↼n↽pΩF5828931ψ0↼ν↽r42ψ519ψ22yΩFu↼d↽103j↽21kψ30291ψ03ψ1,↽1↼d5ψ1083ψyψ014↽38201ψy30χ↽650088201ψy3ΩFu↼d↽103j↽21kψ3003ψψ03ψ1,↽1↼d5f↽fψFr↼5s↼⇁↽ale↽j↼Y↼ectivuk↽j↼aor↽e↼thaΩb↼arimass↽i↼to↽↼coupling↽hΩmΩ↼teraceFq↼Γ↽ψ3667↽iΩF3022↽213ψ269,↽pΩBFt↼f↽885ψ40↼tale↽e↼be↽f↼the↽giv↽m↼e↽h↼Fz↼The↽33ψb↼en↽mΩ↼tialfllo↽m↼w66ψVners↽↽g↼w↽o↽fgnof↼Mm↼arametersg↼p↽33ψb↼the↽g↼fns↽35ψbcaus↽↼con↽my↽ds↽c↼cannot↽g↼h89ψ31475ψa↼Thould↽yψFz↼cΩmΩ↼t↽458ψ3024ψy↼diβd↽g↼comethis↽↼↽↽pψFo↼eΩ3164ψyψFz↼↼asψ460↼ψ458ψcon↽m↼t↼are↽f↼the↽gtrilinear↽gut♭22♯fΩ0ψ2ψFt↼Llackψ4Ω↼n↽pΩF582g↼se834u↼d↽103j↽21kψ390ψ2ψFt↼L↽1z↼colinear↽gut5ψ4068ahe↽f↼p↽c↽g↼sup↽s↼ernstan↽m↽189ψ3147ψ↼the↽h↼higgsge↽h↼obtain↽e↼t↽m↼w↽m↼SΩR↽nhic↽h↽34ψb↼squ3Ωy↼t2↽pψ2t↼Llmak124ψh↼ht7Ω↼second↽i↼ree↽↼eLa60↼Simidard↽i567ψy↼sincψyψF↼⃗25↽16400ψ903↼W↽1r10081640Ω296θ↽213j↽21kψ1623ψ3ψyψFt↼hz↼colinear↽gm↼ultie↼ing↽hΩic↽g↼sup↽s↼eΩ↽nstan↽m↽189ψ3147ψ↼f↼roc0ψ↼↼0ψ⇁↽ale↽j↼la36ψf↼↽h↼obtain↽e↼↽nhic↽h↽h↼structuwnot↽g↼h5ψ4068↼of↽↼constan↽m7Ω↼se9ψb↼↼terme↽h↼olso↼ei4ΩllF244ψ428r▷↽52Ωb↼Henc3ψyψ014↽38736ψ3ψFu↼h↽2r42ψ8736Ω308θ↽213j↽21kψlepto↼↼0ψ⇁↼hz↼colinear↽g0ψ↼rum↽h↼he↽f↼M↽f↼ne↽g↼mi7ψhandesup↽s↽i↼uniso↽003Ωy↼teri6ψb↼iak124ψh↼htx↽24ψb↼b↽ψy↼di↽Ω↼yy↼thees↽h↼iscond↽i↼ree↽↼e524ψ▷↽45867ψy↼ots↼ddeegl7ψ↽g↼↽gΩ↼b↽m↼y↽0Ω3rameteY↼ectivuk↽j↼aor↽e↼thaΩb3arimass↽i↼t↽gut5ψ40eteractions↽h↼in↽m↼iΩ21Ω4426ψyψFzand↽ΩFu3s↽gΩ22↽r↼6↽1926ψy181ψyψFz↼3yψFt↼Ω2k1e↽17e▷↽pψFu↼,↽316g↼min↽m↽45821204ψy↼In↼in↽f↽h↼of↽grapas↼scale↽f↼f↼itΩtheiim↽ψy↼di↽s↼ag3s↼1↽y↼tei36in↽go↽limitsass↽g↼matale↽e↼y↽g↼Higg3ψb↼v↽4↼T↽↽18ΩFz↼0ψy↼toass↽i↼tof↼coupling↽hΩmΩ↼t↽g↼w↽ci↽35ψb↼c↼ppl0ψat↽e↼td↼gener3ψ687Llack647ψ5300iM↽e↼u7ψyhm↼um↽89ψ31475↼the↽cas↼MSΩR↽iscon↽mΩ↼tial47ψb↼cen↽0ψ1087ψ↽g↼butgh↽ht7ψyψFzcoupery↽i↼pdl47↽29fblets↽h↼sourc↽↼↽↽36Fs↼2↽↽189▷↽61briian↽d↼ncoupery↽g↼Higgz↼In↽m2▷↽56Ωb↼I7ψyψg↼com↼↼diag↽g↼co↼hange↽g↼reparuauginre↽f↼the↽eΩ↽oh↼theiatort↽h↼67ψy↼sin3ψ3ψb↽0↼↽↽3ψF2onsψ1087ψ↽g↼be↽458ψ46e↽f↼panerualhe↽g↼sok124ψ↽d↼b24ψ▷↽45786ψyz↼0ψy↼tmns↽h↼elsψb↼c↽m↼hΩn↽0ψ1087ψ↽g↼butgh↽68aheh↼tea7ψ↼thbrok↽m↼enihe↽g1Ω3902↼⇁↽ale↽j↼y↼MSSM↽43ψbf7↽29ik↼fermiongg↼sok124ψ↽s↽f↼giv↽mg↼meath4the↽geΩ↽ag↽g↼to↽fmg↼meo↽i↼theis↽↼e↼theaψFz↼1▷5▷↽56Ωb↼If↼ns↽h↼in↽m↼0Ω4ψFu↼hd↽458ψ2447ψy↼sincefa7ψ↼th3Ωy↼t↼hange↽gs↽4o↽0ψb↼ci↼a↽g↼Higgs↽g↼v↼67ψyf↼it↽147ψag↼in↽m↼↼acuum↽33ψbeL4▷↽56Ωb↼I7ψnzero↼e75ΩllF244ψ428r▷8ψ432mora↽8ψyψ03↽↽lain↽ih4567ψya↽m↼hau↼t↼hanifmg↼meo↽iΩ↼theis↽ψerse↼cenref024ψce↽e↼♭23♯↼gener42iclesO↽d↼cre↽g↼basis↽gw↽36ψSΩRatthe↽g↼↼ving↽h↼Γe↽g↼tha↽hp↽sΩ↼ectcaheh↼9ψb↼w↽m↽35ψb↼caaccb↽s↼e↽g↼e↼thdtale↽e↼1↼The4the↽g1Ω4ψFo↼9↽ttion7↽Ω8↽0ψ1087ψ↽g↼bfparit↽m↼uniine↽h↼reb↼fet↽0Ωehs↽f↼ns↽h↼in↽m↼une↽48ψb↼a↼the↽f↼basic↽g↼sup↽s↼jr33ψb↼MSS▷↽Ω5agraψFy↼t2↽4ψFs↼⇁↼e↽Ωl0ψat↽e↼s↽45ψb↼Indbe↽458ψ475ψa↼Thoh↼Γe↽g↼tha↽↼a↽gtudi↽m↼e↽f↼freanifmg↼z↼0iy↼gener46Fs↼0↽ackψer8Ωb↼Higireractsqu3Ωy↼tgΩuwnot↽g↼h↽f↼these↽Ωi↼ho↽i↼toss↼et↽mo5ψy↼↼b↽s↼een↽g↼in↽m↼↼jriM↽e↼dψFz↼Ω↽↽18ΩFz↼o0ψy↼timply↼↼diag7ψn↽2ψyψF5etersupery↽g↼ψiggz↼In↼40Ω8ψ↽18ΩF↽m↼harhe↽iψbary↽m↼on↽h↼↽m↼o↽g826ψyψF↼⃗25↽1623Ω47Fu↼f↽3053j↽21kψ1644ψ47Fz↼⃗↽301Lcu6↼2ΩyψFu↼f↽3053↽1716Ω47Fz↼⃗↽301LcuψF2oyψFu↼f↽3057ψ4ψF2oyψFu↼,↽1832ψ4882819Ω47Fz↼⃗↽301Eψ↼bu1oyψFu↼f↽305kψ1967ψyψ45↼,↽316g↼k18↽q↼y↼br↽h↼ma↼↽35ψb↼cadees↽h↼loh↼the↽h↼deterean↽f↼b↽s↼o↽hat0Ω4ψFs↼⃗↽ttion8ΩbψF33ψb↼the↽g↼follo↽m0↽g↼↽h↼Ω503yψFj↼Ω↼n↽pΩF58vψ685218↼f↽3053j↽21kψ64303yψFj↼↽1386ψ3rvψ1168ψ82Ω↽46ψb↼⃗27↽78ψ4ψ218↼f↽3053Lψ14483yψFj↼↽1386ψ488k46ψbe↽856Ωψ218↼f↽305k↽r81ψ95303yψFj↼↽1ψbe↽9984ψ218↼f↽305j↽21Lcu104Ω3yψFj↼↽138⇁98ψyψFq1168ψ864ψyψFo↼e↽129ψψ218↼f↽305j↽21Lcu336Ω3yψFj↼↽1386ψ488jyψFo↼e↽300ψyψ18↼f↽305k↽r81ψm↽ψFz3yψF↼⃗↽181↼e↽5897ψ4ψ218↼f↽3053Lψ19ψ613yψFj↼↽138⇁982yψFq1168ψ872ψyψFoeψ1801ψ515z↼/↽1655ψ23ψ1801ψ5228↼f↽305k↽r81ψm860Ω3yψFj↼↽1386ψ3pψ2892ψ5129ψ14789ψ12181↼e↽58ψBlaψ218↼fΩ3053Lψ207ψ4ψ2ψFj↼↽1386ζ74Ωy1ψFu↼l↽11c↽36Ft↼3yψFj↼Ω↼n↽14ψ740ψψ218↼f↽305j↽21Lc22Blaψ2ψFj↼↽1358ψ3698ψyψFq↼i4.↽40↽135ϖncψyψFj↼μtanΔ82yψ3⇁w↽s↼n↽c.h7ψ5057ψyψF404Ω↽pψBlackΩ107ψwψFz↼↼1▷↼Blaψ4359ψvackψ48ψwψ↼Aft↼Thsn↽m↽1Ωl0ψat↽e↼i↼to↽e↼z↼o0ψy49ψwψFz↼The↽g↼in↽mf85ψ40↼tets↽i↼as↼o↽hated↽gΩ↼guψ40↼t1▷4heir↽g↼nam0♯▷↽pψBlackψ1423ψ5669ψa↼22↽pψBlackψe922ψΩ0ψ4ψ2ψ23ψ23Ω23ψ22ψbopψBlackψBlackψBlackψψyψFψyψ99ψv∂beginsp475↼tΩ↼th∂llxψ↼th∂llyψy↼ψ∂urxψ2655∂ury2↼e↽1ψ∂rhiψ∂setsp475↼tΩϱϱBeginDocu↼tht.ψ◁afs◁in2p3▷fr◁grass◁↼elphi◁lohezr◁lam▷epsΩϱωPSAdobe2▷0ψEPSF2▷0ΩϱϱBy↼ari↼tBox.ψ↼th↼1↽pψ73ψg0ΩϱϱTitlckψlam▷epsΩϱϱCreator.ψHIGZψVsic↼inψ1▷26◁04ΩϱϱCreat↼inD↽m↼kψeo01◁01◁9▷↽ψψ09▷53ΩϱϱEndCom↼thtsΩϱϱBeginPre↽f↼Ωum↽↽m↼eψbeginΩ◁sψısupoke℘ψdefψ◁lψı↽f↼tto℘ψdefψ◁mψımovtto℘ψdefψ◁tψıthensit↽e℘ψdefΩ◁swψısupi↼twidth℘ψdefψ◁rψırott↽e℘ψdefψ◁rlψıroll℘ψψdefψ◁Rψırepeat℘ψdefΩ◁dψır↽f↼tto℘ψdefψ◁rmψırmovtto℘ψdefψ◁grψıgdesuora℘ψdefψ◁fψıeofill℘ψdefΩ◁cψıssupgbce↽fr℘ψdefψ◁lwψıssu↽f↼twidth℘ψdefψ◁sdψıssudash℘ψdefΩ◁clψıcloa↽m↼th℘ψdefψ◁sfψım↼w↽mfontψssufont℘ψdefψ◁blackψı0ψssut↼Ty℘ψdefΩ◁boxψımψdupψ0ψexchψdψexchψm↽↽ψ0ψexchψneg↽↽ψcl℘ψdefΩ◁NCısystem↽m↼eψbeginψinitclipψend℘def◁CıNCψboxψclipψ↼twm↼th℘defΩ◁blψıboxψs℘ψdefψ◁bfψıboxψf℘ψdefψ◁Yψıψ0ψexchψd℘ψdefψ◁Xψıψ0ψd℘ψdefψΩ◁mpψı↼twm↼thψ◁yψexchψdefψ◁xψexchψdef℘ψdefΩ◁sideψı♭wψ▷00ψmulψwψ▷▷↽pmul♯ψ▷handwψmulψsdψwψ0ψlψcur24ψtpointψtψ1ψ68r℘ψdefΩ◁mrψımpψxj↼↽w2ψ1↽pψ59ψrc℘ψdefψ◁mψ2ψımrψs℘ψdefψ◁mψ0ψımrψf℘ψdefΩ◁mbψımpψxj↼↽w2ψaddψm↽w2ψneg↽m↽↽ψ0ψwψneg↽↽ψw↽m↽↽ψ0ψwψ↽ψcl℘ψdefΩ◁mtψımpψxj↼↽w2ψaddψm↽w2ψneg↽wψneg↽↽ψw↽m↽↽ψcl℘ψdefΩ◁m↼1↽ımbψf℘ψdefψ◁mψ5↽ımbψs℘ψdefψ◁mψ2↽ımtψf℘ψdefψ◁mψ6↽ımtψs℘ψdefΩ◁m↼3ψımpψxj↼↽w2ψsubψm↽w2ψw↽↽ψw↽neg↽m↽↽ψclψf℘ψdefΩ◁m27ψımpψxj↼↽w2ψaddψm↽w3ψneg↽w2ψneg↽↽ψw3↽w2ψneg↽↽ψw3↽↽w2ψ↽ψclψs℘ψdefΩ◁m↼8ψımpψxjw2ψsubψ↼↽w2ψsubψw3↽addψm↽w3ψm↽↽ψ0ψw3ψneg↽↽ψw3↽m↽↽ψ0ψw3ψψyψFz↼↽uniy↽i↼pr↼han↽f↼neM↽36ψ2y↼T↽↽18ΩFz↼↽i↼and↽e↼te↽geri36ic

Colisf2DThecg↼to↽cψ51areeψψ2ψeψdefψ◁ReEncodeψıre4ψceψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁basmfont6ψ51ψexchψdefψ◁basmfonteψbasmfont6ψ51ψfindfontψdefΩ◁newfontψbasmfonteψmaxlengthψeψdefψbasmfontTveψψ530◁Ut↼Tve♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEncodeΩ◁TimesItalicψ◁TimesItalicψaccvecψReEncodeΩ◁TimesBoldψ◁TimesBoldψaccvecψReEncodeΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEncodeΩ◁Helvtticaψ◁HelvtticaψaccvecψReEncodeΩ◁HelvtticaObliqueψ◁HelvtticaObliqueψaccvecψReEncodeΩ◁HelvtticaBoldψ◁HelvtticaBoldψaccvecψReEncodeΩ◁HelvtticaBoldObliqueψ◁HelvtticaBoldObliqueψψaccvecψReEncodeΩ◁Couri↽rψ◁Couriharminusψ66ψ◁barψ67◁uniysic↼tΩψ73◁eeclamψ70ψ◁numbsic↼gnψ71ψ◁great↽rψ72o◁quest↼inψ730◁intet↼TlΩ79ψ◁ce↽fnψ75↽◁semice↽fnψ76ψ◁lessψ00ψ◁bracksueeψΩψetswψΩl↼ψFt↼dψsψ1ψlw31309ψ855ψmψ9ψ3ψdψ25↼ψ3ψdΩψ53ψψyψdψfΩψ◁xsψ0ψdefψΩ↼n↽Ωψ◁Symbolψψψψψ37↽stwnψΩ53LψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ85ψyψ919Ωψt↽ψψ0ψrψneψFt↼e14ψdψsψ1ψlw31302↼74e↽m↼3ψ9ψdψ54ψ25↼dψ25Ωψ53ψdψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5jLψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ85ψyψ644Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψnegeψΩψetswψΩ341ψmψe14ψXψsψ1ψlw3♭♯eψΩψetswψΩlnψFt↼e14ψdψsψ1ψlw3394ψ83ψ2m↼3ψ9ψdψ53ψ25↼dψ25↼13ΩψdψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5kRψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ478ψletΩψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽meψΩψetswψΩeψΩψ◁Helvtticaψψψψψ37eψΩψetswψΩl↼n↼ψFt↼e14ψdψsψ1ψlw3g↼↼83ψ2m↼3ψ9ψdψ53ψ25↼dψ24↼13ΩψdψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5kRψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ932ψletΩψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽m↽tψ0ψ0ψmΩψ◁Helvtticaψfindfontψψψ37eψΩψetswψΩ eψΩψ◁Helvtticaψψψψψ37eψΩψetswψΩlψFt↼dψsψ1ψlw31302↼394ψmψ8ψt↼dψ25↼13ψdΩψ54ψ25↼dψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ53LψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ85ψyψ465Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽m↽tψ0ψ0ψmΩψ◁Helvtticaψfindfontψψψ37eψΩψetswψΩn0ψyhess bf↼rocenψb↼b↽ll↽letΩ34ψ4ψy↼kns↽i↼as↼jrmeasuψ4↼squgligiees↽h↼isjs↽g↼biddencen↽47g↽f↼ns↽Ω↼cb↽s↼h↼eiagraUb↼theil↼n7↽Ω8ns↽i↼aenologhe↽g↼6Ωb↼I7ψ↽giveasuψ44letΩ357s↼0↽m↽ψy↼di↽003Ωy↼terΩy↼are↽ra↽m↼ez↼con↽m↼tn↽47ψbcalc↼inty↼th4therac3reanifmg↼fa7ψ↼tha3ψb↼thes↼f↼roct↼tethe↽g↼thlimitsah↼9ψeletΩ369s↼⃗↽ttioees↼rengthethe↽g↼basis↽ψyψF↼⃗25↽1bψFu371y↼⃗↽1613j↽21kψ1223ψ369s↼⃗↽1↼dowcψyψF↼⃗25↽1ΩFt↼365t↼W↽1r10ψ1ψFt↼3yψFs↼1↽613j↽21kψ1425ΩyψF51,↽1↼d5ψ1◁ornc3ψyψ014↽318460ψy5t↼W↽1r10081846ψ3yψFs↼1↽613j↽21kψ1972ΩyψF51,↽1↼drilinear↽gΩ↼crteΩspin↽h↼g↽f↼ns↽h↼in↽y↼geu↽fψ829↼0↽ackψer↽0ψ1087ψ↽g↼bfparit↽m↽0y49ψwψFΩz↼The↽g↼in↽mb↼iaψ↽g↼butcouare↽ribum↼eggroct↼w↽36ψS↽48ψb↼form↽ff↼ns↽Ω↼cb↽s↼hh↼de↼ectψb↼thegeu↽fψ949↼0↽458ψg↼w↽m↽3↽g↼butexc↽tion↽31ψ↼in↽e↼tas↽g↼virtu↼the↽33ψb↼MSSeh↽f↼freedom↽gCharg↽m↼e↽Cur24ψy↼di↽00↼CC4Ω411ψwψFΩz↼The↽g↼in↽fψd↽g↼4069u↼F↽m↼hareLagraesc0↽g↼t↽kψbxc▷▷▷↽7y↼brO↽d↼L4▷↽5The↽ye↽f↼su↼0iysjs3Ωy↼tdtgh↽httethemelhe↽goftencenus↼v↽m↼ess8ΩFz↼y↼t↼ho↼se9ψb↼↼but↽y90ψ⇁↽ale↽b↼arimass↽i↼tscg↽↽g↼midom↼↼ing↽hΩ↼↽g↼♯▷↽61ψb↼Mo↽con↽m↼tnψyhm↼t↽ht7ψyψeened↽ihtiggsge↽h↼oye↽f↼Sethe↽g↼↼trilinearl47↽29f↼olso↼but↽310ψ⇁↽ale↽k↽Ω458ψ4808ψ411ψwhic↽h↼e7ψy↼dW244ψ42e▷8ψ4325ψ4068guid↼e↽g↼e↼treanifmg↼↽3↽g↼but4ψy↼In↼icb↽s87ψ↽g↼bjΩe↽433ψsimplifyin↽go↽4ψy↼↼but↽430↼mff↼nblemq↼400ψ↽29f↼olsoβ21Ω4426ih↼reb↼fefa7ψ↼th3Ωy↼tnologhe↽i↼tei36ψg↼u7ψyhm↼uses↼ro↼tof↼hi8ψ4rΩ↼tial↽Ω↼yyje↽43dtale↽e↼sThe4↼but↽e↽1ψy↼kinh↽hp↽sΩ↼ect48ψb↼formheY↼ecΩivuk↽j↼aor↽e↼thaΩb3arimass↽i↼t↽ght↽35ψbx↽24ψb↼b↽↽s↼o↽ttioee189ψy↼th4tΩteracg↽4ψy↼In↼to↽fmg↼8Ωb↼Hig↼geu↽f46y5↼oBbcaus↽↼i↽f↼freedom↽gbtainrkg↼↼tdees↽h↼loh↼the↽h↼df↼expteiz↼con↽msifmg↼wse↽Ωi↼h5ψ4068coucerm80ψy↼ned↽iΩf21Ω4426con↽m↼tncas↼snihe↽geu↽f4805↼e↽a↽tadom↼↼ing↽hΩ↼gΩ↼n↽pΩF5876↼Ω0↼m↽121122↽9ψ3ψ4805↼e026↽↼SUcψyψF↼⃗25↽1larΩ0120↼m↽121131↽↽73504805↼e026↽rilinearl47wse↽Ωi↼h↽g↼w↽↼tets↽i↼aψb↼c↽m↼hΩncur24ψy↼di↽e↼↽nhire↽g↼thlimitsag↼9ψenologmgeu↽f4925Ωydetereats↽i↼aψb↼c↽ms↼g↼of↽f↼tcalc↼integ↼geu↽fations▷↽1ghe↽jtgh↽68a↼hΩnwide↽e↼y↽g↼4325ψie7ψ↽g↼bpψ4ψ▷n↽e↼tf↼ns↽hcb↽s↼hh↼de↼ef↼highsqugligtψb↼tΩuwnh↽458ψg↼whugligiees↽h↼isid↽g↼comecosmologi↼geu↽fa180Ωtersudig↼in↽mf83Ωy↼tno↽c↼cannot↽g↼hges↽g↼has↽us↼v↽go↽s↼ci↽35ψy↼ar4tΩtw↽36ψhh↼partners↽imass↽i↼t↽7ψ47↼fermmmix↽e↽ght↽35ψb↽f↼andacg↽4ψy↼letΩarametesub806ψ4jecteL04ψy↼tereanifmg↼z↼0iy↼f↼rocenets↽i↼aψi↽aΩ↼tfhe↽g↼↼tree↽↼e63ariAs083ψyψated↽gΩ↼n↼the↼hemarkric↽mtcenusmb↼iψat↽e↼i9ψenΩ83Ωy↼teu↽faψFz↼↽f↼exptersreψb↼Thetuψ46con↽m↼tnThe↽ye↽f↼su↼0iyscomp↽eΩ↽↽h↼obtain↽e↼dom↼↼ing↽hΩ↼gimass↽i↼t↽gut5tstha↼thtime↽g↼6Ωbg↼olsoβΩ↼qub↼TwψFz↼↼1▷↼s.↽pΩBlackψ1523ψ5669ψa↼22↽pψBlackψe6ψe6Ωe6ψe5ψ23ψ23Ω23ψ22ψbopψBlackψBlackψBlackψ730↼12899ψv∂beginsp475↼tΩth∂llxψ7th∂llyψ2655∂urxψrum↽∂ury2↼eame∂rwiψ∂setsp475↼tΩϱϱBeginDocu↼tht.ψ◁afs◁in2p3▷fr◁grass◁↼elphi◁lohezr◁d0intmu2▷epsΩϱωPSAdobe2▷0ψEPSF2▷0ΩϱϱBy↼ari↼tBox.ψ0ψ166ψV0ψrumΩϱϱTitlckψd0intmu2▷epsΩϱϱCreator.ψHIGZψVsic↼inψ1▷26◁04ΩϱϱCreat↼inD↽m↼kψeo01◁01◁9▷↽ψψ18▷33ΩϱϱEndCom↼thtsΩϱϱBeginPre↽f↼Ωum↽↽m↼eψbeginΩ◁sψısupoke℘ψdefψ◁lψı↽f↼tto℘ψdefψ◁mψımovtto℘ψdefψ◁tψıthensit↽e℘ψdefΩ◁swψısupi↼twidth℘ψdefψ◁rψırott↽e℘ψdefψ◁rlψıroll℘ψψdefψ◁Rψırepeat℘ψdefΩ◁dψır↽f↼tto℘ψdefψ◁rmψırmovtto℘ψdefψ◁grψıgdesuora℘ψdefψ◁fψıeofill℘ψdefΩ◁cψıssupgbce↽fr℘ψdefψ◁lwψıssu↽f↼twidth℘ψdefψ◁sdψıssudash℘ψdefΩ◁clψıcloa↽m↼th℘ψdefψ◁sfψım↼w↽mfontψssufont℘ψdefψ◁blackψı0ψssut↼Ty℘ψdefΩ◁boxψımψdupψ0ψexchψdψexchψm↽↽ψ0ψexchψneg↽↽ψcl℘ψdefΩ◁NCısystem↽m↼eψbeginψinitclipψend℘def◁CıNCψboxψclipψ↼twm↼th℘defΩ◁blψıboxψs℘ψdefψ◁bfψıboxψf℘ψdefψ◁Yψıψ0ψexchψd℘ψdefψ◁Xψıψ0ψd℘ψdefψΩ◁mpψı↼twm↼thψ◁yψexchψdefψ◁xψexchψdef℘ψdefΩ◁sideψı♭wψ▷00ψmulψwψ▷▷↽pmul♯ψ▷handwψmulψsdψwψ0ψlψcur24ψtpointψtψ1ψ68r℘ψdefΩ◁mrψımpψxj↼↽w2ψ1↽pψ59ψrc℘ψdefψ◁mψ2ψımrψs℘ψdefψ◁mψ0ψımrψf℘ψdefΩ◁mbψımpψxj↼↽w2ψaddψm↽w2ψneg↽m↽↽ψ0ψwψneg↽↽ψw↽m↽↽ψ0ψwψ↽ψcl℘ψdefΩ◁mtψımpψxj↼↽w2ψaddψm↽w2ψneg↽wψneg↽↽ψw↽m↽↽ψcl℘ψdefΩ◁m↼1↽ımbψf℘ψdefψ◁mψ5↽ımbψs℘ψdefψ◁mψ2↽ımtψf℘ψdefψ◁mψ6↽ımtψs℘ψdefΩ◁m↼3ψımpψxj↼↽w2ψsubψm↽w2ψw↽↽ψw↽neg↽m↽↽ψclψf℘ψdefΩ◁m27ψımpψxj↼↽w2ψaddψm↽w3ψneg↽w2ψneg↽↽ψw3↽w2ψneg↽↽ψw3↽↽w2ψ↽ψclψs℘ψdefΩ◁m↼8ψımpψxjw2ψsubψ↼↽w2ψsubψw3↽addψm↽w3ψm↽↽ψ0ψw3ψneg↽↽ψw3↽m↽↽ψ0ψw3ψ↽ψw3↽mjrimplyiagth4fteraceFdtFz↼↼1▷↼751ψ2810↼kψ334Figuψ40m2▷↽51▷4.M↽f↼neDsc0↽g↼tq↼400ψastan↽ψyψF↼⃗25↽g↼hz↼colinear↽f↼↼ai↼prtexheir↽g↼namn↽e↼♭20u↽fψyψFψkψ3xt1▷4h1↽↽pψ4ψ▷↽4hirecteLagralimitsah↼9ψenology↽h↼↽0ψ1087ψl↼yphparit↽m↽0wh66ψ387i↼t↽g0u↽fψ33t↼A↽230Allδδeψψ2ψeψdefψ◁ReEncodeψıre4ψceψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁basmfont6ψ51ψexchψdefψ◁basmfonteψbasmfont6ψ51ψfindfontψdefΩ◁newfontψbasmfonteψmaxlengthψeψdefψbasmfontTveψψ530◁Ut↼Tve♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEncodeΩ◁TimesItalicψ◁TimesItalicψaccvecψReEncodeΩ◁TimesBoldψ◁TimesBoldψaccvecψReEncodeΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEncodeΩ◁Helvtticaψ◁HelvtticaψaccvecψReEncodeΩ◁HelvtticaObliqueψ◁HelvtticaObliqueψaccvecψReEncodeΩ◁HelvtticaBoldψ◁HelvtticaBoldψaccvecψReEncodeΩ◁HelvtticaBoldObliqueψ◁HelvtticaBoldObliqueψψaccvecψReEncodeΩ◁Couri↽rψ◁Couriharminusψ66ψ◁barψ67◁uniysic↼tΩψ73◁eeclamψ70ψ◁numbsic↼gnψ71ψ◁great↽rψ72o◁quest↼inψ730◁intet↼TlΩ79ψ◁ce↽fnψ75↽◁semice↽fnψ76ψ◁lessψ00ψ◁bracksueL250ΩBlψmψ6ψ6↼dψ7ψ4Ωψdψ5ψ2ψ↽ψt↼Xψ3ψYψ2ψ5↼dψ4ψ7↼dψ3ψ7↼dψ2ψ5↼dψ3ψYψt↼Xψ5ψ2ψ↽ψ7ψ4ψ↽ψ6ψt↼dψ5ψ2Ωψ↽ψt↼Xψ3ψYψ2ψ5↼dψ3ψ6↼dψ4ψ7↼dψ2ψ5↼dψ1ψ3ψdψ2↼Xψ6ψ2ψ↽ψ6ψt↼dψ7ψ4ψ↽ψ5ψ2ψ↽ψtΩ↼Xψ3ψYψ2ψ5↼dψ4ψ7↼dψ3ψ7↼dψ2ψ5↼dψ3ψYψt↼Xψ5ψ2ψ↽ψ7ψ4ψ↽ψ6ψt↼dψ5ψ2ψ↽ψt↼Xψ3ΩψYψ2ψ5↼dψ3ψ6↼dψ4ψ7↼dψ2ψ5↼dψ3ψYψt↼Xψ6ψ2ψ↽ψ6ψt↼dψ7ψ4ψ↽ψ5ψ2ψ↽ψt↼Xψ3ψYψ2Ωψ5↼dψ4ψ7↼dψ3ψ6↼dψ2ψ6↼dψ3ψYψt↼Xψ5ψ2ψ↽ψ7ψ4ψ↽ψ6ψt↼dψ5ψ2ψ↽ψt↼Xψ3ψYψ2ψ5↼dΩψ3ψ6↼dψ6ψ6↼dψsΩψ◁xsψ0ψdefψΩ↼WψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψψyψF462Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽m↽tψ0ψ0ψmΩψ◁Helvtticaψfindfontψψψ37↽sfψ▷↽ψψψ0ψmψΩ↼WψΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁Helvtticaψfindfontψψψ250sfψ▷↽ψψ19ψmψΩ↼↽ΩψstswψΩψgrψ334th453ψm22↽4ψ3pΩBlψm↼ψFt↼ψFt↼dψsψ1ψlw3393pΩ06ψmψ9ψt↼dψ25↼13ψdψψ3ψ24↼dΩψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ400ψy76Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽m↽tψ0ψ0ψmΩψ◁Helvtticaψfindfontψψψ37↽sfψ▷↽ψψψ0ψmψΩ↼eψΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁Helvtticaψfindfontψψψ250sfψ▷↽ψψ19ψmψΩ↼↽ΩψstswψΩψgrψ33ψlw34ψ3334thm↼ψFt↼e1t↼dψsψ1ψlw33993393pmψ2ψ9ψdψψ4ψ25↼dψ25↼ψ3ψdψfΩψ◁xsψ0ψdefψΩ↼n↽Ωψ◁Symbolψψψψψ37↽stwnψΩ5eψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ400ψ302Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽m↽tψ0ψ0ψmΩψ◁Symbolψfindfontψψψ37↽sfψ▷↽ψψψ0ψmψΩ↼n↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁Symbolψfindfontψψψ37↽sfψΩ↼n↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁Helvtticaψfindfontψψψ250sfψ▷↽ψψ250rmψΩ↼δ↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼δ↽ΩψstswΩψ◁Helvtticaψfindfontψψψ250sfψ▷↽ψ192mψΩ5eψΩψetswψΩψFt↼Xψsψ1ψlw3621ψΩBlψm↼4ψ8ψdψ20ψ8ψdψ27ψ8ψdψfΩψ◁xsψ0ψdefψΩ↼m↽Ωψ◁Symbolψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ6▷↽pψ86ΩψtmψΩψetswψΩnψFt↼dψsψ1ψlw37ram619ψmψ9ψt↼dψ25↼14ψdψψ4ψ25↼dψf↽3ψlwΩ3679ψΩBlψm22↽♭4Ω4ψ3♯↽m↽sdψ792h453ψm↼ψFt↼e1t↼dψsψ1ψlw3♭♯↽m↽sdψ7ram513ψm↼2ψ8ψdψ54Ωψ25↼dψ25↼1yψdψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ712oyψFΩψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽meψΩψetswψΩlψF4ψψFt↼dψsψ1ψlw38Blaψ06ψmψ9ψt↼dψ25↼13ψdψψ3ψ24↼dψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ930ψy76Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽meψΩψetswψΩψF4ψψFt↼dψsψ1ψlw38523393pmψ3ψ9ψdψψ3ψ25↼dψ25Ωψψ3ψdψfΩψ◁xsψ0ψdefψΩ↼n↽Ωψ◁Symbolψψψψψ37↽stwnψΩ5m↽Ωψ◁Symbolψψψψψ250stwnψΩψgsaveψψ930ψ302ΩψtnltF0ψ1601↼kψ334Figuψ4029▷↽51▷5.▷8ψ432Standard029Ωb↼Mns↽h↼ethe↼eracg↽↽0ψ1087ψ bfparitψFt↼Xψsψ1ψlw3165↽ΩBlψm↼4ψ8ψdψ20ψ8ψdψ27ψ8ψdψfΩψ◁xsψ0ψdefψΩ↼t↽Ωψ◁Symbolψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ870ψ586ΩψttψΩψetswψΩndψsψ1ψlw32umtψΩψetswψΩnψFt↼dψsψ1ψlw37ram619ψmψ9ψt↼dψ25↼14ψdψψ4ψ25↼dψf↽3ψlwΩ3679ψΩBlψm22↽♭4Ω4ψ3♯↽m↽sdψ792h453ψm↼ψFt↼e1t↼dψsψ1ψlw3♭♯↽m↽sdψ7ram513ψm↼2ψ8ψdψ54Ωψ25↼dψ25↼1yψdψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩ5ψΩψ◁Helvtticaψψψψψ250stwnψΩψgsaveψψ712oyψFΩψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽meψΩψetswψΩlψF4ψψFt↼dψsψ1ψlw38Blaψ06ψmψ9ψt↼dψ25↼13ψdψψ3ψ24↼dψfΩψ◁xsψ0ψdefψΩ↼eψΩψ◁Helvtticaψψψψψ37↽stwnψΩψgsaveψψ930ψy76Ωψt↽ψψ0ψrψ↽xsψ2ψ↽ivψneg↽mψF4ψψFt↼dψsψ1ψlw38523393pmψ3ψ9ψdψψ3ψ25↼dψ25Ωψψ3ψdψfΩψ◁xsψ0ψdefψΩ↼n↽Ωψ◁Symbolψψψψψ37↽stwnψΩ5t↽Ωψ◁Symbolψψψψψ250stwnψΩψgsaveψψ930ψ302ΩψtnltF2ψbopψe4Ω4ψ601↼kψ334Figuψ40b3ari1▷6.M↽f↼nψ↽u↼6ψ34↽11ψyψhareb3ariesc0 eh IΩ bfparit unhtcouareget↼gimansupaiat↽e↼s↽h↼9ψeeΩtners↽imansideredgutrilinear↽ψ47↼fermiz↼con↽mUcψyψF↼⃗34↽11Ωyψ↽zfhare0ψeo00ψyiesc0eLagrarocenelec↼ro↼mb↼3Ωy↼tnoiz↼cosuph↼tΩ↼osed↼f↼rocen↽35ψbig↼aαecte↽↽kψwceheasexptersfiesc0↽g↼eh↽rocenmψ↽Ωg↽8ψ4h1iz↼022123ψyimansideredgd↼unaαecte↽▷↽64432↽1gir↽40Ωb↼ψ4808ceniz↼comns↽h↼i8Ωb↼H↼sg↼astang↼resh↼thect↽g↽rocenners↽iSMbhΩnscen108oeh↽f↼f0↼L2430↼↽ale↽b3arifo3ψb↼thei↼to11lo↽m0↽g↼.↼1242Ω23639↼ψ↼u0R↽1317↼2322s↼1↽61exp↽8316ψΩ388↼eF↼⃗34↽1457Ω23639↼ψ↼z0/024ψ4ψ↼u0R↽1636↼2322s↼1↽61S↽21M↽1635sΩ388ΩeF↼⃗34↽1783523639↼ψ↼q58ψ32022↽Ω8j23ψ↼z↼1ψg↼⇁sgψ↼n↽r↽2124Ω2378↼e0221131↽2233523639↼ψ↼q5j02262↼2322s↼1↽212066ψV35Ω↼1↽u0R↽75sΩy99↼e0261S↽21M↽74ψ25ions▷↼⃗34↽233ψψV359↼ψ↼z0iz↼b3Higcalc↼inbl46coincludi↼to11tersfiradi480yψb↼M↼thcorr↽g↼nexs↽co♭28♯.↽Ω194m2807ψyi8ψ30↼↽3ψ↼n↽L327ψyψ↽q↼ω3↽ψyψFl↽r↼↼e↽512ψyΩ↽z86ψ488554ψψ↼n↽pΩF7↽7ψyψ↽z86↼↽3ψ↼n↽↼e150eψFz86↽6↽↽27Ωiv/896ψ4ψ7409↼ψ↼u0G↽1042f2704↼e02212↽1042f2765s↼1↽61F01171Ω20409↼ψ↼u0m811ψ6f2704↼e02215811ψ6f2765s↼1↽61L↽3ψ96ψ4ψ784Ω204s9ψ12979↼2876sa1↽z0192↽3ψ↼n↽↼e31811ψ5↼8347↼e02213↼1248Ωe8079↼ψ↼u0f↽11ψyψ↽zf↼↽m361ψ20409↼ψ↼u0m8144652704↼e02212↽1446Ω27650↼1↽61lwψF135ψ4ψ784F138s9ψ12135ψ4ψ876sa1↽u0m81440Ωe841↼e02212↽1440s2903s↼1↽61L↽1502↽28079↼ψ↼z86↽6↼1ψ22Ωiv⇁↼1757ψ20409↼↼323ψ1757ψ2084ψ49s9ψ121757ψ2876sa1581840Ωe0409↼ψ↼u0m8190ψ4ψ704↼e02212↽190ψ4ψ765s↼1↽61L↽3ψ1825Ωψ784F166ψ4ψ12182ψ4ψ876sa1↽u0m81910ψ2831↼e02212↽1910ψ2903Ωe0261W↽20▷↽p28079↼ψ↼q58ψ369hψ↼z↼202ψ02↽20409↼ψ↼u0m82ψ87Ωψ704↼e02212↽2ψ87ψ27650↼1↽61lwψF2182ψ2084ψVF2182ψ2876Ωkψ3ψFmψ2267ψ2831↼e02212↽2267ψ2903s↼1↽61W↽2358m28079↼Ω↼z86↽6↼1ψev⇁↼2612↽20409↼ψ↼u0α↽qψ↽z86↼↽3ψ↼n↽m02798Ωe755↼e0261L↽2850↽20409↼ψ↼z86↽↽p22612↽20835277s9ψ122697Ωψ876sa12↽3ψ↼n↽↼e3182898↽28079↼ψ↼z86↼02946ψ20409↼↼25ψpΩ2946ψ2083598s9ψ1229719ψ876sa14↽3076e↽8079↼ψ↼q58ψ369iΩ↼n↽↼e3183235ψ27650↼1↽21203204s28079↼ψ↼z86↽6↽↽0ψ3085s↼↼astanb3↼nψ↽u↼f↽11ψyψ↽zf↼↽3ψ↼n↽y5t1↽z86↽↽27ψ42/↼th1222▷↽ψFq↼8ψ30↽hΩ↼z↼8↽3ψ↼n↽y5iψ↼z↼⇁gd↼8↽3ψ↼n↽y51e31↼3049↼e02213↼1091ψ3085Ω↼ψ↼q58ψ369hψ↼n↽y5124303049↼e02214↽l304↼3085s↼ψ↼q58ψ369fΩ↽z012↽3ψ↼n↽y5155303049↼e02212↽1608↼3085s↼ψ↼z↼ln017↽ΩΩ↼n↽y535ψyψ↽zf▷W244ψ42e▷↼400ψ↽gΩ↼ndUcψyψFR22225ψ3049↼eΩ261S↽21M↽2224↼3110↼↼▷↼⃗34↽2408↼3085s↼ψ↼z↼/024ψ421ψpψ↼n↽.23Ω↼z↼ψ282▷↽1Bla3326↼y2F244ψ42g↼co27ψyψ↽u1B55ψ4↽r↽5▷↽p3290Ω↼1↽61exp↽635s3326↼e02z0↼↽3ψ↼n↽↼e34↽83ψyψ↽q↼ω327ψyψ↽u1e↼e↽512Ωyψ↽z86ψ488554ψψ↼n↽pΩF7↽8ψyψ↽z86↽↽27ψ42/↼h0↼1723ψ↼n↽.23Ω↼z↼81↽11ψyψ↽q↼8ψ36↽g1↽z0023ψ↼n↽.23ψ↼z↼ψ76↽6045↽27ψ42eracgΩ↽u1B55ψ4↽r↽2195ψ3290↼↼1↽61exp↽2307ψ3326↼e02z0↼↽3ψ↼n↽↼e34↽83Ωyψ↽q↼ω328ψyψ↽u1pΩF6↼e↽512ψyψ↽z86ψ488554ψψ↼n↽pΩF7↽6Ωyψ↽z86↽↽24ψ42/↽f↼↼1723ψ↼n↽.23ψ↼z↼32↽11ψyψ↽q↼8ψ36↽g1↽z0023Ω↼n↽.23ψ↼z↼096↽6045↽0ψ34465yψ♭25♯↽306ψ4wse↽Ωi↼hder0yψb↼M↼rΩ↼n↽R↽723ψ3410↼↼1↽61exp↽722▷34719↼d6e34↽466ψ34469↼ψ↼z0/031Ωiv1ψpψ↼n↽.23ψ↼z↼0277222▷↽ψFq↼8ψ36↽iψ↼z↼023ψ↼n↽.23ψ↼z↼ψ358wb3Higgnd9itigghefoψ40uψyψFR22351ψ3410↼↼1↽61exp↽2350↽3471Ω↼▷↼⃗34↽246333446↼e02u↼/R225ψyψ3410↼↼1↽61S↽21M↽258yψ3471Ω↼▷↼⃗34↽2743034469↼ψ↼z0/0c↼023ψ↼n↽.23ψ↼z↼9995222▷↽ψFq↼8ψ36↽iΩ↼z↼023ψ↼n↽.23ψ↼z↼ψ356ow0ψ3567s↼↼whiΩ↼tial↼400ψf↼freeurncg↽4hensit↽esagΩ↼iat↽e↼o↽793p3780s↼1↽q↼j23ψ↼n↽pΩF588ψFu3795↼e02211318988Ω3780s↼1↽q↼j28016u3739↼e02212↽1082ψ3780s↼1↽z0/024ψ428↼23Ω↼q58ψ369p02z0023ψ↼n↽.23ψ↼z↼16222▷↽ψFq↼8ψ36↽gψ↼z↼1ψ3ψ↼n↽.23Ω↼z↼85↽Ugψ↼q↼8ψ320h1↽z010↽2028u3739↼e02r58ψ369p02213↽2144Ω3780s↼1↽q↼8ψ320f1↽z0↼↽Ω391ψ3713ψe02u↼mψ2879ψ37285e0221⃗↽48Ω41↽61e825i9ψ3739↼e02k↼R2382291ψ3757ψ37289ψ122291ψ3848Ωa1↽z0136932▷↽5GeV↽2673s3780s↼86↽↽2711u3739↼e02212↽0ψ4019Ω↼1↽z0orbutelse↽913ψ91399↼ψ↼q↼j23ψ↼n↽pΩF58998s9154ψe0221131↽↽108Ω91399↼ψ↼q↼j227ψyψ↽u1<0g1↽z0023ψ↼n↽.23ψ↼z↼ψ6022▷↽ψFq↼8ψ3201671Ω4072s↼1↽u↼mψ1759s9087↼e0221⃗↽44ψ41↽61e81789s90980↼1↽k↼R23Ω157289816uVψ157289208sa1↽z0136931▷↽5GeV↽1986j91399↼iatlcon↽m↼h120pΩ↼n↽pΩ33↽k1↽z0lees↽h↼l↽qψ↼n↽.20ψ43439↼ψ↼z0ackψ32ψnψ↽u↼6ψ34↽252Ω4307↼o0221⇁↽312oy3439↼ψ↼n↽↼e34↽865s4307↼o02r58ψ369456Ω43439↼ψ↼z0F244ψ42orlo↽m0rdBaΩ↼tiklo↽m0rdwb2▷↽5gsymmetryh↼de↼edbasis↽ΩyψFZ↽88ψyψ↽zff↽f↼slewb2▷↽5manif↼olsoh↼↽35ψbif↼use↽h↼dheψ4611lstan0Ω44649↼0aif↼wse↽Ωakψb↼Mo↽j↼resultψev♭27♯.↽903s4700ψ↼ψ↼q↼j23Ω↼n↽pΩF58988s4715↼e022113181097↼4700ψ↼ψ↼q↼j2112ψ44659Ω↼↽121201592↽4700ψ↼ψ↼z0/024ψ428↼23ψ↼q58ψ369p02z04623ψ↼n↽.222Ω↽ψFq↼8ψ36↽gψ↼z↼28ψpψ↼n↽.23ψ↼z↼6↽10↽191844659ψe02r58ψ369pΩ2213↽2034ψ4700ψ↼ψ↼q↼8ψ320h1↽z0↼↽Ω2u↽f4633ψe02u↼mψ2378Ω46485e0221⃗↽43ψyψ↽61↼e↽52409ψ4656fy1↽k↼e8ψF2181ψ4677ΩVF2181ψ4768sa1↽z0136932▷↽5GeV↽2563s4700ψ↼86↽↽2601↼4659Ω↼↽121200ψ49399↼ψ↼z0ackψ3800ψf↼direct↽g↽uph↼t↼er411ψbmitsaf↼8ψ41Ω↼n↽pΩF581323ψ4954↼e0221122↽1470ψ49399↼ψ↼z0eracgψyψF↼⃗25↽172FΩ4954↼e0221131↽↽u68s49399↼ψ↼z0ef↽f↼troughd↽ihtatcenners↽isame↽f↼lees↽Ωh↼l↼jrwhiΩ↼tialf1iz↼0250ions▷7ψyψ24ψ42n↽m↼h1case6coforie↼ollnht↽18↼↼treemb↼↽0ψ1087ψ↽g↼bfparit↽m↽0wh6rilinears,s↽isome↽f↼↽18ΩFz↼rmihtary↼IΩ↽iary↽Ω↼tialg↼moψ40025180s↼imansupaiaH↼sg↼↼e▷g▷M↽fψbd1g↼co30Ωb↼neuupi↼oless↽i↼doubSSeeψ↼u0βopψ4ψψ↼ziesc0↽g↼e31Ωψψ↼n↽pΩF52223065143ψe02r502223065204↼e0221111ψ237325180Ω↼1↽u0<2cψFz↼5ψpψ↼n↽.23ψ↼z↼2017↽Ω1↽q↼8ψ320g1↽z010↽2810Ω5143ψe02r58ψ369p02214↽293t↼5180s↼1↽z0atc30ariform↽f10pΩ↼n↽pΩ33↽k1↽z0lees↽h↼l↽0ψ5rametefori5ψ4ψ▷⃗↽67ψyψ↽u1co38Ωyψ↽z8/eg01369g5GeV↽,↼cosome↽gugyhm↼t9h↼of↽fer7ψyψe↼mansupaiaH↼sg↼atceΩ↼ollnht↼e▷g▷M62ψnψ↽u↼6ψF582869652649↼ψ↼r5008286965325Ω↼1↽s8123↽2978s5rametψ↼z↼6↽▷ug↽F244ψ42or↽34ψ42gecett↽e↼e0ΩaψFz↼Θgevigwsedb8ψ4d↼ollnhtkf↼dsnht↽18e6rilinears6cosee↽co♭26♯↽↼↼t♭29↽o↼♯♭31↽o↼♯▷↽ψ23Ω23ψ21723pΩBlackψ1823ψ5669ψa↼22↽pψBlackψe3ψΩ9Ωe3ψΩ8ψ23ψ23Ω23ψ22ψbopψeu↽fψ64ψa1↽x↼1▷4▷20136ψ42Direct↽31Ωivexp↽t↼erimettle↼al4gimansupaiatl↼tsag↼9ψenoSUSYeg↼astang↼↽0ψ1087ψlg↼bΩ600ψ514s↼↼parit↽m↼un47ψ42nbtaiaer4en↽3lg↼bgeDELPHIs↽u↽Ω698s↼1↽z0Exh↼t↼erimett↽e↼al4josearΩ↼tiaesnht↽18coSUSYei↼astang↼↽0ψ1087ψΩ↽g↼bfparit↽m↼un↼h↽c↼cannot↽gi↼↽35ψbeψenoh↼t↼erformedgut5ts↽u↽Ω899ψ↼↼prb↽ett↽e↼e554ψimallidercenexh↼t↼erimett↽e↼s▷↽108Ω32↽1ghe↽54▷↽5aψ4068basi↼w↽d↽iht↽h↼obtain↽11lo↽m0↽g↼sbh↽f↼expwhiΩ↼tialgΩspin↼thnon01u↽f9399↼imansery↽g↼4325↽m↼un36ψ42e↽g↼basis↽g↽0ψ1087ψ↽g↼bfΩmanihψmanifesΩ↼giitself.↽50arieiyhm↼u36ψ426ncg↽4ψy↼fef↼ns↽h↼in↽m↼unhΩ2e↽g↼bsuh↼t↼ert1u↽f1060↼↽symmetriΩ↼29▷↽5p0ψb↼MSSsaf↼8↼usebψ↽g↼b↼Ω↽tin↽h↼fiesc0↽g↼s▷↼L4▷↽5ackψ24ψ428ψ14rst↼tncase6cowill4gi↽35ψbif↼dees↽Ωh↼loh↼t↼edti↼6nceiΩ↼tiaaptMo↽co2↼geu↽f1180s↼iInrb3ari4ψifmg↼e↽g↼nexb↼Ω↽wse↽Ωifowill4h↼↽ris↽gΩ5y↼fef↼b↽ett↽e↼ei↼resultsifowithg↼b↽0ψ1087ψ↽g↼bfΩparit↽m↼ubh↽f↼eg↽4ψy↼Inesc0↽g↼s▷↼335↼13ameteN↼unhtcousery↽g↼Ω325↽m↼un34ψ42e↽g↼basis↽g↽0ψ1087ψ↽g↼bg↼9h↼t↼enseg↽4ψy↼Inf↽f↼sssibil87ψ↽Ωg↼bh6↽s↼citt↽eumerousbh↽↽gwifiesc0↽g↼sgeu↽f142Fs↼iesh↼t↼endi↼to2cΩivoncg↽4ψy↼fecolinear↽e↼assumed↼f↼rocen↽35ψbicon↽m↼thsourceethe↽g↼bn↽m↼Ωb↼↽0ψ1087ψ↽g↼bfparit↽m8ψ▷↽4ψ432F244ψ42g↼co1u↽f15410↼↽ale↽24Higlo↼tof↼li36ψi↽↽18ΩFz↼rsref↽f↼sssibSSeh↽sp0ψb↼MSSsagef↼ns↽h↼in↽m↼unfΩ↼eracg↽↽0ψ1087ψ↽g↼bfnoncouseryear↽iiesc0↽g↼sgeu↽f1661Ωybasis37ψ42LEP↼tnexh↼t↼erimett↽e↼s↽j↼↽c↼cannot↽gnoh↼t↼erformedge↼o↼IΩ↽searΩ↼tiaψi↽↽nceiw↽36ψh↼↽18ΩFz↼rm▷e554ψiW244ψ42e▷↼7Ωivwill4gifns↽hcusaf↼8ψ4eu↽f1782↼0↽asisk↽sp0ψb↼MSSsai↼iat↽ennotolnnot↽d↼Ωb↼inedbasiz↼cobtainrk.↽59ariform41▷↽5sneuupi↼osbuteracg↽↽35ψythgeΩ↼gaugi↼osbht↼Ω↼tiaargi↼osbeu↽f1900ψyieracg↽neuupali↼os↽ψjieracd↽f↼eg↼treemb↼same↽gnscen108o.↽59ariform40arin8ψ411cousery↽g↼Ω325↽m↼un41▷↽5e↽g↼bn↽m↼g↽↽0ψ1087ψ↽g↼b1u↽f2023ψyiviaof↼logy↽h↽u↼6ψF58f02z1rilinear▷M62ψn↼At↽e↼↽83ψytiggsgψ↼n↽p↽8ψyΩ↽z86ψ48857ψyψ↽u1p↽88ψyψ↽zfeterh02u↼gy1768s1986je02r58ψ36↽1827Ω2023ψyψ↽u1p↽g02z1rilliderseg↽4ψiz↼coscen108oef↼astang↼logy↽h↽u↼6ψF58g02z1rilinearb1u↽f2143ψeiifmg↼moψ40ut↼i8Ωb6cultψ11tog↼↽searΩ↼tΩiaψi↽etere↽upbh6↽s↼cit8h↼obthi4ed↽igψ↼n↽pΩF5222ψ6f2107Ωe02r5022348521439↼ψ↼z0analyset9h↼of↽ferpubSishedti↼♭32♯▷↽61Ω32F244ψ42or↽1u↽f22630↼↽alis↽34ψ42geas↼unhtwse↽Ωi↼hwill4feconcett↽Ω↽4hete↽h↼9ψe↼bn↽m↼g↽LEP↼h↼resultsigggn↼squmoψ40utsh↼theci8Ωb↼↼w↽d↽iiΩ2nbtaiaer41u↽f2384↼e↼astanb4ψytiggsfeDELPHIsInest↽g↼or▷↽46Ω32↽1gn34ψ42eyhm↼u↼bn↽↼eeethLEP↼h↼exh↼t↼erimett↽e↼s↽ioh↼t↼erformedgdΩspin↼thsame↽1u↽f2504↼eosearΩ↼tiaesnitd♭33↽o↼♯♭35♯6↽↽ddeterhtnbtaiaer4Ωg↼equiv↽g↼4325l4ψy↼di↽34ψ42gesults▷↼335↼2625↼e1ackψ47ΩivsearΩ↼tiaψfeforinohaio↽cof↼ns↽h↼in↽m↼unf5e↽gg5sneuupi↼os651Higc↼tiaargi↼osb46ψiggn↼squneuupali↼osh↼dhc↼cannot↽g↽u↽Ω2745↼e1↽35ψbeψe37ψ42h↼t↼erformedgut5tsfeDELPHIsheforino↽35ψythg↼Ω↽direct↽g↽↽0ψ1087ψ↽g↼bfparit↽m↽0wh6esc0↽g↼sghggn↼squf↼direct↽↽u↽Ω2865s↼ncascad↽fd↼esc0↽g↼sghg♭36↽o↼♯▷↽LagraOed↽ib3arionm↼g↽↽0ψ1087ψ↽g↼bΩg↼parit↽m↽0wgψ↼n↽LL↽2447ψ283metψ↼z↼6ψ48824▷↽p2865s↼1↽u↼E↽40Ωbψ↼z↼tMomwb3ariwhiΩ↼tiali1rilinSsaf↼s↽m↼harsbeu↽f2986Ωy1togg↼↽m↼harsric6Ωb↼Iconsideredgh6↽s↼ci↽35ψbif↼domi↼ing↽hΩ↼↽t5tsg↼a↼hΩnzime▷↽50ariThose6306ψ4searΩ↼tiaesnit↽c↼cannot↽gno7ψyψeefounr41u↽Ω3Ω165yψc↼gnal422↽Ω8evidence↽27ψ42igghefoψ40c2iggycg↽alψb↼theb↼Its↼↽h↼consupaiath↼MSSMbutψ10ametm↼u↼bv↽g↼4325luesn23ψiggn↼squnbtaia41u↽Ω3226↼y2wash434ψ42ψbmitsaf↼8ψ411tingg5suh↼t↼ersymetriΩ↼i5p0ψb↼MSSs▷↼335Ω3347↼y2F244ψ42or↽31ariformhuneuupali↼o411th↼obtain↽11↼i8Ωb3gheng↽hΩ↼↽ΩosearΩ↼tiaesnhtwse↽Ωr↽gnoh↼t↼erformedgf↼assum0↽0wh6↽h↼obtain↽fΩ1↼i8Ωb3gheng↽hΩ↼eu↽fψ4679↼ψ↼n↽↼eF52↽fψb02z1rilinear.e65Ωψψ↼n↽pΩF52795↼3482↼e02211220947fψ4679↼ψ↼zfeter↽fψb02n↽pΩF581ψ04Ω3482↼e0221133↽1314sψ4679↼ψ↼zf▷↽75sb1ackψ44▷↽5wash4fhlimitmhtnbtaiaer4fΩ↼esiggg4gifunc↽m↼un↼he↽gg5tingg5MSSMbeu↽fψ588↼eFψ10ametm↼u3↼Ω32uingpψ↼u0βo47ψyψ↽z8is↽306ψ4shb↼theneh↽f↼fre↽gΩ↼guψ40g01▷7▷↽L9Ω32↽1gn306ψ4ψb↼thebb↼Mo↽colimitmfenbtaiaer4teforinoformhuneuupali↼o41u↽Ω3708sy2wash429▷↽5ifmg↼37inoGeV◁gpψ↼u0c↽928u3672s↼1↽2120967Ω3708syψ↼zf▷↽4ψ432F244ψ42ori24ψ42n↽m↼h1c↼tiaargi↼oo11tersfiresultψic6Ωb↼Ω↼↽msssInesh↼t↼endett↽e↼ei↼8ψ4d↼uingpψ↼u0βo34ψyψ↽zfeter2cΩivalψb↼thesbeu↽f38285eIts↼34ψ42geaΩ↼tialg↼alw↽36ψS↽tersfikiaematic↼iΩtlimit▷bL9ari↽1gn306ψ4ψb↼thebb↼Mo↽cowash4fhlimitmgoforie↼ners↽im↼tΩiaargi↼oo11forinoing↽h↼weu↽f3949↼ebv↽g↼4325lueib3ario↽g↼bningpΩ↼u0βo38ψyψ↽z8is↽33ari99inoGeV◁gpψ↼u0c↽1298f39ψ3j↼Ω↼21201337f3949↼eψ↼zf▷↽335↼4069ψ↼iInr11tingg5sneuupi↼o↽cofa↽h↼fif↼ns↽Ωh↼in↽m↼ung4searΩ↼tiaesnitforidbasis↽↽direct↽h1esc0↽g↼200caseu↼bn↽↼eeeΩh02n↽pΩF58e02z1rilt1u↽f41899↼↼inearsn23ψigwse↽Ωr↽gInstudi↽d.↽40Ωbψ↼n↽pΩF581107ψ4204↼e022112201216ψ41899↼ψ↼z0↽25ψb02n↽pΩF581325Ω4204↼e0221133↽1456ψ41899↼ψ↼z0eracd02n↽pΩF581692h4204Ω↼↽121233↽1802891899↼ψ↼z0▷m40ariF244ψ42ori21ariformiψf↼direct↽g↽esc0↽Ωg↼sghg3Ω↽feecolinear↽e↼assumed↼1u↽f4310↼↼▷togi↼↽35ψbmhun8ψ411ze↼nsgΩ↼of↽fgψyψF↼⃗25↽1022oy325↼e022112201558f4310↼↼ψ↼z0eracgΩ↼n↽pΩF581398s9325↼e0221133↽1508f4310↼↼ψ↼z0▷n41▷↽5Inr26Ωψyz↼ifmg↼case6con↽m↼tnexcludedti↼wash4fhesh↼t↼endsag↼9ψeno4ψy↼Iniash4Ωeu↽f4430se1↼i8Ωb3ghenceib3ari↽35ψb↽h↼obtaieenr11tinge5sneuupi↼o↽cogn↼sq↼treemb↼light↽e↼esΩ↼gineuupali↼o4f0↼see↽id↽gΩ↼g▷1▷86↽▷u42Ω32↽1gn326ψ4ψb↼thebb↼Mo↽eu↽f45510↼↽limitmjoforie↼ners↽isneuupi↼o↽Iniash4Ωg↼i43ftreemb↼light↽e↼esΩ↼gineuupali↼o4giifmg↼z↼ethLSPinoinacg↽4ψy↼↽Ωosneuupi↼o↽↽u↽f4671ψyiesc0↽g↼ef↼ollo↽m0↽g↼sbg↽rocenamhuneuupi↼o4gΩteracg↽asquneuupali↼o4h1iz↼g↼83inoGeV◁gpψ↼u0c↽2612↽4635Ω↼1↽s82↽2651f4671ψyψ↼zf▷↽335↼4791sy↼All4h↼z↼0ψyh↼resultsigggre↼↼↼trimψ10abSSeg↼astang↼n↽m↼g↽↽0ψ1087ψ↽g↼b11couseryear↽e↼searΩ↼tiaes▷wψΩ5669ψaes.↽pΩBlack↼2923ψ5669ψa↼22↽pψBlackψ30ψ30Ω30ψ29ψ23ψ23Ω23ψ22ψbopψBlackψBlackψBlackψ3540ψ↼↼39ψv∂beginsp475↼tΩth∂llxψth∂llyψ567s∂urxψ34th∂ury234t1e∂rwiψ∂setsp475↼tΩϱϱBeginDocu↼tht.ψ◁afs◁in2p3▷fr◁grass◁↼elphi◁lohezr◁chi0lim99▷epsΩϱωPSAdobe2▷0ψEPSF2▷0ΩϱϱBy↼ari↼tBox.ψ0ψ0ψ567s34tΩϱϱTitlckψ◁afs◁cern▷ch◁user◁e◁emerle◁DELPHI◁7▷scan◁chi0lim99▷ΩϱϱCreator.ψHIGZψVsic↼inψ1▷26◁04ΩϱϱCreat↼inD↽m↼kψeo00◁06◁19↽ψψ14▷16ΩϱϱEndCom↼thtsΩϱϱBeginPre↽f↼Ωum↽↽m↼eψbeginΩ◁sψısupoke℘ψdefψ◁lψı↽f↼tto℘ψdefψ◁mψımovtto℘ψdefψ◁tψıthensit↽e℘ψdefΩ◁swψısupi↼twidth℘ψdefψ◁rψırott↽e℘ψdefψ◁rlψıroll℘ψψdefψ◁Rψırepeat℘ψdefΩ◁dψır↽f↼tto℘ψdefψ◁rmψırmovtto℘ψdefψ◁grψıgdesuora℘ψdefψ◁fψıeofill℘ψdefΩ◁cψıssupgbce↽fr℘ψdefψ◁lwψıssu↽f↼twidth℘ψdefψ◁sdψıssudash℘ψdefΩ◁clψıcloa↽m↼th℘ψdefψ◁sfψım↼w↽mfontψssufont℘ψdefψ◁blackψı0ψssut↼Ty℘ψdefΩ◁boxψımψdupψ0ψexchψdψexchψm↽↽ψ0ψexchψneg↽↽ψcl℘ψdefΩ◁NCısystem↽m↼eψbeginψinitclipψend℘def◁CıNCψboxψclipψ↼twm↼th℘defΩ◁blψıboxψs℘ψdefψ◁bfψıboxψf℘ψdefψ◁Yψıψ0ψexchψd℘ψdefψ◁Xψıψ0ψd℘ψdefψΩ◁mpψı↼twm↼thψ◁yψexchψdefψ◁xψexchψdef℘ψdefΩ◁sideψı♭wψ▷00ψmulψwψ▷▷↽pmul♯ψ▷handwψmulψsdψwψ0ψlψcur24ψtpointψtψ1ψ68r℘ψdefΩ◁mrψımpψxj↼↽w2ψ1↽pψ59ψrc℘ψdefψ◁mψ2ψımrψs℘ψdefψ◁mψ0ψımrψf℘ψdefΩ◁mbψımpψxj↼↽w2ψaddψm↽w2ψneg↽m↽↽ψ0ψwψneg↽↽ψw↽m↽↽ψ0ψwψ↽ψcl℘ψdefΩ◁mtψımpψxj↼↽w2ψaddψm↽w2ψneg↽wψneg↽↽ψw↽m↽↽ψcl℘ψdefΩ◁m↼1↽ımbψf℘ψdefψ◁mψ5↽ımbψs℘ψdefψ◁mψ2↽ımtψf℘ψdefψ◁mψ6ımtψs℘ψdefΩ◁m↼3ψımpψxj↼↽w2ψsubψm↽w2ψw↽↽ψw↽neg↽m↽↽ψclψf℘ψdefΩ◁m27ψımpψxj↼↽w2ψaddψm↽w3ψneg↽w2ψneg↽↽ψw3↽w2ψneg↽↽ψw3↽w2ψ↽ψclψs℘ψdefΩ◁m↼8ψımpψxjw2ψsubψ↼↽w2ψsubψw3↽addψm↽w3ψm↽↽ψ0ψw3ψneg↽↽ψw3↽m↽↽ψ0ψw3ψ↽ψw3↽m↽↽Ωψ0ψw3ψ↽ψw3↽neg↽m↽↽ψ0ψw3ψ↽ψw3↽neg↽m↽↽Ωψ0ψw3ψneg↽↽ψw3↽neg↽m↽↽ψclψsψ℘ψdefΩ◁m↼9ψımpψgsaveψxjw2ψsubψ↼↽w2ψaddψw3↽subψm↽cur24ψtpointψtΩ89ψıside℘ψrepeatψclψfillψgr℘ψdefΩ◁m30ψımpψgsaveψxjw2ψsubψ↼↽w2ψaddψw3↽subψm↽cur24ψtpointψtΩ85ψıside℘ψrepeatψsψgr℘ψdefΩ◁m31ψımpψxj↼↽w2ψsubψm↽0ψwψ↽ψxjw2ψsubψ↼↽mψw↽m↽↽Ωψxjw2ψsubψ↼↽w2ψaddψmψw↽wψneg↽↽ψxjw2ψsubψ↼↽w2Ωψsubψm↽wψwψ↽ψs℘ψdefΩ◁m↼ψımpψxj↼↽w2ψsubψm↽0ψwψ↽ψxjw2ψsubψ↼↽mψw↽m↽↽ψs℘ψdefΩ◁m5ψımpψxjw2ψsubψ↼↽w2ψsubψm↽wψwψ↽ψxjw2ψsubψ↼↽w2ψaddψmψw↽wψneg↽↽ψs℘ψdefΩ◁re4ψc↽m↼eψψ2ψ↽m↼eψdefψ◁ReEncodeψıre4ψc↽m↼eψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁basmfont6ψ51ψexchψdefψ◁basmfont↽m↼eψbasmfont6ψ51ψfindfontψdefΩ◁newfontψbasmfont↽m↼eψmaxlengthψ↽m↼eψdefψbasmfont↽m↼eψıexchψdupψ◁FIDψneΩıdupψ◁Encodi↼tψeqψıexchψdupψlengthψar↼Tyψcopyψnewfontψ3ψ1ψrollψput℘ψıexchΩnewfontψ3ψ1ψrollψput℘ψifelse℘ψıp3ψ2p3ψ℘ψifelseψ℘ψforallψnewfontΩ◁Font496ψψnfnamψputψncoςnaψaload2p3ψψncoςnaψlengthψ2ψidivψı↼twfontΩ◁Encodi↼tψgetψ3ψ1ψrollψput℘ψrepeatψnfnamψnewfontψdeff↼tfontψp3ψψendψ℘ψdefΩ◁accvecψ♭806ψψ◁at↼Tveψo↼e↽◁At↼Tveψo90ψ◁acircu↼flex2592↽◁Acircu↼flexΩ20e↽◁adi↽r0iye↽i↼↽◁Adi↽r0iye↽i9ψ◁ccbdillaψ223ψ◁Ccbdillaψ22e↽◁eacuteΩye2ψ◁Eacute0ψ↼↼↽◁et↼Tveψψ74ψ◁Et↼Tveψψ75↽◁ecircu↼flex27ψ50◁Ecircu↼flexΩ217↽◁edi↽r0iye↽18↼◁Edi↽r0iye↽19ψ◁icircu↼flex27ψ0ψ◁Icircu↼flexΩ2↼1↽◁idi↽r0iye↽ψ2↽◁Idi↽r0iye↽ψ↼↽◁ntildeψ22Bψ◁Ntildeψ2250◁ocircu↼flexΩ2↼8↼◁Ocircu↼flex27ψ9ψ◁odi↽r0iye↽30ψ◁Odi↽r0iye↽31↽◁ucircu↼flex27350◁Ucircu↼flexΩ237↽◁udi↽r0iye↽38↼◁Udi↽r0iye↽39ψ◁api↼tψΩyψF◁Api↼tψΩy↼↽◁ydi↽r0iy3509ψ◁Ydi↽r0iye↽4ψψ◁aacute0ψ47↽◁Aacute0ψF2o◁ut↼Tveψψ530◁Ut↼Tve♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEncodeΩ◁TimesItalicψ◁TimesItalicψaccvecψReEncodeΩ◁TimesBoldψ◁TimesBoldψaccvecψReEncodeΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEncodeΩ◁Helvtticaψ◁HelvtticaψaccvecψReEncodeΩ◁HelvtticaObliqueψ◁HelvtticaObliqueψaccvecψReEncodeΩ◁HelvtticaBoldψ◁HelvtticaBoldψaccvecψReEncodeΩ◁HelvtticaBoldObliqueψ◁HelvtticaBoldObliqueψψaccvecψReEncodeΩ◁Couri↽rψ◁Couri↽rψaccvecψReEncodeΩ◁Couri↽rObliqueψ◁Couri↽rObliqueψaccvecψReEncodeΩ◁Couri↽rBoldψ◁Couri↽rBoldψaccvecψReEncodeΩ◁Couri↽rBoldObliqueψ◁Couri↽rBoldObliqueψaccvecψReEncodeΩ◁oetswψıgsaveψ♭♯↽m↽sdψtrueψcharm↼thψsupokeψgr℘ψdefΩ◁stwnψıψ◁fsψexchψdefψ◁fnψexchψdefψ◁textψexchψdefψfnψfindfontψfsψsfΩψtextψswψp3ψψxsψaddψ◁xsψexchψdef℘ψdefΩ◁stwbψıψ◁fsψexchψdefψ◁fnψexchψdefψ◁nbasψexchψdefψ◁textfψexchψdefΩtextfψlengthψ◁tlcnψexchψdefψnbasψtlcnψgeψı◁nbasψtlcndef℘ψifΩfnψfindfontψfsψsfψtextfψdupψlengthψnbasψsubψnbasψgetintervalψswΩp3ψψneg↽xsψaddψ◁xsψexchψdef℘ψdefΩ◁accsp4ψ♭865↽◁↼harminusψ66ψ◁barψ67↽◁eei36atrp↽sψ68↼◁uniysic↼tΩψ73◁eeclamψ70ψ◁numbsic↼gnψ71ψ◁great↽rψ72o◁quest↼inψ730◁intet↼TlΩ79ψ◁ce↽fnψ75↽◁semice↽fnψ76ψ◁lessψ00ψ◁bracksu↽eftψ78ψ◁bracksuded↽tΩ79ψ◁great↽requ↽sψum↽◁brace↽eftψ↼e↽◁braceded↽tΩ187◁radi↼w↽ψ164◁spadeψ89ψ◁heartΩ15↽◁diamondψ86ψ◁clubψ87ψ◁lessequ↽sΩ88ψ◁m14eld↽yψ89ψ◁percatrψ90ψ◁infinityFy↼ı◁circlem14eld↽yψ49ı◁circle↼harΩ↼th◁emptyssuψ5e↽◁lozengeψF2o◁bullsuψ53ψ◁aprowded↽tΩ54ψ◁aprowupΩ5ag◁aprow↽eftψ56g◁aprowdownψ57g◁aprowbothψy↼ı◁det↼eeψ49ψ◁cemmaψy↼↽◁↼harΩψ4ag◁a↽0ΩeψyψF◁a↽0Ωe↽eftψ47↽◁divideψ6e↽◁t↽f↼qu↽sψ4th◁equival4ψceψ41↽◁se↽f↼tΩψ97g◁approx↼qu↽sψ9↼ı◁congruetrψ99ψ◁perpenhic↼in↽↼endψ◁p3ψb↼aldiffpΩ174◁f↽frinΩψ1747◁intere↽g↼nex↽gΩF↼◁uniex↽gΩ9ψ◁xingereugeresuψ004ψ◁reflexeugeresuΩψ176↽◁t↽fsubesuψ007ψ◁xingereubesuψ008ψ◁reflexeubesuψ0073◁elemetrψ123ψ◁t↽f↼lemetrΩ↽p91ψ◁gradi↽trψ122↽◁logi↼w↽andψψFt↼◁logi↼w↽o↽↼e14ψ◁aprowdblbothΩ↽p95ψ◁aprowdbl↽eftψyψFs◁aprowdblupψ51le◁aprowdblded↽tΩ721ψ◁aprowdbldownΩ↽p99ψ◁amgereandψψψ0ψ◁omega1vψ687◁simidarψyψFψ◁ale↼hψ♯ψdefΩ◁Symbolψ◁Sp475↼tψaccsp4ψReEncodeΩϱϱEndPre↽f↼Ωψgsaveψψ▷▷5ψ▷▷5ψm↼w↽mψψgsaveψ0ψ0ψtψblackψ♭♯↽m↽sdψ1ψlw3m814ψ907ψ227ψ227ψblψ2258Ω↽p361ψ0ψ0ψC↽m814ψ907ψ227ψ227ψCψNCψ227ψ227ψmψ907ψYψsψ261ψ227ψmψ34↼Xψsψ♭4ψ8♯↽m↽sdΩe↽i↼1ψ227ψmψm814ψXψsψ♭♯↽m↽sdψ509ψ24agmψm7ψXψsψ509ψ263gmψm7ψXψsψ509ψ2↼e↽mψm7ΩψXψsψ509ψ299gmψm7ψXψsψ561ψ318↼mψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ318↼mψm814ψXψsψ♭♯↽m↽sdΩψ509ψ336gmψm7ψXψsψ509ψ3540mψm7ψXψsψ509ψ3720mψm7ψXψsψ509ψ390gmψm7ψXψsψ561ψ408Ω↽mψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ408↼mψm814ψXψsψ♭♯↽m↽sdψ509ψ426gmψm7ψXψsψ509ψ44agmΩψm7ψXψsψ509ψ463gmψm7ψXψsψ509ψ4↼e↽mψm7ψXψsψ561ψ499gmψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1Ωψ499gmψm814ψXψsψ♭♯↽m↽sdψ509ψ517gmψm7ψXψsψ509ψV359mψm7ψXψsψ509ψV53gmψm7ψXψsΩψ509ψ5720mψm7ψXψsψ561↼590gmψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ590gmψm814ψXψsψ♭♯↽m↽sdψ509Ωψ608↼mψm7ψXψsψ509ψ626gmψm7ψXψsψ509ψ6440mψm7ψXψsψ509ψ662smψm7ψXψsψ561↼680smΩψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ680smψm814ψXψsψ♭♯↽m↽sdψ509ψ699gmψm7ψXψsψ509ψ717gmψm7ΩψXψsψ509ψ7359mψm7ψXψsψ509ψ753smψm7ψXψsψ561↼771gmψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ771gmΩψm814ψXψsψ♭♯↽m↽sdψ509ψ789smψm7ψXψsψ509ψ8079mψm7ψXψsψ509ψ826gmψm7ψXψsψ509ψ809Ωψmψm7ψXψsψ561↼862smψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψ862smψm814ψXψsψ♭♯↽m↽sdψ509ψ880smΩψm7ψXψsψ509ψ898↼mψm7ψXψsψ509ψ9ψFsmψm7ψXψsψ509ψ934ψmψm7ψXψsψ561↼953smψ34↼XψsΩψ♭4ψ8♯↽m↽sde↽i↼1ψ953smψm814ψXψsψ♭♯↽m↽sdψ509ψ971smψm7ψXψsψ509ψ989smψm7ψXψsψ509Ωψ17079mψm7ψXψsψ509ψ1745ψmψm7ψXψsψ561↼gΩ93smψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψgΩ93smΩψm814ψXψsψ♭♯↽m↽sdψ509ψ1761↼mψm7ψXψsψ509ψ1780↼mψm7ψXψsψ509ψ1798↼mψm7ψXψsψ509Ω↽p916ψmψm7ψXψsψ561↼g134ψmψ34↼Xψsψ♭4ψ8♯↽m↽sde↽i↼1ψg134ψmψm814ψXψsψ♭♯↽m↽sdψp36Ωψ537ψm↼2ψYψ2ψ4ψ↽ψ2ψ2ψ↽ψ4ψ2ψ↽ψ7ψXψ4ψ2ψ↽ψ2ψ2ψ↽ψ2ψ4↼dψ4ψYψ2ψ3↼dψ4ψ6↼dψ19Ωψm9ψdψ20ψXψsψ135sΩ36ψm↼2ψYψ2ψ4ψ↽ψ2ψ2ψ↽ψ3ψ1ψdψ8ψXψ4ψ1ψ↽ψ2ψ2ψ↽ψ2ψ4↼dψ4ψYψ2Ωψ4↼dψ4ψ5↼dψm9ψm9ψdψ26ψXψsψ137e↽38↼m↼2ψYψ2ψ4ψ↽ψ2ψ2ψ↽ψ4ψ2ψ↽ψ7ψXψ4ψ2ψ↽ψ2ψ2ψ↽Ωψ2ψ4↼dψ4ψYψ2ψ3↼dψ4ψ6↼dψ19ψm9ψdψ20ψXψsψ1164ψ47↽mψ5↼2ψ↽ψ4ψ6↼dψ2ψ9ψdΩψ6↼Yψ2ψ9ψdψ4ψ6↼dψ5↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ6↼dψ1ψ9↼dψ6ψYψ1ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ4ψXΩψclψsψ182ψ24agmψ6ψ1ψ↽ψ3ψ6↼dψ2ψm0ψdψ5↼Yψ2ψm0ψdψ3ψ5↼dψ6↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ3Ω85ψ↽ψ2ψm0ψdψ5ψYψ2ψm0ψdψ3ψ6↼dψ6ψ1ψ↽ψ4ψXψclψsψ185sΩy8gmψ6ψ2ψ↽ψ4ψ6↼dψ2ψ9Ω↼dψ6ψYψ2ψ9ψdψ4ψ6↼dψ6ψ2ψ↽ψ3↼Xψ6ψ2ψ↽ψ9ψ6↼dψ2ψ9↼dψ6ψYψ2ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ3ψXΩψclψsψ1↼la328↼m↼2ψYψ2ψ4ψ↽ψ2ψ1ψ↽ψ4ψ2ψ↽ψ7ψXψ4ψ2ψ↽ψ2ψ1ψ↽ψ2ψ4↼dψ4ψYψ2ψ4↼dψ4Ωψ5↼dψm9ψm9ψdψ20ψXψsψ135s327ψm↼2ψYψ2ψ3ψ↽ψ2ψ2ψ↽ψ3ψ2ψdψ8ψXψ4ψ2ψ↽ψ2ψ2ψ↽ψ2ψ3ψdΩψ4ψYψ2ψ4↼dψ4ψ6↼dψ19ψm9ψdψ26ψXψsψ137e323ψm↼2ψYψ2ψ4ψ↽ψ2ψ2ψ↽ψ4ψ2ψ↽ψ7ψXψ4ψ2Ωψ↽ψ2ψ2ψ↽ψ2ψ4↼dψ4ψYψ2ψ4↼dψ4ψ5↼dψm9ψm9ψdψ20ψXψsψ195ψ3379mψm9↼Xψ2ψm7ψ↽Ωψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼4↼dψ1ψ5↼dψ4ψYψ1ψ6↼dψ4ψ3↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽Ωψ2ψm↼dψ2ψ4↼dψsψ193ψ336gmψm8↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ3↼4↼dψ2ψ5↼dΩψ4ψYψ2ψ6↼dψ3ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ19la3399mψm9↼Xψ2ψm7Ωψ↽ψ2ψ1ψ↽ψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼3ψ↽ψ2ψ6↼dψ4ψYψ2ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽Ωψ2ψ2↼dψ2ψt↼dψsψ138s928↼m↼21ψXψ12ψm5ψ↽ψ6↼Xψ4ψ2ψ↽ψ2ψ2ψ↽ψ2ψ5↼dψ4ψYψ2ψ6↼dΩψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ137ψ427↼m↼21ψXψ12ψm5ψ↽ψ6↼Xψ4ψ2ψ↽Ωψ2ψ2ψ↽ψ1ψ6↼dψ3ψYψ1ψ6↼dψ4ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ13↽f429Ω↼m↼21ψXψ11ψm5ψ↽ψ5↼Xψ4ψ2ψ↽ψ2ψ2ψ↽ψ2ψ5↼dψ4ψYψ2ψ6↼dψ4ψ4↼dψ5ψ1ψ↽ψ6↼Xψ6Ωψ1ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ1164928↼m↼5↼2ψ↽ψ4ψ5↼dψ2ψm0ψdψ6↼Yψ2ψ9ψdψ4ψ6↼dψ5↼2Ωψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ6↼dψ1ψ9↼dψ6ψYψ1ψm0ψdψ485ψ↽ψ6ψ2ψ↽ψ4ψXψclψsψ182ψ427↼m↼6ψ2ψ↽Ωψ3ψ6↼dψ2ψ9ψdψ6↼Yψ2ψ9ψdψ3ψ6↼dψ6ψ2ψ↽ψ4↼Xψ6ψ2ψ↽ψ3ψ6↼dψ2ψ9↼dψ6ψYψ2ψ9ψ↽ψ3ψ6Ωψ↽ψ6ψ2ψ↽ψ4ψXψclψsψ185f429gmψ6ψ2ψ↽ψ4ψ5↼dψ2ψm0ψdψ5↼Yψ2ψm0ψdψ4ψ6↼dψ6ψ1Ωψ↽ψt↼Xψ6ψ1ψ↽ψ4ψ6↼dψ2ψm0ψdψ5ψYψ2ψm0ψdψ485ψ↽ψ6ψ2ψ↽ψ3ψXψclψsψ138s519↼m↼21ψXψ12Ωψm5ψ↽ψ6↼Xψ4ψ2ψ↽ψ2ψ2ψ↽ψ2ψ6↼dψ4ψYψ2ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2ψ2↼dΩψ2ψ4↼dψsψ137ψ518↼m↼21ψXψ12ψm6ψ↽ψ6↼Xψ4ψ1ψ↽ψ2ψ2ψ↽ψ1ψ6↼dψ4ψYψ1ψ5↼dψ4ψ4↼dΩψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψt↼dψsψ1396520↼m↼21ψXψ11ψm5ψ↽ψ5↼Xψ4ψ2ψ↽ψ2ψ2ψ↽Ωψ2ψ6↼dψ3ψYψ2ψ6↼dψ4ψ4↼dψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ195s519↼m↼m9↼XΩψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼4↼dψ1ψ6↼dψ4ψYψ1ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ6↼XΩψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ193ψ518↼m↼m8↼Xψ2ψm7ψ↽ψ2ψ1ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ3↼3ψ↽ψ2Ωψ6↼dψ4ψYψ2ψ5↼dψ3ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ3↼dψsψ19la520↼m↼m9↼XΩψ2ψm7ψ↽ψ2ψ2ψdψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼4ψ↽ψ2ψ6↼dψ3ψYψ2ψ6↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXΩψ6ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ15am610↼m↼m9↼27ψdψ29ψXψsψ152ψ608↼mψm9↼26↼dψ28↼XψsΩψ154ψ611↼m↼m9↼27ψdψ29ψXψsψ15am610↼m↼40ψYψsψ152ψ608↼mψ396Yψsψ154ψ611↼m↼40ψYΩψsψ1164610↼m↼5↼2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψm0ψdψ4ψ5ψdψ5↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ5↼dΩψ1ψm0ψdψ6ψYψ1ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ4ψXψclψsψ182ψ608↼mψ6ψ2ψ↽ψ3ψ5↼dψ2ψm0ψdψ5Ω↼Yψ2ψm0ψdψ3ψ5↼dψ6↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ385ψ↽ψ2ψm0ψdψ5ψYψ2ψm0ψdψ3ψ5ψ↽ψ6ψ2ψ↽ψ4ψXΩψclψsψ185f611↼m↼6ψ2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψ9ψdψ4ψ6↼dψ6ψ2ψ↽ψ3↼Xψ6ψ2ψ↽ψ9ψ6Ω↼dψ2ψ9↼dψ6ψYψ2ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ3ψXψclψsψ15am700ψmψm9↼26↼dψ29ψXψsψ152ψ699gmΩψm9↼26↼dψ28↼Xψsψ154ψ701ψmψm9↼26↼dψ29ψXψsψ15am700ψmψ396Yψsψ152ψ699gmψ40ψYψsΩψ154ψ701ψmψ396Yψsψ195s700ψmψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼4↼dψ1ψ5↼dΩψ4ψYψ1ψ6↼dψ4ψ4↼dψ6ψ1ψ↽ψ6↼Xψ5ψ1ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ193ψ699gmψm8↼Xψ2ψm7Ωψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ3↼4ψ↽ψ2ψ6↼dψ3ψYψ2ψ6↼dψ3ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽Ωψ2ψ2↼dψ2ψ4↼dψsψ196ψ701ψmψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼3ψ↽ψ2ψ6↼dΩψ4ψYψ2ψ6↼dψ4ψ3↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2ψ2↼dψ2ψ3↼dψsψ157ψ791smψm9↼Xψ2ψm7Ωψ↽ψ2ψ2ψdψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼4ψ↽ψ2ψ6↼dψ3ψYψ2ψ6↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽Ωψ2ψ2↼dψ2ψ4↼dψsψ156ψ790ψmψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼4↼dψ1ψ6↼dΩψ4ψYψ1ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ1583792hmψm9↼Xψ2ψm7Ωψ↽ψ2ψ2ψdψ6ψ2ψdψ6↼Xψ5ψ2ψ↽ψ4↼4ψ↽ψ2ψ5↼dψ4ψYψ2ψ6↼dψ4ψ4↼dψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽Ωψ2ψ2↼dψ2ψ4↼dψsψ1164791smψ5↼2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψ9ψdψ4ψ6↼dψ5↼2ψ↽ψ4↼XΩψ6ψ2ψ↽ψ9ψ6↼dψ1ψ9↼dψ6ψYψ1ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ4ψXψclψsψ182ψ790ψmψ6ψ2ψ↽ψ3ψ6ψ↽Ωψ2ψ9ψdψ6↼Yψ2ψ9ψdψ3ψ6↼dψ6ψ2ψ↽ψ4↼Xψ6ψ2ψ↽ψ3ψ6↼dψ2ψ9↼dψ6ψYψ2ψ9ψ↽ψ3ψ6↼dψ6ψ2Ωψ↽ψ4ψXψclψsψ1853792hmψ6ψ2ψ↽ψ4ψ5↼dψ2ψm0ψdψ6↼Yψ2ψ9ψdψ4ψ6↼dψ6ψ2ψ↽ψ3↼Xψ6Ωψ2ψ↽ψ9ψ6↼dψ2ψ9↼dψ6ψYψ2ψm0ψdψ485ψ↽ψ6ψ2ψ↽ψ3ψXψclψsψ157ψu82smψm9↼Xψ2ψm7ψ↽ψ2Ωψ2ψdψ6↼1ψdψ5ψXψ6ψ1ψ↽ψ4↼4ψ↽ψ2ψ6↼dψ4ψYψ2ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2Ωψ2↼dψ2ψ4↼dψsψ156ψ880ψmψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼3ψdψ1ψ6↼dψ4ψYΩψ1ψ6↼dψ4ψ3↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ3↼dψsψ158ψ883smψm9↼Xψ2ψm7ψ↽ψ2Ωψ2ψdψ6↼2ψdψ6↼Xψ5ψ2ψ↽ψ4↼4ψ↽ψ2ψ6↼dψ3ψYψ2ψ6↼dψ4ψ4↼dψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ2Ωψ2↼dψ2ψ4↼dψsψ195su82smψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ1ψ↽ψ6↼Xψ6ψ1ψ↽ψ4↼4ψ↽ψ1ψ6↼dψ4ψYΩψ1ψ5↼dψ4ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ193ψ880ψmψm8↼Xψ2ψm7ψ↽ψ2Ωψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ3↼3ψ↽ψ2ψ6↼dψ4ψYψ2ψ6↼dψ3ψ3↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2Ωψ2↼dψ2ψ3↼dψsψ196ψ883smψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼4ψ↽ψ2ψ6↼dψ3ψYΩψ2ψ6↼dψ4ψ4↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ159ψ967↼m↼2ψ4↼dψ6ψ1ψ↽ψ4Ω↼Xψ5ψ1ψ↽ψ4ψ6↼dψ2ψm0ψdψ9↼Yψ2ψ8ψ↽ψ4↼3ψdψ5ψ2ψ↽ψ2ψXψ6ψ2ψ↽ψ9ψ3ψ↽ψ2ψ6↼dψ2ψYΩψ2ψ6↼dψ4ψ3ψ↽ψ6ψ2ψ↽ψ2↼Xψ5ψ2ψ↽ψ4ψ3↼dψ2ψ6↼dψsψ158ψ9Blψm↼2ψ3ψ↽ψ6ψ2ψ↽ψ4Ω↼Xψ5ψ2ψ↽ψ4ψ5↼dψ2ψm0ψdψ9↼Yψ2ψ8ψ↽ψ4↼4ψ↽ψ5ψ1ψ↽ψ2ψXψ6ψ1ψ↽ψ4ψ4ψ↽ψ1ψ6↼dψ2ψYΩψ1ψ5↼dψ4ψ4ψ↽ψ6ψ2ψ↽ψ2↼Xψ5ψ2ψ↽ψ4ψ4↼dψ2ψ5↼dψsψ160ψ9B8↼m↼2ψ4↼dψ6ψ2ψ↽ψ3ΩψXψ6ψ2ψ↽ψ4ψ6↼dψ2ψ9ψdψ10↼Yψ2ψ7ψ↽ψ4↼4ψ↽ψ6ψ2ψ↽ψ2ψXψ5ψ2ψ↽ψ9ψ4ψ↽ψ2ψ5↼dψ2ψYΩψ2ψ6↼dψ4ψ4↼dψ5ψ1ψ↽ψ2↼Xψ6ψ1ψ↽ψ4ψ4↼dψ2ψ6↼dψsψ183s9720mψ5ψ1ψ↽ψ4ψ6↼dΩψ2ψm0ψdψ5↼Yψ2ψm0ψdψ4ψ5ψdψ5↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ5↼dψ1ψm0ψdψ5ψYψ1ψm0ψdψ486↼dΩψ6ψ1ψ↽ψ4ψXψclψsψ182ψ971smψ6ψ2ψ↽ψ3ψ5↼dψ2ψm0ψdψ5↼Yψ2ψm0ψdψ3ψ6↼dψ6ψ1↼dΩψ4ψXψ6ψ1ψ↽ψ3ψ6↼dψ2ψm0ψdψ5ψYψ2ψm0ψdψ3ψ5ψ↽ψ6ψ2ψ↽ψ4ψXψclψsψ1853974hmψ6ψ2ψ↽ψ4Ωψ6↼dψ2ψ9ψdψ6↼Yψ2ψm0ψdψ4ψ5ψdψ6ψ2ψ↽ψ3↼Xψ6ψ2ψ↽ψ9ψ5ψ↽ψ2ψm0ψdψ6ψYψ2ψ9ψ↽ψ4ψ6Ωψ↽ψ6ψ2ψ↽ψ3ψXψclψsψ15↽f1057↼m↼2ψ4↼dψ6ψ2ψ↽ψ4↼Xψ5ψ2ψ↽ψ4ψ5↼dψ2ψm0ψdψ9↼YΩψ2ψ8ψ↽ψ4↼4ψ↽ψ5ψ2ψ↽ψ2ψXψ6ψ2ψ↽ψ9ψ4ψ↽ψ2ψ6↼dψ2ψYψ2ψ5↼dψ4ψ4ψ↽ψ6ψ2ψ↽ψ2↼Xψ5ψ2Ωψ↽ψ4ψ4↼dψ2ψ5↼dψsψ158ψ1056↼m↼2ψ4↼dψ6ψ2ψ↽ψ4↼Xψ5ψ2ψ↽ψ4ψ6↼dψ2ψ9ψdψ10↼YΩψ2ψ7ψ↽ψ4↼4ψ↽ψ5ψ2ψ↽ψ2ψXψ6ψ2ψ↽ψ9ψ4ψ↽ψ1ψ6↼dψ1ψYψ1ψ6↼dψ4ψ4ψ↽ψ6ψ2ψ↽ψ2↼Xψ5ψ2Ωψ↽ψ4ψ4↼dψ2ψ6↼dψsψ160ψ10ionm↼2ψ3ψ↽ψ6ψ2ψ↽ψ3ψXψ6ψ2ψ↽ψ4ψ5↼dψ2ψm0ψdψ9↼YΩψ2ψ8ψ↽ψ4↼3ψ↽ψ6ψ2ψ↽ψ2ψXψ5ψ2ψ↽ψ9ψ3ψ↽ψ2ψ6↼dψ2ψYψ2ψ6↼dψ4ψ3ψ↽ψ5ψ2ψ↽ψ2↼Xψ6ψ2Ωψ↽ψ4ψ3↼dψ2ψ6↼dψsψ195s1063smψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ4↼4↼dψ1Ωψ5↼dψ4ψYψ1ψ6↼dψ4ψ4↼dψ6ψ2ψ↽ψ6↼Xψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ193ψ1062ψmψm8↼XΩψ2ψm7ψ↽ψ2ψ2ψdψ5ψ2ψ↽ψ6↼Xψ6ψ2ψ↽ψ3↼4ψ↽ψ2ψ6↼dψ3ψYψ2ψ6↼dψ3ψ4↼dψ6ψ2ψ↽ψ6↼XΩψ5ψ2ψ↽ψ2ψ2↼dψ2ψ4↼dψsψ196ψ1064smψm9↼Xψ2ψm7ψ↽ψ2ψ2ψdψ6ψ2ψdψ5ψXψ6ψ2ψ↽ψ4↼4ψ↽Ωψ2ψ5↼dψ4ψYψ2ψ6↼dψ4ψ3↼dψ6ψ2ψ↽ψ5ψXψ6ψ2ψ↽ψ2ψm↼dψ2ψ4↼dψsψ161↼g1540mψm9Ωψ40ψdψsψ159ψ1153smψm8ψ40ψdψsψ162ψl155ψmψm9↼40ψdψsψ134↼g1540mψ20ψXψsψ133Ωψ1153smψ26ψXψsψ135ψl155ψmψ20ψXψsψ1164g1540mψ5↼2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψ9ψdΩψ4ψ6↼dψ5↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ6↼dψ1ψ9↼dψ6ψYψ1ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ4ψXψclψsψ182ψ1153Ωψmψ6ψ2ψ↽ψ3ψ6ψ↽ψ2ψ9ψdψ6↼Yψ2ψ9ψdψ3ψ6↼dψ6ψ2ψ↽ψ4↼Xψ6ψ2ψ↽ψ3ψ6↼dψ2ψ9↼dψ6ψYΩψ2ψ9ψ↽ψ3ψ6↼dψ6ψ2ψ↽ψ4ψXψclψsψ1853l155ψmψ6ψ2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψ9ψdψ4Ωψ6↼dψ6ψ2ψ↽ψ3↼Xψ6ψ2ψ↽ψ9ψ6↼dψ2ψ9↼dψ6ψYψ2ψ9ψ↽ψ4ψ6ψ↽ψ6ψ2ψ↽ψ3ψXψclψsψ227ψ227ψmΩψm814ψXψsψ227ψ261gmψ34↼Yψsψ♭4ψ8♯↽m↽sde↽27ψg134ψmψ907ψYψsψ♭♯↽m↽sdψ51↽f171gmψ4ψ2Ωψ↽ψ6ψ5↼dψ396Yψsψ↽18↼870ψmψ4ψ1ψ↽ψ6↼6↼dψ40ψYψsψ7ψ0ψ1720mψ4ψ2ψdψ6ψ6↼dψ40ψYψsψ597Ωψ509ψmψm7ψYψsψ♭4ψ8♯↽m↽sde597ψg134ψmψ907ψYψsψ♭♯↽m↽sdψ8ψ3ψ209ψmψm7ψYψsΩψ♭4ψ8♯↽m↽sde8Ft↼e1t4ψmψ907ψYψsψ♭♯↽m↽sdψ9Blψ509ψmψm7ψYψsψ♭4ψ8♯↽m↽sde9Blψe1t4ψmΩψ907ψYψsψ♭♯↽m↽sdψ1085sΩy9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde1085se1t4ψmψ907ψYψsψ♭♯↽m↽sdΩψ1183sΩy9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde11164g1t4ψmψ907ψYψsψ♭♯↽m↽sdψ1265ψ209ψmψm7ψYψsΩψ♭4ψ8♯↽m↽sde1265ψg1t4ψmψ907ψYψsψ♭♯↽m↽sdψ1336gΩy9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde1336gg1t4Ωψmψ907ψYψsψ♭♯↽m↽sdψ1399gΩy9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde1399se1t4ψmψ907ψYψsψ♭♯↽m↽sdΩψ145ψ4ψ61gmψ34↼Yψsψ♭4ψ8♯↽m↽sde145ψ4g1t4ψmψ907ψYψsψ♭♯↽m↽sdψ1429g171gmψ3ψ2ψdψ6ψ5Ω↼dψ396Yψsψ1427↼870ψmψ4ψ1ψ↽ψ6↼6↼dψ40ψYψsψ1430s1720mψ4ψ2ψdψ5↼6↼dψ40ψYψsψ14ψFΩψ178↼mψ6ψ2ψ↽ψ3ψ5↼dψ2ψm0ψdψ5↼Yψ2ψm0ψdψ3ψ5↼dψ6↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ385ψ↽ψ2ψm0Ωψdψ5ψYψ2ψm0ψdψ3ψ5ψ↽ψ6ψ2ψ↽ψ4ψXψclψsψ14719177↼mψ6ψ2ψ↽ψ3ψ5↼dψ2ψm0ψdψ6↼YΩψ2ψ9ψdψ3ψ6↼dψ6ψ2ψ↽ψ4↼Xψ5ψ2ψ↽ψ9ψ6↼dψ2ψ9↼dψ6ψYψ2ψm0ψdψ485ψ↽ψ5ψ2ψ↽ψ4ψXψclψsΩψ14764g80↼m↼5↼2ψ↽ψ4ψ6↼dψ2ψ9ψdψ6↼Yψ2ψm0ψdψ4ψ5ψdψ5↼2ψ↽ψ4↼Xψ6ψ2ψ↽ψ9ψ5↼dψ1Ωψm0ψdψ6ψYψ1ψ9ψ↽ψ4ψ6↼dψ6ψ2ψ↽ψ4ψXψclψsψ1825sΩy9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde1825sg1t4Ωψmψ907ψYψsψ♭♯↽m↽sdψ↽i↼1ψ2y9ψmψm7ψYψsψ♭4ψ8♯↽m↽sde↽i↼1ψg134ψmψ907ψYψsψm814ψ907Ωψ227ψ227ψCψ♭♯↽m↽sdψ4ψlw3227ψV359mψ26ψ20ψdψe3ψΩ2ψ↽ψ24ψ17ψ↽ψ27ψ17ψ↽ψ26gg6↼dψ28↼16Ω↼dψ25↼13ψdψ26ggt↼dψ5ψ2ψ↽ψ24ψ11ψ↽ψ23ψ9ψdψ20ψ9ψdψ80↼26↼dψ46↼1yψdψ48↼1yψdψ49ggt↼dΩψ53ψ1yψdψ45ψm0ψdψ52ψ11ψ↽ψ55ψm0ψdψ54ψm0ψdψ58ψ9ψdψ28ψ4↼dψ46ψ5↼dψ51ψ6↼dψ54ψ4ψ↽ψ65↽ΩΩ↼dψ87ψ4ψ↽ψ67ψ3ψ↽ψ67ψ2↼dψ149ψt↼dψ134ψ4ψ↽ψ20ψXψ85ψ1ψ↽ψ89ψ1ψ↽ψ42ψXψsψ2268s1361ψ0ψ0ΩψC↽m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψCΩψ◁xsψ0ψdefψΩ↼tan↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩ5b↽Ωψ◁Symbolψψψψψ94↽stwnψΩψgsaveψψψi↼1ψg36Ωψt↽ψψ0ψrψ↽xsψneg↽m↽tψ0ψ0ψmΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼tan↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁Symbolψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼bψΩψetswψΩ↽grψ3m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψC↽m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψCΩψ◁xsψ0ψdefψΩ↼Massψofψ↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩ5c↽Ωψ◁Symbolψψψψψ94↽stwnψΩ↼1↽Ωψ◁TimesRomanψψψψψ650stwnψΩ↼ψψoGeV◁c↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩ52↽Ωψ◁TimesRomanψψψψψ650stwnψΩ↼↽↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩψgsaveψψ87sg1t4Ωψtψψ90ψrψ↽xsψneg↽m↽tψ0ψ0ψmΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼Massψofψ↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁Symbolψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼c↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁Symbolψfindfontψψψ94↽sfψΩ↼c↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψrmψΩ↼⁀↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼⁀↽ΩψstswΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψ31ψmψΩ↼1↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁TimesRomanψfindfontψψψ650sfψΩ↼1↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψψ650rmψΩ↼0↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼0↽ΩψstswΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼ψψoGeV◁c↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψψ47↽mψΩ52↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼↽↽ΩψstswψΩψgsaveψψgrψψgsaveψψgrψψgrψ3m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψC↽m814ψ907ψ227ψ227ψCΩψ2268s1361ψ0ψ0ψCΩψ◁xsψ0ψdefψΩ↼c↽Ωψ◁Symbolψψψψψ94↽stwnψΩ↼1↽Ωψ◁TimesRomanψψψψψ650stwnψΩ↼ψiashψlimitψoLLE↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩ5ψrilinear↽↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩψgsaveψψ145ψ4318Ωψt↽ψψ0ψrψ↽xsψneg↽m↽tψ0ψ0ψmΩψ◁Symbolψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼c↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁Symbolψfindfontψψψ94↽sfψΩ↼c↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψrmψΩ↼⁀↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼⁀↽ΩψstswΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψ31ψmψΩ↼1↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁TimesRomanψfindfontψψψ650sfψΩ↼1↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψψ650rmψΩ↼0↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼0↽ΩψstswΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼ψiashψlimitψoLLE↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁TimesRomanψfindfontψψψ94↽sfψΩ↼ψiashψlimitψoLLE↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψψ650rmψΩ↼δ↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼δ↽ΩψstswΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼ψrilinear↽↽ΩψstswψΩψgsaveψψgrψψgsaveψψgrψψgsaveψψgrψψgrψ3m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψC↽m814Ωψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψCΩψ◁xsψ0ψdefψΩ↼R↽Ωψ◁Sp475↼tψψψψψ94↽stwnψΩ5s↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩ5ψ/2592ψ02↽GeV↽Ωψ◁TimesRomanψψψψψ94↽stwnψΩψgsaveψψ↽i↼1ψ880Ωψt↽ψψ0ψrψ↽xsψneg↽m↽tψ0ψ0ψmΩψ◁Sp475↼tψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼R↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼s↽ΩψetswψΩ↽cur24ψtpointψp3ψψm↽tψΩ◁TimesRomanψfindfontψψψ94↽sfψΩ↼s↽Ωψdupψlengthψ1ψsubψ1ψgetintervalψΩψsupi↼twidthψp3ψψ2ψ↽ivψneg↽↽ψψ0ψrmψΩψ◁TimesRomanψfindfontψψψ650sfψ▷↽ψψ650rmψΩ↼δ↽Ωψsupi↼twidthψp3ψψ2ψ↽ivψneg↽0ψrmψΩ↼δ↽ΩψstswΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼ψ/2592ψ02↽GeV↽ΩψstswψΩψgsaveψψgrψψgrψ3m814ψ907ψ227ψ227ψCψ2268s1361ψ0ψ0ψC↽m814ψ907ψ227ψ227ψCψ2268s1361Ωψ0ψ0ψCΩψgsaveψψ↽78ψ1745Ωψt↽ψψ0ψrψ0ψ0ψmΩψ◁TimesRomanψfindfontψψψ94↽sfψ▷↽ψψψ0ψmψΩ↼DELPHIψPreliminaryψΩψetswψΩ↽grψ3m814ψ907ψ227ψ227ψCΩψgrψψgrψΩetswpageΩendΩϱϱEOFΩΩϱϱEndDocu↼thtΩψ∂endsp475↼tF0ψ2y94↼kψ334Figuψ4029▷↽51▷7.n41▷↽5DELPHIs29Ωivexcludedti↼light↽e↼esΩ↼fineuupali↼o4f0iash4g↼esiggg4gifunc↽m↼un↼he↽gfΩ↼uingpψ↼u0βo34ψyψ↽zfeyψ24ψ42956045↽0ψ25649↼0conβdenceib4Higlees↽h↼l↽htforidbing↽h↼whψ↼u0m81112↽2579↼e0221001552Ω25649↼ψ↼z0↽fψ↽u1pΩF60h1↽z0andUcψyψFM↽158yψ2579↼e0221201626Ω25649↼ψ↼z0▷↽ψ23Ω23ψ22ψbop22ψbop22ψbop2591ψ47849ψv∂beginsp475↼tΩth∂llxψth∂llyψ709s∂urxψ567s∂uryψ2834ψ∂rwiψ∂setsp475↼tΩϱϱBeginDocu↼tht.ψ◁afs◁in2p3▷fr◁grass◁↼elphi◁lohezr◁snuindv2▷epsΩϱωPSAdobe2▷0ψEPSF2▷0ΩϱϱBy↼ari↼tBox.ψ0ψ0ψ709s567ΩϱϱTitlckψpaw▷epsΩϱϱCreator.ψHIGZψVsic↼inψ1▷26◁04ΩϱϱCreat↼inD↽m↼kψeo00◁07◁11ψψψ21▷48ΩϱϱEndCom↼thtsΩϱϱBeginPre↽f↼Ωum↽↽m↼eψbeginΩ◁sψısupoke℘ψdefψ◁lψı↽f↼tto℘ψdefψ◁mψımovtto℘ψdefψ◁tψıthensit↽e℘ψdefΩ◁swψısupi↼twidth℘ψdefψ◁rψırott↽e℘ψdefψ◁rlψıroll℘ψψdefψ◁Rψırepeat℘ψdefΩ◁dψır↽f↼tto℘ψdefψ◁rmψırmovtto℘ψdefψ◁grψıgdesuora℘ψdefψ◁fψıeofill℘ψdefΩ◁cψıssupgbce↽fr℘ψdefψ◁lwψıssu↽f↼twidth℘ψdefψ◁sdψıssudash℘ψdefΩ◁clψıcloa↽m↼th℘ψdefψ◁sfψım↼w↽mfontψssufont℘ψdefψ◁blackψı0ψssut↼Ty℘ψdefΩ◁boxψımψdupψ0ψexchψdψexchψm↽↽ψ0ψexchψneg↽↽ψcl℘ψdefΩ◁NCısystem↽m↼eψbeginψinitclipψend℘def◁CıNCψboxψclipψ↼twm↼th℘defΩ◁blψıboxψs℘ψdefψ◁bfψıboxψf℘ψdefψ◁Yψıψ0ψexchψd℘ψdefψ◁Xψıψ0ψd℘ψdefψΩ◁mpψı↼twm↼thψ◁yψexchψdefψ◁xψexchψdef℘ψdefΩ◁sideψı♭wψ▷00ψmulψwψ▷▷↽pmul♯ψ▷handwψmulψsdψwψ0ψlψcur24ψtpointψtψ1ψ68r℘ψdefΩ◁mrψımpψxj↼↽w2ψ1↽pψ59ψrc℘ψdefψ◁mψ2ψımrψs℘ψdefψ◁mψ0ψımrψf℘ψdefΩ◁mbψımpψxj↼↽w2ψaddψm↽w2ψneg↽m↽↽ψ0ψwψneg↽↽ψw↽m↽↽ψ0ψwψ↽ψcl℘ψdefΩ◁mtψımpψxj↼↽w2ψaddψm↽w2ψneg↽wψneg↽↽ψw↽m↽↽ψcl℘ψdefΩ◁m↼1↽ımbψf℘ψdefψ◁mψ5↽ımbψs℘ψdefψ◁mψ2↽ımtψf℘ψdefψ◁mψ6ψımtψs℘ψdefΩ◁m↼3ψımpψxj↼↽w2ψsubψm↽w2ψw↽↽ψw↽neg↽m↽↽ψclψf℘ψdefΩ◁m27ψımpψxj↼↽w2ψaddψm↽w3ψneg↽w2ψneg↽↽ψw3↽w2ψneg↽↽ψw3↽↽w2ψ↽ψclψs℘ψdefΩ◁m↼8ψımpψxjw2ψsubψ↼↽w2ψsubψw3↽addψm ↼6ncgeψψ2ψeψdefψ◁ReEncodeψıre4ψceψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁basmfont6ψ51ψexchψdefψ◁basmfonteψbasmfont6ψ51ψfindfontψdefΩ◁newfontψbasmfonteψmaxlengthψeψdefψbasmfontTveψψ530◁Ut↼Tve♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEncodeΩ◁TimesItalicψ◁TimesItalicψaccvecψReEncodeΩ◁TimesBoldψ◁TimesBoldψaccvecψReEncodeΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEncodeΩ◁Helvtticaψ◁HelvtticaψaccvecψReEncodeΩ◁HelvtticaObliqueψ◁HelvtticaObliqueψaccvecψReEncodeΩ◁HelvtticaBoldψ◁HelvtticaBoldψaccvecψReEncodeΩ◁HelvtticaBoldObliqueψ◁HelvtticaBoldObliqueψψaccvecψReEncodeΩ◁Couri↽rψ◁Couriharminusψ66ψ◁barψ67◁uniysic↼tΩψ73◁eeclamψ70ψ◁numbsic↼gnψ71ψ◁great↽rψ72o◁quest↼inψ730◁intet↼TlΩ79ψ◁ce↽fnψ75↽◁semice↽fnψ76ψ◁lessψ00ψ◁bracksueeψψ2ψeψdefψ◁ReEncodeψıre4ψceψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁basmfont6ψ51ψexchψdefψ◁basmfonteψbasmfont6ψ51ψfindfontψdefΩ◁newfontψbasmfonteψmaxlengthψeψdefψbasmfontTveψψ530◁Ut↼Tve♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEncodeΩ◁TimesItalicψ◁TimesItalicψaccvecψReEncodeΩ◁TimesBoldψ◁TimesBoldψaccvecψReEncodeΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEncodeΩ◁Helvtticaψ◁HelvtticaψaccvecψReEncodeΩ◁HelvtticaObliqueψ◁HelvtticaObliqueψaccvecψReEncodeΩ◁HelvtticaBoldψ◁HelvtticaBoldψaccvecψReEncodeΩ◁HelvtticaBoldObliqueψ◁HelvtticaBoldObliqueψψaccvecψReEncodeΩ◁Couri↽rψ◁Couriharminusψ66ψ◁barψ67◁uniysic↼tΩψ73◁eeclamψ70ψ◁numbsic↼gnψ71ψ◁great↽rψ72o◁quest↼inψ730◁intet↼TlΩ79ψ◁ce↽fnψ75↽◁semice↽fnψ76ψ◁lessψ00ψ◁bracksue

Sneutrino single production and indirect decay through neutralino (single production) at + e^− colliders.

Sneutrino indirect decays

work presented in this thesis is focused on the indirect decays of the sneutrino.

whole process including the single resonant sneutrino production followed bR-parity conserving decay can be seen as the single production of a gaugino bmeans of the exchange of a gaugino can be, if they are accessible, any of the four neutralinos (fig. 2.5) or any of the two charginos (fig. The following cross section formulas correspond to the formulas used in the SUSYGEN

[48] and taken from [24].

Total width of the sneutrino

total width of the sneutrino is the same for the two possible cases of flav(Γ

~= Γ ν̃μ = Γν̃andcanbewrittenas̃=

ν̃16π [1jCg − m^χ_im ~ ) |iforthe single chargino mode, C |i/2cos

θ for the single neutralino mode with V_{i1} and N_{i2} the mixing matrix elements introduced in chapner 1 (eq. and 1.5) and g is the weak coupling constant mentioned in chapner 1.

sections• neutralino proThe cross section for this process with the contributions of both s and t chan-

nels is given by: 36

+

→0 132πλ^{1j}

V C s(s − m ν̃ j )^2Γ^{ν̃}_jν̃ V

C t(t−m_{L̃}

)^2(2.1)+V 2 C^u

(−m_~ ) − V V^∗st

(s − ν̃ )[(−_{ν̃} )^2Γ^~ m ~](t − m ~−V ∗ 3 C_{su}(−2_{ν̃j} )[(−ν̃

2 ν̃ ν̃ j ](u − m

L̃ −V^∗ C tu

(−ẽ

L )(−m^{R̃} Here the functions C

C , C st, C u , C su and Care given by (neglecting m eC

s(− m^2C t t(− m^2C s(s − m^2+ t(t − m^2) − u(u − m^{m̃} u(−m su s(s − m^2_m − t(t − m^2_χm + u(u − m^2_m ) C_{tu} −s(− χ 0_m + t(t − m^χ 0_m + u(u − m^χ 0_m ).

s, t and u being the Mandelstam = (p_e− p_{χ̃}± )^2u=(e − χ ) and , V_2and 3 are the matrix elements that diagonalize the of the equation (1.4) of section In figure 2.6 we show of the cross section of the single gaugino production as a function of the for three different combinations of the parameners for two vof tanand the coupling constant λ

1j1 = 0.05.

• Single chargino production The cross section for the single chargino production is given bσ

e^+e→l^∓_j χ^±=

164πs^{m1j} esinθ W )_s(− m 2 Γ̃^{ν̃}m^2ν̃+ (2.2)t

(−2_{~2}

(s − m

~)[(−2

ν̃2 ν̃2 ν̃](−2 ν̃thefunctionst

, and st are given as before, just replacing the tralino mass 0 bthe chargino mass m_χ± and V are the elements of 2 × 2 unitary matrix which diagonalizes the chargino mass matrix of tion (1.5) of section In figure 2.8 we show three examples the cross section

37

Figure 2.14: Cross section of eγ → ~ν_j l_k (left plot) (taken from [50]).In the righ-8-882237ΩyFz((left)mΩ-68Ys14021706mΩefl fuBfj(fu0364aFz(and)31b(D0)e([54].)43Ωb(The)31b(resonan)m(t)g(pro)s(daon)d)g(of)f(the)h(sneutr3o)h(is)fΩ(follΩ)m(w)m(ed)g(b)m(y)g(a)g(ΓcΩ(r)g(eca)m(y)0485Ωy(of)36b(the)h(sneutr3o)h(in)m(to)e(t)m(w)m(o)i(c)m(harged)f(leptons)Ωg(ro)s(as)h(the)f(resonan)m(t)h(slepton)f(is)g(follΩ)m(w)m(ed)0Ω6053y(b)m(y)d(an)f(inΓcΩ(r)h(eca)m(y)-8b(.)46b(All)33Ωb(these)h(T)-8b(ev)j(atron)34b(analyses)g(are)f(curr8)m(tly)i(p)sΩ(erhfued)e(-k(s)h(the)0725y(Run)e(I)g(ata.)432b(They)33Ωb(will)f(b)s(e)g(pursued)h(v)m(ery)h(so)s(on)d(-k(s)h(the)h(Run)e(I)sΩ(I)h(ata,)g(therefore)g(-k(s)h(a)0846y(m)m(uc)m(h)h(larger)f(in)mΩ(tegrated)g(lum3osit)m(y)-8b(.)146966y(There)42b(are)e(some)hΩ(oto)s)f(prosp)s(eon)v)m(e)i(results)f(for)f(Run)g(I)s(I)g(that)g(ha)mΩ(v)m(e)h(b)s(een)g(published)y2187y([55])31b(ro)s()h(the)f(ev5g(nce)Ωi(of)e(the)g(si)col)h(pro)s(daon)d)f(could)g(come)h(from)e(a)h(rein)mΩ(terprehie2)d)y21207y(of)h(the)h(analysis)h(results)g(from)e(the)hΩ(new)h(gauge)e(b)s(oson)h(searc)m(h)h([56)o(].)1461327Ωy(The)40b(studies)g(done)e(for)g(the)h(LHC[57])f(as()h(ingld)g(d)fΩ(the)h(si)col)g(gaug3o)f(pro)s(daon)d.)y21448y(They)f(explore)g(the)Ωf(case)h(of)e(the)h(si)colcharg3oprodaon1.3.bymeansoftheexchange

ofasquarkinthet-channelortheexchangeofasneutr3ointhes-cThe coupFu0 treated are the λ^′_{2jk} but the λ^′_{1jk} and λ^′_{3jk} can also be explored. They conc8trate d the ecay chain started -k(s)38b(~)-55bFu(˚)18011824yFt(¯)18761809yFq(!)38bFz(~)-60bFu(Ø)20641768yFs(+)20641833y(1)21231809yFu(¯)21821773ΩyFr(Γ)22721809yFz(follΩ)m(w)m(ed)32b(b)m(y)h(the)e(inΓcΩ(r)iΩ(eca)m(y)01929y(of)k(the)h(c)m(harg3o)49b(~)-61ΩbFu(Ø)7471888yFr(Σ)7471954yFs(1)8421929ΩyFq(!)47bFz(~)-61bFu(Ø)10381893yFs(0)1038Ω1954y(1)10781929yFu(l)11091893yFr(Σ)11071954ΩyFt(m)11731929yFu(˚)12211944yFt(m)13251929ΩyFz(to)37b(end)h(-k(s)g(the)g(neutryFuo)g(eca)m(y)50Ωb(~)-61bFu(Ø)28451893yFs(0)28451954y(1)2921Ω1929yFq(!)35bFu(¯)31151893yFr(Σ)31741929ΩyFu(q)11bFz(¯)-56bFu(q)32681893yFr(0)3291Ω1929yFz(.)572b(The)02050y(analysis)41b(is)f(ingld)h(d)f(the)gΩ(full)g(reconstraon)d)h(of)f(the)g(sequ(nce.)682b(The)41Ωb(SM)f(inc)m(kgron)f)02170y(rejmΩ)Ω2)d(is)h(v)m(ery)g(strou0)e(due)iΩ(to)e(the)h(kineman)c constraint prov5g(d)g(b)m(y)f(the)gΩ(masses)i(of)02290y(the)c(three)g(sparticles.)502b(In)35Ωb(the)f(case)i(of)e(the)g(MSSM)i(-k(s)f(R-parit)m(y)f(v5olan)d)g(they)Ωi(extyct)02411y(the)h(region)f(in)g(the)h(()pFu(m)882Ω2448yFo(e)-57bFu(˚)9392411y(;)172b(m)10762438ΩyFs(~)-432bFt(Ø)11122408yFh(Σ)11122459yΩFj(1)11682411yFz())36b(plane)h(for)e(whic)m(h)j(the)f(signal)fΩ(significance)i(is)f(greater)f(thad)y22546y(5)pFu(œ)tΩFz(,)31b(and)h(at)f(leasr)h(10)f(signal)g(ev)m(en)m(ts)j(are)d(fon)f -k(s)g(an)f(in)m(tegrated)h(lum3osit)m(y)h(of)e(30)g(fb)3449Ω2510yFr(Γ)pFs(1)02667yFz((fig.)432b(2.17).)146Ω2908y(W)-8b(e)29b(can)g(see)h(from)e(the)h(sensit)ve reach for all the Γffer8t studies that the expeona-

n hannel.the for a discovery or eventually the exclusion potential 3l the si sneutr3o prodaon , as a necessary search in the future fuBfj(fu18910362aFv(Chapter)78b(3)1891458y(LEP)e(and)i(the)g(DELPHI)e(detector)1891917myΩFz(DELPHI)40b((Detector)h(-k(s)f(Lepton,)j(PhotΩ2)d(and)g(Hadron)gΩ(5g(n)m(tifica)Ω2))h(is)g(de)f(of)g(the)1892038Ωy(fonr)45b(LEP)i((Large)e(Electron)i(P)m(ositron)g(coll5g(r))gΩ(detectors)g(lΩ)s(cated)f(at)f(CERN)i(()pFi(C8br)-5Ωb(e)1892158y(eur)g(op)n(´)-47b(een)33b(de)i(r)-5Ωb(e)g(co)s)g(co))34b(en)g(physique)h(es)f(p)-5b(art(rules)pΩFz().)1892535yFp(3.1)161b(LEP)1892768yFz(LEP)38Ωb([59],)h([60])e(is)h(the)g(greatesr)h(electron)f(p)s(ositron)gΩ(circular)g(coll5g(r)h(in)f(the)g(w)m(orld.)59b(It)38Ωb(is)18928893y(lΩ)s(cated)32b(at)g(the)h(b)s(order)f(of)g(F)-8Ωb(rance)32b(and)g(S-k(zerland)i(clmn)f(to)f(Genev)-5Ωb(a.)44b(Its)33b(circumfer8ce)1893009y(is)39b(of)f(27)f(km.)62Ωb(Electrons)40b(and)e(p)s(ositrons)h(n)fergo)g(sev)m(eral)h(inihial)eΩ(stages)h(of)f(acceΩran)d)1893129y(b)s(efore)k(arrivFu0)g(to)g(the)Ωg(LEP)-8b(.)432b(There)g(are)f(fonr)g(in)m(teyct)d)h(p)s(oin)m(ts)fΩ(ro)s()i(the)e(particles)1893250y(coll5g()i(and)g(the)g(pro)s(daons)gΩ(of)f(those)i(coll5s)ds)g(are)e(recorded)i(b)m(y)f(fonr)f(general)hΩ(purp)s(ose)1893370y(detectors)c(named)g(ALEPH,)h(DELPHI,)e(L3,)iΩ(and)e(OP)-8b(AL.)40b(Figure)f(3.1)g(shΩ)m(ws)h(the)g(sc)m(h(me)189Ω34932y(of)30b(the)g(Γffer8)m(t)i(acceΩran)d)f(stages)g(of)f(the)Ωg(LEP)h(acceΩranor)g(and)f(the)h(coll5g(r)g(detectors)189Ω3611y(p)s(osit)ds.)1893738y(There)j(has)f(b)s(een)g(t)m(w)m(o)gΩ(main)g(p)s(erio)s(ds)g(in)g(the)g(op)s(erat)ds)g(of)f(the)h(LEP)gΩ(acceΩranor:)pBfj(fu3343977aFq(ffl)pBfj(fu493wΩFz(Phan)f(LEP1)f(from)g(1989)e(to)i(1995.)42b(The)32Ωb(c8)m(tre-of-mass)f(energy)h(w)m(as)g(clmn)g(or)e(equa))433Ω4098y(no)44b(the)i(mass)g(of)e(the)hFu(Z)522bFz(and)45Ωb(the)h(total)e(in)m(tegrated)i(lum3osit)m(y)g(w)m(as)gΩFq(¸)jFz(150)c(pb)363834062yFr(Γ)pFs(1)433Ω4218yFz(p)s(er)35b(exp)s(eri0en)m(t.)532b(In)35b(that)g(w)m(a)m(y)hΩ(5t)f(w)m(as)g(p)s(ossibl()i(to)d(analyze)i(in)f(a)g(v)m(ery)h(precise)Ωh(w)m(a)m(y)4334339y(the)hFu(Z)44bFz(resonance:)55Ωb(5ts)38b(mass,)i(-kdth)e(and)g(eca)m(ys)h((see)g(again)eΩ(fig.1.1).)58b(Wk(s)38b(these)4334459y(results)43Ωb(5t)f(w)m(as)h(p)s(ossibl()g(to)f(pro)m(v)m(e,)j(for)d(example,)kΩ(that)41b(to)s()i(are)f(three)h(and)f(only)4334579Ωy(three)37b(families)h(of)f(neutr3os)h(of)e(mass)i(b)s(elΩ)m(w)f(the)Ωh(half)e(of)h(the)gFu(Z)44bFz(mass)38b(that)e(coupe)433Ω4700y(no)c(the)hFu(Z)40bFz(()pFu(N)9434715yFt(˚)1013Ω4700yFz(=)28b(2)pFu(:)pFz(9895)21bFq(Σ)iFz(0)pΩFu(:)pFz(0083)31b([4]))i(.)pBfj(fu3344939aFq(ffl)pΩBfj(fu493wFz(Phan)44b(LEP2)g(from)e(No)m(v)m(em)m(b)s(er)k(1995)cΩ(to)g(No)m(v)m(em)m(b)s(er)j(2000)e([61)o(].)75b(It)43Ωb(w)m(as)i(the)e(h(95)4335059y(energy)33b(phase)h(of)d(LEP)-8Ωb(.)332b(The)h(incs(ase)g(of)d(energy)j(w)m(as)f(p)s(ossibl()hΩ(bas(rilly)f(b)m(y)h(the)e(in-)4335180y(corp)s(oran)d)24Ωb(of)f(sup)s(ercondaon)u0)k(acceΩran)u0)e(ca)m(vit)es.)42Ωb(This)26b(phase)f(w)m(as)g(in)m(te)fed,)4335300y(among)35Ωb(oto)ss,)j(to)d(the)h(disco)m(v)m(ery)j(of)c(the)i(Higgs)f(b)s(oson)fΩ(and)h(new)h(particles)g(b)s(ey)m(ond)4335420y(the)27Ωb(SM,)g(lik)m(e)g(the)g(sup)s(ersymmete(c)i(particles)f(as)e(-)m(ell)iΩ(as)e(SM)h(measuremen)m(ts)i(lik)m(e)f(the)puBfj(fu1912Ω5669a(53)pBfj(fueopΩ%%Page:5454Ω5453bopBfj(fuBfj(fuBfj(fuBfj(fuBfj(fu05105a@beginsFo(e)Ω31@llx27@lly563@urx796@ury425@rwi5669@rhiΩ@setsFo(e)Ω%%BeginDoc)48b:/afs/in2p3.fr/gronp/delphi/lopezr/AcceΩranors.psΩ%!PS-Adobe-3.0EPSF-3.0Ω%%Creator:AdobeIllustrator(r)6.0Ω%%For:(Caill5au)(CERN)Ω%%Title:(AcceΩranors.ps)Ω%%Creat)dDate:2(08/12/96)(22:19)Ω%%Bon)fFu0Box:3127563796Ω%%HiResBon)fFu0Box:31.4527.4987562.98522795.4189Ω%%Doc)48bProcessCaiors:CyanMagentaYellowBfj(fΩ%%Doc)48bFonts:HelveticaΩ%%+Times-BoldΩ%%+Times-RomanΩ%%Doc)48bSuppliedResonrces:procsetAdobe˙level2˙AI51.00Ω%%+procsetAdobe˙typography˙AI51.00Ω%%+procsetAdobe˙Illustrator˙AI6˙varsAdobe˙Illustrator˙AI6Ω%%+procsetAdobe˙Illustrator˙AI51.00Ω%AI5˙FileFormat2.0Ω%AI3˙CaiorUsage:CaiorΩ%%Doc)48bCustomCaiors:(LimeGreen)Ω%%CMYKCustomCaior:0.80.0513m(BlueSky)Ω%%+0.313mm(fluoblue)Ω%%+0.453m10(LimeGreen)Ω%%AI6˙CaiorSeparat)dSeb:11(AI6DefaultCaiorSeparat)dSet)Ω%%+Opt)ds:1163m10111011111813mmmmmmm-1-1Ω%%+PPD:12113m604522113m113mmmmmmmmm()Ω%AI3˙TemplateBox:288417m288417Ω%AI3˙TileBox:14577826Ω%AI3˙Doc)48bPreview:Heag(rΩ%AI5˙ArtSize:595842Ω%AI5˙RuΩrUnihs:1Ω%AI5˙ArtFlags:113m113m110Ω%AI5˙TargetResolut)d:800Ω%AI5˙NumLayers:2Ω%AI5˙OpenToView:-1638491.582658158m11340Ω%AI5˙OpenViewLayers:77Ω%AI5˙ViewPalette:202-1.54302.754349.25m177allΩ%AI5˙ViewPalette:212-143104283.5m177allsΩ%%EndCom48bsΩ%%BeginPrologΩ%%BeginResonrce:procsetAdobe˙level2˙AI51.20Ω%%Title:(AdobeIllustrator(R)V(rs)d5.0Łevel2Emulan)d)Ω%%V(rs)d:1.2Ω%%Creat04/10/93notΩΨ–ΩΨΨuserdictbeginΩΨΨ/packedarrayΩΨΨ–ΩΨΨΨarrayactorereadonlyΩΨΨ˝binddefΩΨΨ/setpack30/popłoaddefΩΨΨ/curr8bpack30falsedefΩΨendΩΨΨ0ΩΨ˝ifΩΨpopΩΨuserdict/defaultpack30curr8bpack30puttuesetpack30ΩΨ/inihializeΩΨ–ΩΨΨAdobe˙level2˙AI5beginΩΨ˝binddefΩΨ/term~

3.2.1 The tracking system

The tracking system is based on a set of gas detectors, mainly the Time Projection Chamber(TPC), and also the Inner Detector(ID), the Outer Detector(OD), the Forward Chambers A (FCA) and the Forward Chambers B(FCB) and the set of semiconductor detectors that form the Silicon Tracker.

Silicon Tracker

The Silicon Tracker is composed of two complementary detectors: the Vertex Detector (VD) in the barrel and the Very Forward Tracker (VFT) in the end-caps. Together they give the information about the primary interaction point and the very first stage of the tracking system.

The VD [64] consists of three coaxial cylindrical layers of silicon strip detectors of 25 μm at average radii of 6.3, 9.0 and 10.9 cm. Each layer covers the full azimuthal angle in 24 sectors with overlaps between adjacent sectors. The readout pitch is 50 μm in the Rϕ plane perpendicular to the beam direction. The polar angular acceptance goes from 25 to 155 degrees. The single hit precision of the detector is 8 μm in Rϕ and varies from 10 to 25 μm in z.

The VFT is built of two layers of 330 × 330 μm^2 pixel detectors and two layers of 200 μm wide mini-strips and it was designed to cover the forward polar angular regions of 11^o ≤ θ ≤ 26^o and 154^o ≤ θ ≤ 169^o missed by the VD. Its resolution is of the order of 100 μm.

The Time Projection Chamber TPC

It is formed by two cylindrical volumes divided by a high voltage (HV) plate, each divided into 6 azimuthal sectors each with 192 sense wires and 16 circular pad rows with constant spacing. The detector thus provide up to 16 space points per particle trajectory at radii of 40 to 110 cm between polar angles of 39^o ≤ θ ≤ 141^o. The TPC is the heart of the tracking system and for that reason it requires a continuous monitoring on its condition and performance. The ionizing media is a mixture of 80% Ar and 20% CH_4 at 1 atm of pressure. The HV plate has a constant voltage of 25 000 V which produces a drift gradient of 187 V/cm, and a mean drift velocity of 7 cm/μs. On the cylindrical wall there are 2 × 233 strips that are connected between each other by 4 MΩ resistances. This forms an electrostatic cage with the purpose of providing a uniform electric field especially at the edges of the TPC. The resolution of the TPC in the transverse plane Rϕ is 150 μm and about 600 μm in z. It provides also a measurement of dE/dx from the signal of the wires in front of the end plates.

Inner and Outer Detectors

The inner detector provides measurement points between the VD and the TPC. It provides also the basic signal that is combined with the signal of the outer detector to construct the trigger. The OD also provides additional measurement track elements after the Barrel Rich BRICH at a radius of about 2 m in order to increase the lever arm and thus the precision on the reconstructed momentum.

Forward Chambers A FCA and B FCB

They allow hit measurements of the particles at low polar angles outside of the TPC acceptance. The FCA covers polar angles of 11^o ≤ θ ≤ 32^o and 148^o ≤ θ ≤ 169^o and the FCB covers polar angles of 11^o ≤ θ ≤ 36^o and 144^o ≤ θ ≤ 169^o.

Muon chambers MUC

The MUC ensemble do not really participate to the tracking but we include it in, because to accomplish its main role consisting on the muon identification, it uses all the available tracking informations from the other detectors.

• Barrel muon chambers MUB They are composed of 3 layers of drift chambers with an acceptance on the polar angle θ, for muons with momenta above 3 GeV/c^2, of 53.0^o ≤ θ ≤ 88.5^o and 91.5^o ≤ θ ≤ 127.0^o. The first layer is located inside the HCAL right after 90 cm of iron and the two next layers are outside the HCAL after 20 cm of additional iron at the very external part of DELPHI. The precision of each chamber is of 1 mm for the Rϕ coordinate and 1 cm for z.

• Forward muon chambers MUF They cover the polar angles between 20^o ≤ θ ≤ 42^o and 138^o ≤ θ ≤ 160^o. They consist of two layers of drift chambers disposed perpendicularly to the beam, the first one placed after 85 cm of iron, and the second one 30 cm farther and after another layer of iron of 20 cm with scintillators in front. Each layer is made of four square quadrants of 4.5 m of side and 8 cm of width. The precision in x and y is of 5 mm.

• Surround muon chambers SMC These chambers were added in 1994 in the gap between the barrel and the forward region to improve the hermeticity of the DELPHI muon identification [65]. The eight SMC are placed at the eight corners in the inclined position showed on fig.3.2. Each of them has two modules made of two layers of gas detectors constructed on the same principle of the hadronic calorimeter HCAL that will be explained in the calorimetry section. The precision on the position of the muons is about 1 cm.

3.2.2 Calorimetry

The electromagnetic calorimetry system of DELPHI is composed of a barrel calorimeter (HPC), a forward calorimeter(FEMC), and two very forward calorimeters, the STIC and the VSAT. The whole system provides the energy measurement, the electron and photon identification, and the luminosity measurement.

The HPC

The High density Projection Chamber HPC measures the electromagnetic energy deposition in the barrel region. It works under the same principle as the TPC using several layers of lead wires inside a gas volume working as a proportional chamber. These wires play the role of the absorber and their total thickness is 18 radiation lengths. This method provides the reconstruction of the shower in three dimensions. The HPC consists of 144 modules arranged in 6 rings along and inside the magnetic field of the superconductor solenoïd (of 1.23 Tesla parallel to the beam). Each ring consists of 24 modules arranged around the beam axis with an inner radius of 108 cm and outer radius of 260 cm. The polar angle covered is between 43^o ≤ θ ≤ 137^o. The gm(w)m(g(to)g(th(g(to)g(th(g(ffffffth(g(ffffffth(g(fffff(y)hth(g(ffffffth(g(fffff(y)hth(g(ffffffth(g(ffffFt(o)3y)htYk49wFz(Sz(Surround)h(m)m(uon)g(c)m(ham)m(b)s(ers)i(SMC)Ω2444698y(These)43b(c)m(ham)m(b)s(ers)g(w)m(ere)g(added)f(in)g(1994)eΩ(in)i(the)f(gap)g(b)s(et)m(w)m(een)j(the)e(barrel)f(and)h(the)244Ω4818y(forw)m(ard)29b(region)g(to)g(impro)m(v)m(e)h(the)g(hermeticit)mΩcg(v14872419(DELPHI.)5(irrw)m(aaries)ceptance)37.l)i(laf)e(eac)m(th1Ωbb(The)3ctors)f(and)gnb(Eac)m(h.)1891dy(for56837)m(y)g()i(6)137eb(600)gFu(Γy(Theanb(Etem)g(hFt(o)i(thi(idenΩy(T)2078333q(ˇ((o)257the)fˇ)(o)257=E2)hFˇ=s(osit0.04en)j+n)j0(external)g(p32(o)257=ΩFz0een49m(olumepy)g3s)e(n49m(b(a4v84x)257th)hFˇΥth6351i¨)-269m(y(Δ`77)-2965h(wires)hΩf(ˇ)fΩFu(`)kFy)i(E)40b(wires)f(plΩe)g(system)189Ω89Ω1Fu(¯53The)30b(et(o)34962mary)g(in)mΩ(teracis)g(w)g(tsn)g(1994tiΘ(etf)e(tj(glas0y(a)Ω34b)s(es;.)59b(Eaic)g(signΩEaiacΩ2455yegs)i(aciden)L)24lumej(o)257Fq(Γmej(y(fo327nd)h(th=2)hFq284und)h,)48(ers)hΩ(of)e(d)345db((HPC),)im(hamu(`)jFq8(y(icul23Ω(DELPHI.)mo)s327nd)h(gap)g(bj(in)i(theiΩ2yFy(Muon)335orw)g(l23Ω(DELPHI.ne)g(p27nd)h(tht)mΩdthe5or846Ωl23Ω(DELPHI.n9abs327nd)h(gap)g(bj(in)i(theib(cm)h(ofs(et)72arr22(l23Ω(DELPHI.)m(eep27nd)h(thd)284Ω4818y(fo3s)4Fz(mh1Ωbb(Thees)h(meors)f(and)gnb(Eac)mhh.)1891dła)m(y)g(gheanbΩy(after(reaso)i(thi(ideiy(T)2078333q(ˇ((o)257theΩfˇ)(o)257=E235Fˇ=s(i(6)0.02b(+Fu(˘1837)0.12/)450Ω3430(olumepy)oget3430(Voget3518a)257the)fˇ)+98yF)0.11/(o)257the)fˇ)(es)h(w1895j)257th635d(the)i8yF2214Δ)eΩ(16)7)g(F)-y(Mand)g(B)f(F)m(6351(the)g(maf(L(sev)m(eral)jΩof)f(47(vides)Ioutside)h((trac189Ω(t)m(w)m(o)in)f((and)(esla)Ω(meors)f(anj)137ebac)mhh.)1891mms)g(an)g(eldbac)mhhy(sev)m(eral)jΩ(on)efand)h(nt)f(form40PC)g(con3,)fctrac(the)en)m()33Ωb(4bcond2978yg(cmund)lh)g(er)fThe)27i)121930lnd)f(th))m(elf978yFte)189(pit1Ωbs)f(1558r)38b(42er)f((:)pF4)e(MΩ)59b(Eacroond29)h(barr(gheanbg(after(rΩ(photufΩ(tra9bors)f(2613affffftho)m(v)m(ere)189e(meors)f(a.cage)3(fffffe(str0)g(corneg(ini(HPC)(4bcondf8yFtLEP)hyFz(at)4f(Bhab9Ω(yFz(TPt(d)345Ω549efter0(4297)f(is)+q(Γ9459g(F)-9eft674Ω4297)f(irg(TP0)m(61459g(F)-q(!Silic)-9eft9Fz(4297)fΩis)+q(9)e(459g(F)-9ef30Fy)4297)f(irg(TP0)3(who459g(FΩall)e(6351(o)017h(`)j)1749445ffffe(st35F(measu(h)g(BRICH)gctromaΩgnetict35F((inclined).)gΩ(Its)gFz(from)g(the)hg.)43b(It)d)fΩ(tim)1895300(TPC),89Ω673y(ter)37749457nd)59b(Ea.)1891mms)g(an)g(eldbac)mh2y(sev)m(eral)j(ltor)h(6)pΩ(p)s(469myFs(4)1832Sm2894f)m(b)s(erTIlto)g(Che)23b(electis.)47Ωb()18pl(CA))The)23b(elef)f(ab)(barrel)evq(fflb(go)s(48m(ereal(the)is)f(of)e(the(the)e(c)m(ham)m(b)s(3375y(c)m(Ωtruction)g(o27t(o)3y)m(v)m(er20d)34Fq(ˇ(sup)s(ercon.)87(thic)46(improf(the)g(erend)f(8)gAL)24422(b)m(mh.)70b(Tac)mhh9.0)h(and)g(10.9hm)h(and)e(fo.)80)m(vidrips))m(ble)h(do)e29b(w)mm(ham)m(b)u(`)jh(condition)g(and)f(m)g(in)f(t2w)m(o)g(next)g(l1)gΩ(21(DELPHI.402g(in)f(b(cm)h(o50ic)-933b(144)2492Ω16Ωallh(external)g(p7)880)Ω(21(DELPHI.964g(in)f(bcit)mΩcg(72ast)h(nal)g(p3)1390)Ω(21(DELPHI.1477g(in)f(b(cm)h(o5s)hFz(.)01972yFy(M7y(an77w)m(o)g(next)g(2053TΩ(21(DΩ678yFt7g(in)f(bciorimerips)as89173ig(comp)sf(of)g(25)f((eral)jgΩ.)43b(It)31)1895b(dr89Ω1.ΩFz(13Tc)mhh(of)g(the)hositionbarrel)h(rs)i(078333q(ˇ((o)257the)fˇ)(o)257=E2Fz(1ˇ=s2osit0(external)g(pa152yF(13+)h(0(external)g(p135oo)257=Ωr847gΩ(0)38b(cpy)292)g(i0)3V292)g(5b(a)257th635d(thΥth6Ω275ini(HΔ`p)s(c)g(calv)m(olery)34Ωb(yt35F(mm2894f)A)jFq((Tilto)g(Che)23b(electromagnetict35F(yFz(nd)f(8)gAL)2f(7.7the)e(ban)ransv)moyFtsalleles)25b(als0)g(cm.)41d)e(fond)g(10.9em)h(and)e(fo,(b)m(y)Ωm)m(ble)h(do)eΩ(v)m(ersot)g(really)g(parigh)m406(c)8addit)h(are)425b(aly(an7fte42(c)8a)f(irg0a)m(625b(al(078¡s(i(6)33b(18¡scrigh)m(36(c)8a)f(iPHI.n97425b((y)m(ey(M3072(c)8a)f(irg0a312925b(aly(at)mΩkan79TPC67gΩ)8a)f(iPHI.3(in25b(aly(a4en3603(c)8a)f(irg0a365625b((y)m78¡son)h(iden)e(the)h(sext)g9meters,)i(the)189Ω79360360Ω603n)f((to)0Ω790y(construct)29z(.)016351¡M7y(an79TPC3Ωl2Ω(DELPHI.)81tructly(a36)b(af2Ω(DELrg0a501tructly(ancip275Likb(Thee9(6)137ebac)mhhmeasug2334y(ani(SMC)uncthe)h(end)g(plat)Ωmromagnetict38F(yFz()f(th.)18913ig(com0(48837y(sev)m(eral)j[64)oe)j(75circulaHΩ552t38F()g(system)189Ωromag0947(FΩallImetrnd)h(phns)ftufΩ(traout)f(1)g(cm.)ponbad)h(st)293700yFrΩ(ph(drift)g(und)h(th163y945y(r.)18913(and)g(their)h(barr(e.)66(ere4)e(MΩct(o)34962ion)g(o24mhh.The)189Ω2.(b)s(er(TPs)h(w1492y(HΩ552te()g(system)18im)m(ble)h(do)eΩ(almos)244Ω530)g(y(ac0leadb(drf)gimΩkay)g(p:)46(im11)622(1g(24)f)244Ω39e.)adb(d72yFy(M30ic)-933b(er)2444097y(and9)112921g(2ddit)h(a1166)adb(d72the)27)m(videetector)hf(ab)(barrel3736y()43bcisgy(Theh(is)189251metho)sgrift)f(v)m(el0le308024)dΩFz1m(y)i(o5yg)hΩ(558626)pFzs.)43b(OO)90)31l23)f(is)hΩ)66(ee30802mplish)i()Ω18326)pFzctoobutane)(ions.)189197fB))e(stre)i(rmhh.The)1enci1s(er(TP5F(y736h(142Ω(De4)e(MΩres)h(ct(Thelikb(The(sho)m(wsf(of)vq(ffl(electmat(d)the)g)f(of)f(silr)f(the(the)e39y(are(w)mpthtraout)f6iform)h(eFzszd)38Ωb(Chelpsh(1so)g(334ycloC)0Ω1594y()g(of)f(375inthe)Ω44b(Eac)m(h)(The)27Ωb(p)s(ho)sgrwires)ion)h(of)e(e0275inrrel)f6)fΩ(azim)m(utc(g(ffafter(h(1us)g(owriPt(nΩkayss(eam,)233q(ˇ((o)257the)fˇ)(o)257=E2FhFˇ=sm(uon0(external)g(p21)22(13+)yFexternal)g(p12(o)257=Ω1449Ω158538b(cpy)1532557853b(a4v153255e)h(sex57th635Ω(thΥth6Ω75ini(HΔ`j(a)m24)f)b(The3am)m(b)se)g(co)1289matio6(aly(aW43bP5F((that)d(wilbuncMΔe2mary)g(gFu(Γy(axis)1891(of)f(thr,)i(anFu(Θ(ho)sgrL)2f(equ)244d(m)h(and89Ω2214y(r(hΩ228b(Tm700yint,o5s)hy(r(46(imLEP)hbuncMΔ-croont)g(c)d)e(fond)hΩ(and)lV/cm,)hspate)he(co)m(v)m(er)in.)8etecIn(46(imide)h(of)f(h(phThe)2jgΩ.)43bere)189ati40137y(sev)m(ein)m(t)1891(re)5Ωb(b(for)ggto)g(txisrmΩ(bt)29b(wc)01289y(dep)s(oi)hspatphoton)g(ideund)h(t)eΩ(ihΩ2521(Dh)(cbconbb(The244Ω4acceptalspat(T1iconT2pFuT3,)99ΩyFq(T4)(i)h(the)e)g(TPC79b(ThgFu(iv(eral)jj([66f(o)nciple)h(of)9(ers)hΩ(the)e(1)g(cm.)pati64(eac)1289h4acceptalspjt(T1Ω1652y(tT2)(Ωf(e)f(gasyncMΔr,)oud)j(91)pe6)fΩfrom)gt)lack49wFz(B(The)hCroondgΩ.Oceptancem(6o)m(v(th)m(e4((o)257B(a)h(CFz(O)sˇ)nci6s(er1g(triggcarounas.)47Ωgr)Ω34oC)0(HPCe-)1289fe4)engths.(ersotΩ)f(thevb(The(sT2Theh(673y(tic)1289sh(2883d)59b(pFzqui(the)i(mary)Ωdbac)mhhdata(h(phlle)fΩ(transong)e(and)asic)g(sig-s)h(cogFu(Γyicn.)61s(er(TP233)e1u(h)g(BRIT2Tstr003eac)12896Ω75h(673y(spjte)f(dbaakq(Δni(H3.59)20783095yFtsthe(the)e39he(co)m(v)m(er)inthe()h(of)eplat)Ω257B(a)h(CFz(O)35Fˇ)fΩfrom)gtevb(Thlyagneti.(46(imr(TP)s(ed)e(-Tstr123eac)ro)m38F(yg(sigrThe)18f(8)gAyFz(at))s(ersongpf(2613Ω(H36)p,y()43bg(26)pF(w)uBlackf)e1ug2)hFq(Σ)pF(w)uBlackf)e20)g(:)pFaTstrckeyersongpf(2)hth(¯)pF)ro)mn)m(tiΛt)Ω257mm(er)intg(that)g(cogvb(Th)e(fo.)f)f(113g(trigger.)4T41bained)soft)Ω)g(cm.e)f(gas)hΩl(thntg(that)g(th)m(ustrructlnasyncMΔr,)oud613)i(la91)pe6)fΩfrom)gt)lack49wFh)257B(a)h(CFz(O)sˇ.)f9(er13g244Ω4halvb(Tho)m(v)m(erb(for)ggto)g(thFt(ont)g(f)e200Ω348a)fansong)jtepply79b(Tb(w)m)189ir)Ωge(Me(9y(ae20)uon)g(cetho)si)hmoined).)tac)m08)g(cs)h(with)Fz(233)e42)hFq(the)f(0Ω36f(thein)g(p)s(o(fΩ(torimetac(trej)gt)lat)m(w)m(o)ghalf)(barrelplat)Ωmb(for)ggto)g(tcogvb(Th)e(fos)hth(ani(i(of)f()h(of)eT3yFys(er(Tstr7rac)mdata(res)h)Ωggt)g(f)rmΩ(oi)hspatp)s(olar)g(anglHz.(b)s(er(TPs)h(es)h6ciencyn)g(eldbac)mg(y(ach)f(144)i(SMC)37ebe)189iΩ558yFt(o)2Tstr846(ıpt2yFn)h(ogvb(Th)e(fos)(HV)f(plate)rΩ(9Ω552yFhogvb(Th)e(fos)htFz(pixe(w)mugt)k49v(th)m-likb(The(sevq(Δ)e(fos)(iohspato)m(v)m(str966(ΓcloC)0eetecck49(sens(6)pΩ(0Ω42684)f)b(The4am)m(b)Ah)mys)g(a5F(moft)lq(tl.e)f(0Ω44ns)g(from)g)27b(Chyegs)vides)Ωh(thiersongpFz(33f9Ω913y(tron))g(data(h(sets:h)hFΓu(rFzawΩFz(13data(p)e(ins)2078f)g(co)ul)r(l7b(ChDFzata(h(She)f(el)r(e)fΩ(tPs)h(TΩ14(Chpef(0Ω)h(w)m(all((o)257DFzShe)f(TΩ14(Cˇ),2Fz(1Γur)f(tng(p)s(shorFzt)rΩ(DFzShe)f(TΩ475d(thΥ(o)257X)trigshorFzt)pˇ),2Fz4)oe..(46(imr(TPhFΓu(rFzawΩi3data(dd(the)ih(phlle)fΩ(transong)on)g(T)gy(t-Tstthe)hΩ(ron))B)5intgs)vep)s(oi)(the)en)efand)h(ac)mhhyre)5st)rΩ(i(SMCsizen)g(eldbac)m80y(detectdata(h(sets.(46(imRa1)g(c)m(erdata(0(48s)f(ta13ig(coni(HPC)(4bconideier)f(pary(AN558[67]mΩ(tary)h(ani(SMCy(tron))ogvb(Th)e(foi(HPC)(4bconho)sgrPC)grThe0h(same)g4)e(MΩe(that)g(th)sectdata((w)mz(and(mea,thFt(Pt(de(fothe)ggniPC)hΩ(gB)01473Ωy(the)g(b)s(eam).(HV)f(plgvb(Th)e(foi0gΩ(sectitaggt)ge)27)m(y(AN55eetecnstan)m(tn)m(ded)h(b)sΩ(etlg)jtusotΩ)d)is)f(o(TPC)g(is)gdescripam).(HV)f(pl(2ibra-Tst5420y)e(for5(13data((ordeee)244Ω4y(SIM2334y[68])8yFz(at)43h(on)e(theg(y(acFtsamb(reg(10.9em)C)grThee(4)e(MΩ)hegle)hFulumΩ(bi0gΩ)g(calor(TP5F((TPC)g(is)g)fΩfromoFt(ogh(the)e(a(5)mΩ(b(iohMUB)240)h(a4yFq(hΓu(rFzawΩhhdata(uon)3s)h(wi.o50iced)e(inh)g(csamb(reg(m(ust5b(alsra)017h(data(h(ained)(coni(HPC)(4bconideransoΩy(divided))189hry(AN558)C)grThege)f(VDate)g(ha)g(the0lnd)datary)g(forw)m(ard)g(calo60meters,)i(the)189Ω79361361Ω61360b(and)f(the)g(VSA)-8b(T.)30s)Ioun)h(oa((wfufFu(y(HPC)(4bconho)sΩgΩ(b)s(e79b(T20pt2UB)2h(as)e(the)h(TPC)hΩ(j(b-taggt)g,(b)etce..,9iΩ5ha)gg(V)sf)f(the8837elp)s(olrg(m(uFz(13data(f3s)h(wis(eam,X)trigshorFzt)b(Cd(the)ih(prThe)18f(8)17498Fz(yΩ)b(The5am)m(b)Qu)2it)lqy(46(imChe(F)m(CAˇ)g(0Fy)FΩallf)e(e0(13data(f3aakq(01ni(Hnsong)ony(tron)hhyegs)cMΔecylindricd)jΩ(imetrm)sΩ(eyh4acceptalsphetac(ten8913jt(o)3496(k)e(elemqu)2it)al)j[64)oe))d(lea5)hΩ(eigh)mPs)h(vides)Ωh(thgHPC)(4bconi)pBlackd(na)m(um)hΩ(Qu)2)r(ityn)g43b(O1eck(4(CAΛhFˇΥQC)(m(kneb(of)f(thy(h(ainedΩ(that)g(th)m(u)d(le2b(dritsystem)othtraon-5intgs)fth(g(fhe)3-5intgsΩ4acceptalspjtfΩ(of)ade)197fB))ebac)mhhces)f(a)fs)lack49tem)g(hh(an96(8)174914084)f(sectetecon-5intgs)V)h(whic)m(gt(o)34962marb(praes)i(o)m-tro)m(wah)mys)g(h)C)grThef(has)h(af)(4buni)pBo214y(consthe)g52Ω(Deani(SMCtask:TP233))h(deteh(the)e(eV)h(whic)mt)29eslar)f(a)47ΩgΩFz(pixeh((TPC)g(is)gz(and(ee)g)f(of)f(sg))h(deteh(thg)V)h(whic)m(ge)g(oo)g(3fth(r0)g(ac)mhhyΩ34b(lgs)V)h(whic)m(gtate)g()m(e)g(3)e(695300(T244Ω4)g(of)g(si(1)g(cm.)ponyegs)co-)e(138)2d(of)f(h(rt)f(of)g(tΩ)iΩ(ars)g(ofeedb(for)g7b(Chois)g(comp)data(h(qu)2it)al)j)2497373700Ωof)f((TPC)g(isf(is)i(150th)gtYk49w(from)g(he)h(Fz(169ab(Chamw(u00Ωof)a)m(y)m)m(w)sΩi3data(fCsizes44338y(p1289feons)h(with)f()h(w(rΩ(photaris0.9em78yFtrefg)2729hd(m)ribzim)mj)174920b((ylv)m(olfhe)3-5intgs7QC)8yFz(d)e(fonng(p)iack49he)h)h(comrobg(par)189r)f(8)gAnsong)e(y(AN5.gs7It)8yFz(rder)2613iy(cage)2140(F)-9DFzShe)f(TΩ52Fˇ)fae)197r0)g()C)grThee(4)e(MΩj(run(la)m)37b((Hhhdata(uein89Ω48thlyakf()h(of24)eFz()g(of)g(sit(on))i(sectoΩ226(al(y(AN5.gi7It)fopBla(TPCrm138k)e(elem)g(m)h(ate)g(ha)ghofeedb(foΩ)gk,ductnstructed)g(on)eΩ(td4338y(d)g(xt)g(und)h(tan)hth(g(8b(Thard(cm.e)f(Fz(13errΩ(th)hFqIt)b(Ctc(g(hd)38Ωb(Cbic)m(gΩat)g(a)m(v)m(erim(utc(sl)g(azim)ahry(AN558)C)bg(p.ers)18973)f(ipb(T3)161(b)Qu)n(F)t(ein)m51kneb(ofjackt(olspatus)s(ositiiΩ5ha)gfwah)mys)g(2)jFq((vides)o)3516en)m3en)m(tumi0cl(ontd)g(on)eΩ(tg)h(the)g(mag9he)h)(thg)l(kins(ions.)omp)s(m(erin89Ω48thlya(olaeef(has)h189364iT20pt2Uu(¯)o)m(onstructed)g(on)eΩ(th(knesi(accei(along))47ΩgΩma(a)h(pte)2516enl)41d)eg(ha)g(tgvb(Th)e(foiiThgFu(iotal)e(th(sect351(t(o)m(vimg(consi8k)e(elem)C)-ectors)f(eacf(8uh(in)si(acceb)Ωe)2jg5ha)gfwjey(cons)g(b)s(eam).)4ase)i(the)f((VFT)ee)hg.(onesistciatΩ1031y(arm)i(and)t)g(con)Ωge(b(go)s(33o)s(dshapem)g(hFnd)g(plat)Ωmgvb(Th)e(fos)eΩ(16)7224)f)b(T3Cham)m(b)Em(y)g()5rigger.)458yFl(o)2TΩ(v)m(end)hΩb(O1Ωb(¨)-3925)g(from)g)27ilicolorimeso89hrm(Cema)f(plΩequ8k)e(e(ein)m)4ase)ietc(g(hdafter(reg(pu)h(HCA(as)g(dac)mhhcessnd)hΩ(and))eΩ(thm(b)(alonz(141)33146(Γkno)01)197r0)g(ase)i(tac)mhhc)s(oin)re-of-m(on))i)m(y)g(tsame397)38b(cpy)2022(l97)346Ω4v72x)257s36ΩyFnd)h(ac)mhhiniPC(thg))m(y)g(ghb(angle)ΩFu(`)sΩ(kneb(of)f(tht)h(req66(ΓiniPC(the558yFt(o)2ThyFzΩmgxa)ee)hg.equ)24(trac)mzero(on)f(tTconi3en)m(tum(of)g(11)726Ω3V)sf)rΩ(img(consi8k)e(elemac)m(CAˇ)g428(erequ8k)e(e(ein)mcnyegs)dehe)h)idenΩy(:)15Fz(44(one)e57th16f(t44(24)f)24ac)m)1788(44(oneΩ024=s24)e(455938b(cpy)1975(45593V77x)257s322FΓqg(TP0))Ω257E3221(t44(24)f)24v)r(isibl)qer(nd)f(the3oget44(onaΩ(th;Ch)(o))g(VSA)ˇ4657(sex57~)(pro)468(eacP)(p75Ω4697)f(i24ac)m)1859)468(eaˇ=skΓqg(TP0)2053T4657(l(078~)2039)468(eacP)210o)4697)f(i24v)r(isibl)qer(nd)f(thΩ3oget468(ea(th;C2)(o))g(VSA)(the)g(ca(w18954b(4828Ωolumepy)o6148283V72x)257s3635d(the)iof)f(sg))h(detehe-of-m(on))Ωmgm(y)g(3516,(adde)e57th19884915)f(i24v)r(isibl)qer(2231Ωe)g(cyd(the)i)g(comp)suand)g(1)fac)mhh)m(y)g(ghazim)a(ach)(tht)h(gΩ(2%%Page:59s)f(o169)3506,(They)38r(w)mdgger.)4neueh(t1yFz(T2142Ωe)age)g(78~)21283Ω(2%%PaP)21913Ω(35)f(i24v)r(isibl)qer(2434gΩ(2%%Pbciorrimevb(Th)g(ii0lnd)fu)189Ω91e4eld)j(1558s)i(un5140(F(yFt(o)2136energy)1(trigvisibly)h(anon))ihspatdehe)h)ideny(Th(078M)2052510Ft(o)1244042(c165)f(i24v)r(is)2140(5140(y)m78c)2182510Ft(o)14(22ecto140(F)-24=se)e57th2447gΩ10Ft(o)124442445q66((i24v)r(isibl)qer(2umino140(FΩ0qg(TP0)26de)e57P)28b(Ω10Ft(o)124483945q66((i24v)r(isibl)qer(3146Ω5140(F)-9c(3188(Ω10Ft(o)1243e2to140(F)-24nciple)e57P)3275Ω5155)f(i24tac)m)3494to140(F)-24e)i8f(esp)s(es)25Fu(Γrt)f)Ω18944e)i(a351(th777g(246e)g(78~)(6o)5Fu(ΓP)(rac52Ω6Ωf(i24ac)m)1e)3)5Fu()-24)37b((HhhopΩ%%Pagnsihogo(increao)e)g(magnnsist)amion)h()-933b(2694to2Ω6)f(i24ac)m)2883d5Fu()-24e)i82Ωg(ac)mhh)g(c)m(ham)m(b)s(512y(50539m(o2334y(aiont)g(c)58yFt(o)2TgΩm78yFtreΩfrom)gt)lack49wFhΩ(b)omt)g(c)gFu(Γyined)h(with)e(the)h(si61meters,)i(the)189Ω79362362Ω62361f((to)0Ω790y(construct)29b(T3C)g(wholeJec)46(imns)g(b)s(eam).also)g(pro)mΩ(vP5F(y(consfb(isgorin)m)44973700yFf(th)m(ushe)h)(thgΩ)l(kins(g(yFt(om)h(HCAi(td4ey)38pm)18im2e)g)f)s(ers293700yFdius)g(o(eldbac)(Inne49tig44d(e)h(do)it)al)j)2Ω91e4ey)38nnels.(4)Ω18InFz(The)f(ftc(sl))70b(Tac)mhhpuh(e)hg.20pt2yFgb(isgorin)m)4wq(Δ)j(7m)m(w)fThe)2gt)uctooeg(m(uf.20pt2)iof)fe)ietim(utV)sf)y(pro)m(vidutc(slnd2978(acFtafter(gb(F)-8ba(h(js)io5)h(of)e(eeΩfΓm,)234)115d(th-20pt2)i0ło)m(w)fe)i3(knesi(achdafter(re(Γh)e(foiΩi4497dbac)m80c(sl)g(azi49wFzrm)h(eF1786925)g(fs(131(tsa5llo)m(ΩyFz(upl(CAfi(e)f(ga)fThe)2gtts)g(resd(t)j(of)js)2ion)ge.)62b(T(o)017kFEMC)ltipl(cit)al)j[6eti.(80)m(o)351637l)e(thary)h(aMC)lti-20pt2)h(aMC)lti-jey(fb(isgor)j[64)o,)27)m(w1895eons.)omp)si(acceb)ter(remoine0(1g(24)hcescer)h(HCAansv)mougnal)g(of)jey((the)g(b)s(eam),ducb(wc)gle)hFurint)al)j46ΩyFz(.he)h)(thh)l(kins(g(nd)h(yre)5e)g(Υ(o)2q)h(eFetici23915Fu(ıpt2)ieetecV)f(p)2q)h(eFcrig2Fz(Thjs)`746Ω1s)e(frJec)dthe)g(b)s(eam).(Hc(g(ffafter(g(dde)h(ais)i(150ded)g3g)27(oin)im)a(gorith)30b(onesitciatt)g(un(of)f(11)2064h(1s12Ωyhey)38r(w)mn)h(o)01473Ωs)(HV)f(plneueh(t.(Hc((system)189Ω)s(sCham.)Ω(builWry)34Ωbmn)h(osi(accedescritem)g(hForrimeDURHAMge.)s)h(of[69]7b(Ch(gorith)iof)fe)i(the)f(usm08)g(cb(Tacism(wah)mys)gΩ(0Ωy(icuycular)i(pad)eDURHAMgeh(gorith)i02073g(pro)mΩ(v9Ω)s(sChaho)si)h(gorith)imeDURHAMggthe)2442n(b)m(er1Ωbb(ThehT)-8b(eslareao)e)(onesΩitciat(v9Ω)y)38r(w)matio9fffffth(e0(13neueh(t.agnbf)Ω18944smPs)h(mp)s(o)g(“)s(sCha”4337y(The)49b(gorith)i)e(furtn))Ωm)43b(It)31h(yisf)y(pro)a(acg(169)35061y(pyFt(fthidkins(rΩ(ph(drd2444unas.)4m.)41d)iPC(thg))s(sCham)htf(ab)r)f(a)4one)h(sde)hwFzb(a)h(prop`)b(ChA7ilicopseud(and(ms-9ati4fffff0)hFq(fΓm,(tPs5ti449(DELPHij)412ti4ffffpro)condition)g(and)fiof)g(11)726eΩ))s(sCham)hΓm,i(uon)3t)mΩ(y)h(jon)h()-24e)i87F((The)h)ideny(T)47ΩgΩ)uncthe)h(end)g(pla)j(ofbarrel)hex57th6463ti449(DELPHi;jihΩ256702mplish)ie4eld)j(g)58yFt(o)2T9(eene42()g(78~)94)Ω256702cP)(008ene8(eaΓPHi;ji1188(256702mpliio5)h(of)e(eeΩfz(mh1Ωbb(The4d(m)h(anpatus)s(gansong)on)g(TheDURHAMgeh(gorith)i0Ω268(ere)g(eB(F)m(c)m(ham)m(b)s9a(57)pBlackebarrel:)1)62Ω2882()g(78d)1)5301441)f(is)hΩ))5301907(DELPHij)1242(2882Ωyˇ=s2oh(o2(o)257mt))pˇ((o)257th168(e1441)f(is)hΩ)6e(of)07(DELPHiF17272882()g(78;F17(b)Ey(549(1441)f(is)hΩ)8)e(f)07(DELPHj(y(icu2882()g(24)(1322FΓqg(TP0)e(co)cos33b(2l1)g2897(DELPHij)20682882()g(24)Fexternal)y(con90365].)5;C3)FeΩy(constr077ga(w1895PhFΓu(.)016273092(DELPHij)420Ωr077g)-24e)i)4m.)41m(b)s(ercondition)g(and)fiofrrime)s(sCham))Ω257i(mini-stripy)h(joe)fˇ227463193yFs(4P5F(y)g(11)726fe)s(sCham)Ω189Ω(t)m(CAfi(vided))m289eslaim(th1Ωbb(The)3d(m)h(anpatained)joLPHI)rΩ(i(Shs.(erFz(pixeh(de)hstrrs)f(tif)hex57d)1n)h33Fz(yΩ)PHij)209trrs)f(d(the)iof)m289ee)g(has))e(and)maxamb(r(oi))hΩ(and)lu2890yex57d)175ci33Fz(yELPHcuf)f(5ci331b(d72the)5ys(er(T87F(new6fe)s(sCha)hex57k.)h(Th)g(eBobtELPHI)d)h(p(CAΓΩ343s(olar)3dt)eΩ(-vb(Th)g(ips)i(b)s(etz)tFz(.)pBla(HPCevious.(4)Ω1800y(ab)s(e)iof)f(s(wfu)f(and)m)h(d(jectiscMΔemat)Ω2y)Eypˇ:)1056360802mp57~)(041truFz(ycP)(10Fruc8ΩDELPHij)1tsatruFz(yˇ=s1310360802mp57~)(296truFz(ycP)(359Ωruc8(DELPHiF1409truFz(yˇ+)1522(l60802mp57~)(507(ruFzΩycP)(er0(ruc8(DELPHjF1722truFz(yΥ8;F1b(Chth1953Fruc8ΩDELPHij)4042(ruFz(yˇ=silic)-9E32217ruc8(DELPHiF2268ΩruFz(yˇ+)2dde)e57th243s(ruc8(DELPHjF2468ruFz(yΥ8:ΓΩ382b(d72thOt(o)m244Ω4scMΔemaspjt9Ω(t)m(w)m(ffafterem(erim(sigrTheΩ)18f(8)gAao)e)obtELP)h(anonlcond29js)2Ftretrinvt)g(unm.)41d)iPC(th0Ω394)g(im)g(smj)1i8InFz(The)ism(wah)mys)giof)f(s(w)s(sChaho)si978(acFΩthe)eof)f(s(wm)h(d(jectiscMΔemat)2y)Eypˇ22j(4069(ylv)m(gHPC)(4bcdm(elo)resolus(sCha)hcm.)41d)e(fond89Ω48th)hcgto)psde)h(the)g01473Ωs)(Hi)f(6)fThe)28)2d(ofum(ham)m(hd)3dges)18e0h((50ye)s(sCham))b(Ch9Ω(t)m(w)m(ffae6)fh1Ωbb(Thej3d(m)h(anpate)18erro)m(vs))eex57d)2)g(p4204(yELPHcuf)211(t418C)7b(H)1655300(T24Ωfz(mani(i(off))s(sCham)htlorime(com0(4z0eey9js))1685300(T244Ω4DURHAMgfh(gorith)iof)(Timareao)e)(onesitciat(vions.)oak))Ωmgm(y)g(g(169)35061at(likb(Thehe(com0(4430(o(gl),)i)(ee(thao)s(etz)tneas)i((ofbarresuremenjs))1)hFqIt)b(Cthe)244)f(s(sts)26b(oflcondjequ8k)e(e(esong:)15524469z(yΥ8yh16f(Ω4708(DELPHij)169z(469z(yˇ=s24who4616()g(78d)188(e4580(y)ms)hΩ)88(e4641(DELPHij)p180ho467)h(M0a4v180ho4761Ωsex57th1g(is)727y)ms)hΩ)8b(4787)f(i24v)r(is(nd)f(thΩ3343(469z(a(th;C4)(o))g(VSA0he)g(Ta(w1895cex57th652Ωe)54)f(i24v)r(is(481he)g(TP)-24e)i)4m.)41visibly)imgm(y)g(354)oe)4etecIn(u(`)g(that)g(2gt)g()m(e)g(3,)hex57th2)8ade)54)f(i24v)r(is(2513he)g(TP)-24)pBlulectioor)fΩfromoFd4(trac)m)18e0h(in)hFuh(detehes)i(b)d(anon)jmgm(y)g(3516,(u(Θbugnaley)41b(areiΩeso89fh(the)g(mag9169)35061htlorimelom)i(wiisf(iadll)h(region.d,e0h(pΩ%%Pab(wc)n(a)mlizm(v)m(er)43berreΩfrom)gt)lack4Ω257E31e)g(5195)f(i24v)r(is)1620eopΩ%%PΩyFz(m(of)ads)pBlaca)g(tgrrΩ(1558after)h(the)h(Barrel)g(Ri25)f(mer1Ωonceand)g(Outh(r9ΩThe)f(MUdenomt)afΩ(th9)h(of)e(50icecm(o)gd(m)h(anph)si(acceb)ter(rΩ((The)h)idennsong)e(and)asgle)hFuri022)s49de)e57y(c11Ω5315)f(i24cm(oPC67and)g(ˇ=s025b(aly78d)51(c)8addits)hΩ51(c445)f(i24cm(o1525b(aly78=th279(c)8a)f(i)124473Ωc445)f(i24v)r(is)37025b(aly(a(uon)h(iden(ard)g(calo62FeΩy(con(the)189Ω79363363Ω63362b(and)f(the)g(VSA)-8b(T.)30b(T3e3am)m(b)se)g(co)opt(olΩge(b(g46(im)hΩb(O1ri022)eles)25(TP)-24Exploitt)g(2ositac)mg(actef(has)h(aetz)tnb(r(o(c)m(ham)d)g(1)fa01473Ωs)(HV)f(Ω(tary)j(g)vb(Th)g(ii0lng558yFt(o)2ThfΩ(of)adeles)2669(ylΩ(thrimeterg(h))m(elg(co)m(v)m(ergvb(Th)e(fos,sm(uonns.)omc((The)h)i)e(and)g(the)gΩ(segle)hFuri022)s(23Ωfz(mhyt)g(undne)hg.)37b((HPCm(Cema)f(s)eΩ(167m)m(wW([64)o(or5(13(Γh)e(foihhe)f(MUdehe)h)i(v)m(erco)m(v)oC)0Ω159e)iety)g(syΩeb)ter(reus)s(gaate)g(ha)g(tf(th)m(ushgFu(iote)f((escritem)gd)i(unde0(ΓinFz(They)38pm)18g(4(uon)h(ide59g(11802858yFs(2Ω4939y([65].)5Thr(sC4337y(The)4F(y(cuthe)edehe)h)i(v)m((Hi):)(pr3Ω138802mp57T(adde)e24=silic)-9max)2)ard1247)f(io33b(2107Ω13b(aly(a(TP6(217(ee335)f(i24iF22m(ha3b(alymej(qmp57~)-50uon)g2283ee335)f(i24iF23Fz(a3b(alyme(TP1)26de)ez(^)-53ΩfΓm,n(o)2q)j)p2107(a368ru2a4v2172en)m6(a(thTP6(2242Ω1471)f(i24iF2271)n)m6(lymej(qmp57~)jn)g234)g1471)f(i24iF2376Ωn)m6(lymej(24b(1247)f(io333)43s(1626aly(a^5cex57nFys(ΩyFnd)h(corneg(ini(H)f(th.axamizenrel)g(Ri25)f(mer1Ωoncemen)mΩ(t(The)h)i)e29b(w)m“y(cuthefffth(”.)744Ω48184Fz(a747cted)sintgb(Chothe)g(mag91g(c)m(ha1m(b)s(er(ˇ(sus)i)vb(Th)g(i(g(nd)Ωe(and)asqu8k)e(e(esong0Ω159e)itry)g(system)g(reus)s(ig(is)g(com4FzΩ186702chgFu(iote(uon)h(ide59g(20m6(a(tion)244Ω4939Ω([65].)58p189(cit)al)j[6eti.(457y(The)4F(dehe)h)i(v)m(eri):)(p72Ω228g(F)-9SFzszd=s247een)16()(3)p187een)614(a4v187eΩ2652alo2(tsa8228g(F)-9mt))2124en)16()y(a(TP6(2194Ω2231(DELPHjF2231(n)16()y(a(((o)257)g23182231(DELPHT)(0Ω189)m406(n)16()y(a()are)422175)f(i)124p2124en)61359Ω4v215y(p57(sexthTP6(222y(p72(DELPHjF2257((p57(yΩy(a(((o)257)g23)422p72(DELPHjF238y(p57()y(a()are18Ω2615)f(i)1244Fz(251u()-24w1895P1ic)-9p)(612526(yΩ)PHT)(0)h(p)87een51u()-24is)30)g(ac)mhh9a(57)pBlackc)58yFt(o)2TgΩmck49wFfffth(g(Hc((led)e(and)as“sp189(cit)al)jjffth(”m4FzΩ262b(T4)e(MΩ)18321ymizes4(Tb(w)m)uand)g(1)fac)mii25)f(mer1Ωon.)Ω8233)e(str233)ton)g(sibly)g(gle)hFulues44351(theSFBlack4FzΩ27(24)h0s2oh(976y(b)s()-9SFPhFΣy(b)s235d(th1.l)i(lao)351637lorimeter(F)y)38ract89(zm(v)m(d)g(1)fac)mhh)vb(Th)e(foiiΩ4w18(pro)s)fand)h(“sp189(cal”)hex57SFzs6y(31s235s(et)44Fz(2872g(Outh(k4w18(p)h(MUg(nd)h(moined)cigm(b)slikb(The(sshapemΩ)gd)fex57SF)f(gap)34silic)-th1.lon)h(ide59g(30612858yFs(2Ω4939y([65].)5Aco5intgion)g(to[6eti.(437y(Tis)30)g()hΩ(and)e(022)sΩ0band)h(photu)2d(of)43b(It)31h(m(Cema)f(pl()hΩ(and)e(022)s)30)g(obtELPHI)4Fz(3181)f((:)c)197r7imeterg()vb(Th)e(foiiΩ4y(The)igFz(.)pBla(Hjs)2Ftgvb(Th)e(foiiT3b(b)me)f((ehe)h)ideunas.)eam,)231f)d(thm(25)f()i)g(comm)m(b)s(4Fz(330137after)h(the)h(Bar()Ω18(comm)58yFt(o)2Thg(1)fac)mhh(1)g(cm.)ponjs))12Ω4939y59g(34902858yFs(2)26372894yFzAcoopΩ%gion)g(to[64)oe)55tecIn(u7imeterg()18918(cm.es)i(150y(Theate)g(ha)ghoaco5intgion)Ωg(to[6eti,(pad)e(:)c)197)fac)mhh)vb(Th)e(foiny(T)47Ω4FzΩ36(ˇ(1)g(cm.)pt351js)2Ftgvb(Th)e(foΩ(j(w(w)m(ff(The)h)i)e)g(magΩoacoopΩ%gion)g(tof(9y(aha)gfwahpixeh(after)h(the)h(Barrel)g(Ri9a(57)pΩtrucb(g4Fz(373u(Γrt)f)18944e)i(a351d)eg(ha)g(tx-g(g(1lane)(er(ΓΩs(etz)t58yFt(o)2Thg(1)fac)mhh(1)g(cm.)phnjs))1age)3q((videb(T3e4am)m(b)L0pt2)457yIdyFl(oed)g(on)eΩ(tage)3197()y(aAy(ab)s(ns.)omp)al)faey(g(yFt(om)h(t)29b(wdwah)mys)giiΩ)137ebac)mhhstgi)h(of)f(g(1)fac)mg(y(consi(v(th)m(e4ey)38nnels4698yb(v)m(3m(ere(F)m(r0)g(o)s(er)f(an20pt2)h(onstructed)g(on)eΩ(tha(((oΩ-9efmini-stri)20783095yFt`637y(Ther0)g(20pt2)t)293spemΩ)gg(the)hg.v)oC)0ehothe)g(ma74944o)g(imuh(e)hj.20pt2yFh.he)h)(theΩ)l(kins,duclackcctooeg(m(u(T20pt2sd)29b(Wry)34Ωbmn2Ω(osi(accec2894f)mhg.20pt2Fh.hΨooeg(m(”7749455Ω(De4)Bar(i(la91)p(cb(Tand)5)87(e4522(DELPHo)94)g45n)f(bcicde)hhFnd)g(plat)Ωmoor)fΩfromoFd79b(T01473Ωyg(plained)nd)h(n)ponk14545)y)38r(w)m(pressure.)Ω(p)s(467416Ib(precisiu441993e3a(h)g(BRI3e4agc)m(ham)olaeeΩ(tary)gctooeg(v)m(er(i(Shsdegcons)(er)43b(IreΩfrom)gt)reao)e)g(ma)ΩmoloC)sf)f(the7uiresey)38r(w)mn)h(o)01473Ω)f449737tem)othtrac(slnd2)h(the)gFu(Γy(ahe(the)eEMC),)i(anctehat)d(wf.20pt2))(iohn)e)g(magΩov(th)m()(the)1)g(3fth(faate)g(ha)g(ta01473Ωs)(Hmisonstructed)g(m(um)(9yd.20pt2)iofi37b((HhhWW-pair)f(prThe)18fthe)h(ePC)(4bconi).t)h(gΩ(40(F(InFz(Thggm(yt)e(the)hs(er(bsnd)h(Thehe(cignal)g(of)20pt2)igΩoeEMC),)i(gh(the)egFu(Γy()(CA(as)gdbac)m80y(consgov(th)m()(tΩ5o6(al4ey)38nnels4ftlorimetooeg(m(ugr)43berreΩfrom)gt)reao)e)00Ωofr(w)m(T01473Ω)1)hFqFiiu4(u(´e3a(hoor)fΩfromoFdsfjackdorm)h(eF3622(5175)f(i)1121(es)2581m(ΩyFz(upl(CA4338y(ecisiu4igΩo3e4agcao)e)g(magrm)h(eF1oget5296tg(fs(131(tumino81g(cm)h(of)fe)f(VD)fThe)2gtts)i)137ebac)mgrm)h(eF27(5Ω5296tg(fs(121)28(62581m(ΩyFzae)eof)f(s(w20pt2)ioflori)(tΩ540137slehat)d(lya(omoinefetooeg(m((uon)h(iden)e(the)hΩa(63meters,)i(the)189Ω79364364Ω64363b(and)f(the)g(VSA)g(VSA)g(VSA)g(VSA-)530180(ea@beginspgg(thΩ0@llx0@lly5670@urx5670@uryh(M00@rwih(M00@rhi@setspgg(thΩ%%BeginDoc(ment:/afs/in2p3.fr/gto)p/delphi/lopezr/atoo220p1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%Bo)g((CABox:005670567Ω%%Title:/afs/cer).ch/us)r/r/rlopez/public/le99/atoo220p1.epΩ%%C)faΩon:HIGZVdo)ion1.26/04Ω%%C)faΩionDg(m:(2000/11/23y(p.34Ω%%EndCommentsΩ%%BeginProlΩgΩ8ydictbeginΩ/s–s(Γke˝def/l–5intto˝def/m–movtto˝def/t–(a(5)mΩ(˝defΩ/sw–s((CA)m(ar˝def/r–rotmΩ(˝def/rl–roll˝def/R–repfaΩ˝defΩ/d–r5intto˝def/rm–rmovtto˝def/gr–gs)i(oin˝def/f–eofill˝defΩ/c–setrgbco5or˝def/lw–set5int)m(ar˝def/sd–setdash˝defΩ/cl–oloC)paar˝def/sf–sc28efontsetfont˝def/bg(VSA–0setgray˝defΩ/box–mdup0exchdexchyd0exchnegydcl˝defΩ/NC–vep)s(dictbegind)iPclipend˝def/C–NCboxclipnt)paar˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0exchd˝def/X–0d˝defΩ/mp–nt)paar/yexchdef/xexchdef˝defΩ/sons–[w.7(emul4y.23mul].3854ymul4sdw0łcur)fntpointtA-))hr˝defΩ/mr–mpxm(Ωw2nstru02rc˝def/m24–mrs˝def/m20–mrf˝defΩ/mb–mpxm(Ωw2naddmΩw2nnegyyd0wnegydwyyd0wdcl˝defΩ/mt–mpxm(Ωw2naddmΩw2nnegywnegydwyydcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxm(Ωw2nsubmΩw2nwydwynegyydclf˝defΩ/mili–mpxm(Ωw2naddmΩw3nnegyw2negydw3yw2negydw3yw2dcls˝defΩ/m28i–mpxmw2nsub(Ωw2nsubw3yaddmΩw3nyd0w3negydw3yyd0w3dw3yydΩ0w3dw3ynegyyd0w3dw3ynegyydΩ0w3negydw3ynegyydcls˝defΩ/m29i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ4–sons˝repfaΩclfillgr˝defΩ/m30i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ5–sons˝repfaΩsgr˝defΩ/m31–mpxm(Ωw2nsubmΩ0wdxmw2nsub(ΩmwyydΩxmw2nsub(Ωw2naddmwywnegydxmw2nsub(Ωw2ΩnsubmΩwwds˝defΩ/m2–mpxm(Ωw2nsubmΩ0wdxmw2nsub(Ωmwyyds˝defΩ/m5i–mpxmw2nsub(Ωw2nsubmΩwwdxmw2nsub(Ωw2naddmwywnegyds˝defΩ/conncdict24dictdef/ReEncons–conncdictbegin/nco&naexchdefΩ/nfnamexchdef/(F)fontna)mexchdef/(F)fontdictb(F)fontna)mfindfontdefΩ/newfont(F)fontdictmax20d)34dictdef(F)fontdict–exchdup/FIDneΩ–dup/Encon(CAeq–exchdup20d)34)g(wycooynewfont31rollput˝–exchΩnewfont31rollput˝ifelss˝–pandpan˝ifelss˝13289newfontΩ/FontNa)mnfnamputnco&naaloaddpannco&na20d)342idiv–nt)fontΩ/Encon(CAget31rollput˝repfaΩnfnamnewfontdefintfontpanend˝defΩ/accvec[(ars/agrave181)/Agrave190/aFu(mflex192)/AFu(mflexΩ201/adiains)g204(/Adiains)g209/cced)m(b210/Cced)m(b211/eacuteΩ2e(t/Eacute2er)/egrave8y/Egrave85)/eFu(mflex)16(/EFu(mflexΩ217)/ediains)g218(/Ediains)g219/iFu(mflex)20/IFu(mflexΩ221/idiains)g222/Idiains)g22r)/ntilns224/Ntilns226(/oFu(mflexΩ228(/OFu(mflex)29/odiains)g230i/Odiains)g231/uFu(mflex)36(/UFu(mflexΩ237)/udiains)g238(/Udiains)g239/a(CA242(/A(CA24r)/ydiains)gat)e(/Ydiains)g24s/aacute247)/Aacute252(/ugrave85r)/Ugrave]defΩ/Times-Roman/Times-RomanaccvecReEnconsΩ/Times-Italic/Times-ItalicaccvecReEnconsΩ/Times-Bold/Times-BoldaccvecReEnconsΩ/Times-BoldItalic/Times-BoldItalicaccvecReEnconsΩ/Helvs)f(/Helvs)f(accvecReEnconsΩ/Helvs)f(-Oblique/Helvs)f(-ObliqueaccvecReEnconsΩ/Helvs)f(-Bold/Helvs)f(-BoldaccvecReEnconsΩ/Helvs)f(-BoldOblique/Helvs)f(-BoldObliqueaccvecReEnconsΩ/Couriai/CouriaiaccvecReEnconsΩ/Couriai-Oblique/Couriai-ObliqueaccvecReEnconsΩ/Couriai-Bold/Couriai-BoldaccvecReEnconsΩ/Couriai-BoldOblique/Couriai-BoldObliqueaccvecReEnconsΩ/oshow–gsave[]yysdtruecfrpaars(Γkegr˝defΩ/stwn–/fsexchdef/fnexchdef/textexchdeffnfindfontfssfΩtextswpanxsnadd/xsexchdef˝defΩ/stwb–/fsexchdef/fnexchdef/n(Fexchdef/textfexchdefΩtextf20d)34/tlenexchdefn(Ftlengt–/n(Ftlendef˝ifΩfnfindfontfssftextfdup20d)34n(Fsubn(Fesurnond)alswΩpannegyxsnadd/xsexchdef˝defΩ/accspg[(65)/plusminus66/(r67)/ex496(kPC(t68(/univrucb(Ω69)/exclam70i/numbdo)ign71/gr28)2r72/quesΩion7r)/rnongralΩ(bu/co5on75)/semico5on76/lcon77/br(VSet5eft78/br(VSet)h(RtΩ79/gr28)2requ)28y/br(Ve5eft81)/br(Ve)h(Rt82/)3y)c28Ω8r)/spans8bu/heart85)/diamond86/club87/lconequ)2Ω88/m)ltiply89/perc(kP90/infd)iPy48/Fu(lem)ltiply49/Fu(leplusΩ50/emptyset51)/loz0d)e52(/bullet53/aflow)h(Rt54/aflowupΩ55/aflow5eft56/aflowdown57/aflowbo3448/degcon4bu/comma4r)/plusΩ45/ahpix42(/ahpix5eft47)/divons61)/notequ)240/equi)al27241)/seces)Ω97/approxequ)298/ongruekP99/perpade)f(of)100/169)3aldiff101)/f(sysnΩ10o)/rnonr)h(barrg(0F(/unirrg(0bu/PC)gnr)ugnr)et105/reflex)ugnr)etΩ106)/notsub)et107u/PC)gnr)ub)et108/reflex)ub)et109)/eg(p)st110/noteg(p)stΩ111/gradiast112)/loge(b(and1er)/loge(b(o)114/aflowdblbo34Ω115/aflowdbl5eft116/aflowdblup117/aflowdbl)h(Rt118(/aflowdbldownΩ119/amgnr)and120/omega1121)/simiof)122/al2ph]defΩ/Symbol/Spgg(thaccspgReEnconsΩ%%EndProlΩgΩgsavey.25y.25ysc28egsave00tg(VSA[]yysd1łw181418142272ilicl1814Ω18142272iliC2268226800Che)g3643m-55d-63d-8X-5-3d-6-5d-2Ωn-8d-6Y2-8d6-5d5-3d8X63d55dsg(i0913m-57Ysg(i0613m88Ωd53d9X5-3d3n-8d-27Ysg()g372m-38(Ysg()g3643m-55d-63d-8XΩ-5-3d-6-5d-2n-8d-6Y2-8d6-5d5-3d8X63d55dsgpro)72mΩ-38(Ysg6e(the3m28d65d53d8Xsg67672m-4r)Y-2n-8d-3-3d-5-3dΩ-9X-53dsgp76643m-55d-53d-9X-5-3d-5-5d-3-8d-6Y3-8d5Ω-5d5-3d9X53d55dsgp95the3m33X5Y-35d-33d-53d-8X-6-3Ωd-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65dsg776913m-57YsΩg776643m-55d-63d-8X-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8ΩX63d55dsg822913m3-3d3n3d-32d-3-2dcls(rac72m-38(Ysg873Ω643m-25d-83d-8X-9-3d-2-5d2-6d6-2d13-3d6-3d2-5d-3Ω)Y-2n-5d-8-3d-8X-93d-25dsg903672m-5-3d-6-5d-2n-8d-6Y2Ω-8d6-5d5-3d8X63d55d38d6Y-38d-55d-63d-8Xcls944Ω913m-57Ysg)age72m-38(Ysg)age643m-55d-63d-8X-5-3d-6-5d-2-8Ωd-6Y2-8d6-5d5-3d8X63d55dsg1010913m-46Y3-8d5-3d6XΩsg1011e72m19Xsg1146(913m3-3d3n3d-32d-3-2dcls1149e72m-38(YsΩ1081672m-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8X63d55d38Ωd6Y-38d-55d-63d-8Xcls112272m-38(Ysg1122613m88d53d8ΩX6-3d3n-8d-27Ysg1211672m-5-3d-6-5d-3-8d-6Y3-8d6-5d5Ω-3d8X53d65d38d6Y-38d-65d-53d-8Xcls1268913m-6X-5Ω-3d-3-8d-46Ys1246e72m19Xsg1py913m-46Y2-8d6-3d5Xsg1p05Ω72m19Xsg1p41)913m2-3d3n3d-32d-2-2dcls1343(72m-38(Ysg1395Ω72m-4r)Y-3n-8d-3-3d-5-3d-8X-63dsg1395e643m-65d-53d-8XΩ-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65dsg1w)g(913mΩ-57Ysg1w)g(613m88d63d8X5-3d3n-8d-27Ysg1470913m-46Y3-8dΩ5-3d6Xsg146272m19Xsg1527913m-57Ysg1546he3m32X5Y-35d-23Ωd-63d-8X-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55dΩsg159772m-57Ysg1597643m55d63d8X5-3d6-5d2-8d-6Y-2-8dΩ-6-5d-5-3d-8X-63d-55dsg1651913m-46Y3-8d5-3d6Xsg1643Ω72m19Xsg169272m-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53Ωd55d38d6Y-38d-55d-53d-8Xcls1rran72m-38(Ysg1rran613m8Ω8d63d8X5-3d3n-8d-27Ysg1810643m-25d-83d-9X-8-3d-2-5Ωd2-6d6-2d13-3d6-3d2-5d-3)Y-2n-5d-8-3d-9X-83d-25dsΩ181418142272iliC2272ilim10X2913Y10X593Y10X-783Y10X-683Y10XΩ583Y10X493Y20X97Y116Xg1463Y10X-883Y20X-583Y10Xo9ffY10X393YΩ10Xo853Y10X-126fY10X350Y10X-1753Y10X483Y10Xo073Y10Xo65)YΩ11X-683Y10Xg4283Y10X-642(Y10Xg4483Y10Xo363Y10X-q66(Y10X-483YΩ10Xo93Y10X331(Y10X-457(Y10Xg447(Y10Xg-330Y21X24r)Y10Xg-2343YΩ10X973Y10Xo03Y10X493Y10Xg-3313Y10X593Y10X1453Y10X-293Y10XΩ-3b(aY10X204(Y10X-q95Y116Xg127(Y10Xg-1463Y10X3793Y10Xg-26r)Y10ΩX-q653Y10X1753Y10X-4283Y10Xq66(Y10X-o363Y10Xo9ffY10X-583Y10ΩX-783Y11X-583Y10Xo553Y10X1463Y10X-97(Y10Xg-1653Y10X873Y10XΩ-o073Y10Xo65)Y10Xg-3403Y10Xo65)Y10Xg393Y10Xg-23r)Y10Xg783Y11X9Ω(Y10X-483Y10X24r)Y10Xg-o853Y10X-165)Y10Xg8yY10X-o363Y10X-98Ω(Y10X593Y10X87(Y10Xg-1843Y10Xo9ffY11X-126fY10X-1(aY10X204(YΩ10X-783Y10X-o9ffY10Xo363Y10X-493Y10Xg-o073Y10X-93Y10X1073YΩ10X293Y10X-165)Y10Xg483Y11X783Y10X393Y10Xg-23r)Y10Xg873Y10XΩs12455670m-97(Y10Xg683Y10X-o463Y10X97(Y10Xg683Y10X-87(Y10Xg39Ω(Y10X-b(aY11X-165)Y10Xg804(Y10X-q93Y10X97(Y10Xg-24r)Y10Xg293YΩ10X973Y10X-393Y10Xg-293Y10X-783Y10Xo073Y10X-126fY10X1(aY11ΩX116Y10X593Y10X-o073Y10X483Y10X-o553Y10X583Y10Xo463Y10XΩ-1753Y10X19fY10X1(aY20Xg-293Y11X-1(aY10X203Y10Xo363Y10X-q85Ω(Y10Xg683Y10X583Y10X-o743Y10X97(Y10Xg483Y10X-293Y10X-783Y10ΩX983Y10X-o073Y11X87(Y10Xg-193Y10Xg-293Y10X93Y10Xg-683Y10X117Ω3Y10X-o073Y10X87(Y10Xg-383Y10X93Y10Xg1(aY10X-97Y116Xg583Y10XΩ-293Y10X683Y10X-o93Y10Xg-393Y10Xg-393Y10Xg293Y10X-193Y10Xg193YΩ10X-193Y20X-1(aY10X10Y116Xg583Y10Xg-683Y10X193Y20X-193Y10XΩ1(aY10X-1(aY20XgsNC2272ilim18yYs)612ilim-34Xgst)e(2753m-o7XΩst)e(3243m-o7Xst)e(3733m-o7Xst61421im-34Xgst)e(470m-o7Xst)eΩeopΩ3m-o7Xst)e(5670m-o7Xst61616(m-34Xgst)e(6643m-o7Xst)e(713mΩ-o7Xst)e(7613m-o7Xst61810m-34Xgst)e(859)m-o7Xst)e()07(m-o7XsΩt)e()he3m-o7Xst611004m-34Xgst)e(1053Tm-o7Xst)e(110o)m-o7Xst)eΩe115ym-o7Xst611199m-34Xgst)e(1247)m-o7Xst)e(1296tm-o7Xst)eΩe1345ym-o7Xst611393m-34Xgst)e(1442)m-o7Xst)e(1e)g3m-o7Xst)eΩe1539ym-o7Xst611588m-34Xgst)e(1636)m-o7Xst)e(16853m-o7Xst)eΩe17333m-o7Xst611782m-34Xgst)e(1831)m-o7Xst)e(187eem-o7Xst)eΩe19283m-o7Xst611976(m-34Xgst611976(m-34Xgst)e(20253m-o7Xsa5)h249Ω(m-7-2d-4-6d-2n-116d-6Y2-116d4-7d7-2d4Xg62d57d2116d6Ω)Y-2n116d-5e66d-62d-4Xcls114o4593m2Y25d22d42d9X4-2d2Ω-2d3n-5d-4Y-3n-4d-4-7d-21-21d30Xsa5)he)42m-7-2d-4-7d-2Ωn-116d-6Y2-116d4-6d7-2d4Xg62d56d2116d6)Y-2n116d-5e76d-62Ωd-4Xcls12336383m-21-3yd32Xs12336383m-453Ysa5)h6383m-7-2d-4Ω-6d-2n-116d-7Y2-106d4-7d7-2d4Xg62d57d210d7Y-2n116d-5Ωe66d-62d-4Xcls13y826(m-35d-62d-4X-7-2d-4-7d-2n-116d-11ΩY2-8d4n-5d7-2d2Xg62d55d26d2Y-2n76d-5e4d-62d-2X-7Ω-2d-4-4d-2n-7dsg15)h8333m-7-2d-4-7d-2n-116d-6Y2-116d4-7d7Ω-2d4Xg62d57d2116d6)Y-2n116d-5e76d-62d-4Xcls11210ilim-6Ω-2d-2-4d-5Y2-46d4-2d9-2d6-3d5-46d2-4d-7Y-2n-4d-3-2Ωnd-6-2d-9X-62d-22d-24d7Y24d44d63d92d42d34d5)YΩ-3e4d-62d-9Xcls15)h10ilim-7-2d-4-7d-2n-106d-7Y2-116d4-6dΩ7-2d4Xg62d56d2116d7Y-2n106d-5e76d-62d-4Xcls65)12er)m42Ω6d766d-453Ysa1412213m-6-2d-4-6d-2n-116d-6Y2-116d4-7d6-2dΩ5X62d57d2116d6)Y-2n116d-5e66d-62d-5Xcls15)h12213m-7-2dΩ-4-6d-2n-116d-6Y2-116d4-7d7-2d4Xg62d57d2116d6)Y-2n116dΩ-5e66d-62d-4Xcls65)1407(m42d7e76d-453Ysa0e(1e053m2Y25d22Ωd42d9X4-2d2-2d3n-5d-4Y-3n-4d-4-7d-21-21d30Xsa5)h1w)gΩ(m-7-2d-4-7d-2n-116d-6Y2-116d4-6d7-2d4Xg62d56d2116d6Ω)Y-2n116d-5e76d-62d-4Xcls65)160o)m42d7e66d-453Ysaard1610m-21Ω-3yd32Xs12331610m-453Ysa5)h1610m-7-2d-4-6d-2n-116d-7Y2-10Ω6d4-7d7-2d4Xg62d57d210d7Y-2n116d-5e66d-62d-4Xcls65Ωe1796tm42d7e76d-46Ys13)h(M98(m-35d-62d-4X-7-2d-4-7d-2n-11Ω6d-11Y2-8d4n-5d7-2d2Xg62d55d26d2Y-2n76d-5e4d-62d-2ΩX-7-2d-4-4d-2n-7dsg15)h18053m-7-2d-4-7d-2n-116d-6Y2-116d4Ω-7d7-2d4Xg62d57d2116d6)Y-2n116d-5e76d-62d-4Xcls65)1990Ωtm436d766d-453Ysa12)19993m-6-2d-2-4d-5Y2-46d4-2d9-2d6-3Ωd5-46d2-4d-7Y-2n-4d-3-2nd-6-2d-9X-62d-22d-24d7Y24Ωd44d63d92d42d34d5)Y-3e4d-62d-9Xcls15)h19993m-7-2dΩ-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106dΩ-5e76d-62d-4Xcls2272ilim18yXs227261im-34Ys)77t)e(m-o7YsΩ328t)e(m-o7Ys(378t)e(m-o7Ys(4283261im-34Ys47een)e(m-o7Ys(529t)eΩem-o7Ys(58y()e(m-o7Ys(6303261im-34Ys68y()e(m-o7Ys(73u(()e(m-o7YΩs781y()e(m-o7Ys(832261im-34Ys882(()e(m-o7Ys(932(()e(m-o7Ys(983Ω(()e(m-o7Ys(10Fz(261im-34Ys1084(()e(m-o7Ys(1134(()e(m-o7Ys(1184(()eΩem-o7Ys(1235(261im-34Ys1285(()e(m-o7Ys(1336)()e(m-o7Ys(1386)()e(mΩ-o7Ys(14(on261im-34Ys1487)()e(m-o7Ys(1537)()e(m-o7Ys(1588t)e(m-o7ΩYs(16383261im-34Ys1688t)e(m-o7Ys(173een)e(m-o7Ys(1789t)e(m-o7YsΩ18403261im-34Ysy)m)mn)e(m-o7Ys(194)mn)e(m-o7Ys(1991t)e(m-o7YsΩ2041t261im-34Ys)2532042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2Ωd4Xg62d56d2116d7Y-2n106d-5e76d-62d-4Xcls39e(1993m2Y25Ωd22d42d9X4-2d3-2d2-5d-4Y-2-4d-5-7d-21-21d30XsΩg44832042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg72d46d2Ω116d7Y-2n106d-4e76d-72d-4Xcls61532042m-22-3yd33Xs61532042mΩ-453Ysoo)g2042m-6-2d-4-7d-3n-106d-7Y3-116d4-6d6-2d5X62dΩ56d2116d7Y-2n106d-5e76d-62d-5Xcls8233198(m-24d-72d-4XΩ-6-2d-5-7d-2n-106d-11Y2-9d5-46d6-2d2Xg72d446d27d2YΩ-266d-45d-72d-2X-6-2d-5-5d-2-6dsg851g2042m-6-2d-5-7dΩ-2n-106d-7Y2-116d5-6d6-2d4Xg72d46d2116d7Y-2n106d-4e76dΩ-72d-4Xcls1007(2042m-6-2d-2-4d-5Y2-46d4-2d9-2d6-2d5Ω-5d2-4d-7Y-2n-4d-3-2nd-6-2d-9X-62d-22d-34d7Y34deΩeod62d92d42d34d5)Y-3e4d-62d-9Xcls1053T2042m-7-2d-4Ω-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106d-5Ωe76d-62d-4Xcls1183ee95tm436d766d-453Ysa23r)2042m-7-2d-4-7dΩ-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106d-5e76dΩ-62d-4Xcls127632042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2dΩ4Xg72d46d2116d7Y-2n106d-4e76d-72d-4Xcls13854e95tm436d66Ω)d-453Ysa42331993m2Y35d22d42d9X4-2d2-2d2-5d-4Y-2-4Ωd-4-7d-22-21d31Xs1477(2042m-6-2d-4-7d-3n-106d-7Y3-116d4Ω-6d6-2d5X62d56d2116d7Y-2n106d-5e76d-62d-5Xcls15864e95Ωtm436d766d-453Ysa6)e(2043m-21-3yd32Xs16)e(2043m-453Ysa67932042mΩ-6-2d-5-7d-2n-106d-7Y2-116d5-6d6-2d4Xg72d46d2116d7YΩ-2n106d-4e76d-72d-4Xcls1788(e95tm436d766d-453Ysa8b(198(m-34Ω6d-62d-4X-7-2d-4-7d-2n-106d-11Y2-9d4-4d7-2d2Xg62d54Ω6d27d2Y-266d-55d-62d-2X-7-2d-4-5d-2-6dsg1881g2042m-7Ω-2d-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2Ωn106d-5e76d-62d-4Xcls1989(e95tm53d666d-453Ys20Fy)2042m-7-2dΩ-2-4d-5Y2-46d5-2d8-2d7-2d4-5d2-4d-7Y-2n-4d-2-2nd-6Ω-2d-9X-72d-22d-24d7Y24d55d62d92d42d24d5)Y-24Ω6d-62d-9Xcls2082((042m-6-2d-5-7d-2n-106d-7Y2-116d5-6d6-2Ωd5X62d46d3116d7Y-3n106d-4e76d-62d-5Xcls181418142272ilΩiC2268226800Ch635(63(1e064e978blh635(63(1e064e978blh14)e(20253m-313YsΩ14)e(20253m12-313dsg1w6820253m-o2-313dsg1w6820253m-313Ys1479320064mΩ18X3)Y-2n3d-11d-3n2d-5X-3-2nd-3-3d-1n-4d-3Y1-5d3-3d3Ω-od5X31d33dsg1524en0153m-21Ysg1524en010m-3n3d-32d-4X-4-2Ωd-3-3d-1n-4d-3Y1-5d3-3d4-od4X31d33dsg15(on20153m-21YΩsg15(on2009tm54d32d4X3-2d2-4d-153Ysa89620253m-o5X-2-13dΩ21d42d5X5-2d3-3d1n-4d-3Y-1-5d-3-3d-5-1d-5X-41dΩ-22d-1n3dsg192320253m-o5-21d23Xs192320253m-313Ys19411997)m-oΩ-2d1-1d21d-22dcls1973n20153m-1-5d-3-3d-5-1d-1X-51dΩ-3n3d-15d1Y15d33d51d1X5-1d3-3d1n-66d-8Y-1-7d-3n-5Ωd-5-1d-3X-41d-2n3ds1987(20253m16X-9-o2d5X3-1d1-2d2-4Ωd-3Y-2-5d-3-3d-4-1d-5X-41d-22d-1n3dsg181418142272iliCΩ2268226800Ch181418142272iliC2268226800Ch355)19933m-92Y5-166d11Ω6-66d11Xs338(e9553m38Xsg409te9553m21-76dsg452te9553m-22-76dsg452Ωte9553m21-76dsg495te9553m-22-76dsg553019553m-10-66d-11n-106d-6-o7dΩ-o0Y6-o7d11n-106d10-66do7X1066d11106d6o7d10Y-6o7d-11106dΩ-o066d-17Xcls749te9553m-76Ys749te939ym-o1106d-o166d-16X-11n-6Ω6d-11n-106d-5-o7d-o0Y5-o7d11n-106d11n-66d16Xo166do1106dsg851Ωte939ym-o0106d-o166d-16X-11n-66d-11n-106d-5-o7d-o0Y5-o7d11n-10Ω6d11n-66d16Xo166do0106dsg9o119553m-11n-66d-11n-106d-5-o7d-o0Y5Ω-o7d11n-106d11n-66d16Xo166do1106d5o7d10Y-5o7d-11106d-o166dΩ-16Xcls99219553m-114Ys9921939ym11106d1066d17X10-66d11-106dΩ6-o7d-o0Y-6-o7d-o1n-106d-10-66d-17X-o066d-11106dsg1148)19933mΩ-114Ys11864e92o)m65Xo1Y-5o16d-656d-o166d-16X-11n-66d-10-106dΩ-6-o7d-o0Y6-o7d10n-106d11n-66d16Xo166do1106dsg128919553m-114ΩYs12891939ym11106d1066d17X10-66d11-106d6-o7d-o0Y-6-o7d-o1Ωn-106d-10-66d-17X-o066d-11106dsg1397)19933m-92Y5-166d116-66d11XΩs138119553m37Xs147819553m-11n-66d-11n-106d-5-o7d-o0Y5-o7d11Ωn-106d11n-66d16Xo166do1106d5o7d10Y-5o7d-11106d-o166d-16XclΩsg1559te9553m-76Ys1559te9333m16166d11666d16Xo1-66d5-166d-543YsΩ1715te939ym-5106d-o666d-16X-17n-66d-5n-106d5-116do1-66dili-5d11Ωn-56d5-116d-6Y-5n-106d-16n-66d-16X-17n66d-5n106dsg181418142272iliCΩ2268226800Ch181418142272iliC2268226800Ch1242(1152m14X14-7d7Ω-7d56-o346dsg129111033m-42-996dsg136)h10ilim74d11106d-73Ys(14(1Ω10o42m3Y4e76d34d73d14Xg7-3d4-4d3-76d-7Y-3n-76d-7-106dΩ-35-35d493Xsa509te0ilim74d10106d-73Ys(181418142272iliC2268Ω226800Ch1752te36)m-57Ysg1752te09ym-55d-53d-9X-5-3d-5-5d-3Ωn-8d-5Y3-9d5-5d5-3d9X53d55dsg1771)n013m33X5Y-36d-3Ωn2d-53d-8X-6-3d-5-5d-3n-8d-5Y3-9d5-5d6-3d8X53d65Ω6dsg1852te17)m-4r)Y-2n-8d-3-3d-6-3d-8X-536dsg1852te09ym-55d-6Ω63d-8X-5-3d-5-5d-3-8d-5Y3-9d5-5d5-3d8X63d55dsΩ1874te17)m-38(Ysg1874te013m38d55d53d8Xsg19064e013m33X5Y-36Ωd-32d-53d-8X-6-3d-5-5d-3n-8d-5Y3-9d5-5d6-3d8X53Ωd65dsg19553e013m32X5Y-266d-32d-63d-8X-5-3d-5-5d-3-8dΩ-5Y3-9d5-5d5-3d8X63d55ds20F3te09ym-35d-83d-8X-8-3Ωd-3-5d3-5d6-3d13-3d5-2d3-66d-3Y-3-5d-8-3d-8X-83dΩ-35dsg181418142272iliCΩgrgrΩshowpageΩendΩ%%EOFΩΩ%%EndDoc(mentΩ@(Timpgg(th131365]@beginspgg(th0@llx0@lly5670@urxΩ5670@uryh(M00@rwih(M00@rhi@setspgg(thΩ%%BeginDoc(ment:/afs/in2p3.fr/gto)p/delphi/lopezr/atoo420p1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%Bo)g((CABox:005670567Ω%%Title:/afs/cer).ch/us)r/r/rlopez/public/le99/atoo420p1.epΩ%%C)faΩon:HIGZVdo)ion1.26/04Ω%%C)faΩionDg(m:(2000/11/23y(p.34Ω%%EndCommentsΩ%%BeginProlΩgΩ8ydictbeginΩ/s–s(Γke˝def/l–5intto˝def/m–movtto˝def/t–(a(5)mΩ(˝defΩ/sw–s((CA)m(ar˝def/r–rotmΩ(˝def/rl–roll˝def/R–repfaΩ˝defΩ/d–r5intto˝def/rm–rmovtto˝def/gr–gs)i(oin˝def/f–eofill˝defΩ/c–setrgbco5or˝def/lw–set5int)m(ar˝def/sd–setdash˝defΩ/cl–oloC)paar˝def/sf–sc28efontsetfont˝def/bg(VSA–0setgray˝defΩ/box–mdup0exchdexchyd0exchnegydcl˝defΩ/NC–vep)s(dictbegind)iPclipend˝def/C–NCboxclipnt)paar˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0exchd˝def/X–0d˝defΩ/mp–nt)paar/yexchdef/xexchdef˝defΩ/sons–[w.7(emul4y.23mul].3854ymul4sdw0łcur)fntpointtA-))hr˝defΩ/mr–mpxm(Ωw2nstru02rc˝def/m24–mrs˝def/m20–mrf˝defΩ/mb–mpxm(Ωw2naddmΩw2nnegyyd0wnegydwyyd0wdcl˝defΩ/mt–mpxm(Ωw2naddmΩw2nnegywnegydwyydcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxm(Ωw2nsubmΩw2nwydwynegyydclf˝defΩ/mili–mpxm(Ωw2naddmΩw3nnegyw2negydw3yw2negydw3yw2dcls˝defΩ/m28i–mpxmw2nsub(Ωw2nsubw3yaddmΩw3nyd0w3negydw3yyd0w3dw3yydΩ0w3dw3ynegyyd0w3dw3ynegyydΩ0w3negydw3ynegyydcls˝defΩ/m29i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ4–sons˝repfaΩclfillgr˝defΩ/m30i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ5–sons˝repfaΩsgr˝defΩ/m31–mpxm(Ωw2nsubmΩ0wdxmw2nsub(ΩmwyydΩxmw2nsub(Ωw2naddmwywnegydxmw2nsub(Ωw2ΩnsubmΩwwds˝defΩ/m2–mpxm(Ωw2nsubmΩ0wdxmw2nsub(Ωmwyyds˝defΩ/m5i–mpxmw2nsub(Ωw2nsubmΩwwdxmw2nsub(Ωw2naddmwywnegyds˝defΩ/conncdict24dictdef/ReEncons–conncdictbegin/nco&naexchdefΩ/nfnamexchdef/(F)fontna)mexchdef/(F)fontdictb(F)fontna)mfindfontdefΩ/newfont(F)fontdictmax20d)34dictdef(F)fontdict–exchdup/FIDneΩ–dup/Encon(CAeq–exchdup20d)34)g(wycooynewfont31rollput˝–exchΩnewfont31rollput˝ifelss˝–pandpan˝ifelss˝13289newfontΩ/FontNa)mnfnamputnco&naaloaddpannco&na20d)342idiv–nt)fontΩ/Encon(CAget31rollput˝repfaΩnfnamnewfontdefintfontpanend˝defΩ/accvec[(ars/agrave181)/Agrave190/aFu(mflex192)/AFu(mflexΩ201/adiains)g204(/Adiains)g209/cced)m(b210/Cced)m(b211/eacuteΩ2e(t/Eacute2er)/egrave8y/Egrave85)/eFu(mflex)16(/EFu(mflexΩ217)/ediains)g218(/Ediains)g219/iFu(mflex)20/IFu(mflexΩ221/idiains)g222/Idiains)g22r)/ntilns224/Ntilns226(/oFu(mflexΩ228(/OFu(mflex)29/odiains)g230i/Odiains)g231/uFu(mflex)36(/UFu(mflexΩ237)/udiains)g238(/Udiains)g239/a(CA242(/A(CA24r)/ydiains)gat)e(/Ydiains)g24s/aacute247)/Aacute252(/ugrave85r)/Ugrave]defΩ/Times-Roman/Times-RomanaccvecReEnconsΩ/Times-Italic/Times-ItalicaccvecReEnconsΩ/Times-Bold/Times-BoldaccvecReEnconsΩ/Times-BoldItalic/Times-BoldItalicaccvecReEnconsΩ/Helvs)f(/Helvs)f(accvecReEnconsΩ/Helvs)f(-Oblique/Helvs)f(-ObliqueaccvecReEnconsΩ/Helvs)f(-Bold/Helvs)f(-BoldaccvecReEnconsΩ/Helvs)f(-BoldOblique/Helvs)f(-BoldObliqueaccvecReEnconsΩ/Couriai/CouriaiaccvecReEnconsΩ/Couriai-Oblique/Couriai-ObliqueaccvecReEnconsΩ/Couriai-Bold/Couriai-BoldaccvecReEnconsΩ/Couriai-BoldOblique/Couriai-BoldObliqueaccvecReEnconsΩ/oshow–gsave[]yysdtruecfrpaars(Γkegr˝defΩ/stwn–/fsexchdef/fnexchdef/textexchdeffnfindfontfssfΩtextswpanxsnadd/xsexchdef˝defΩ/stwb–/fsexchdef/fnexchdef/n(Fexchdef/textfexchdefΩtextf20d)34/tlenexchdefn(Ftlengt–/n(Ftlendef˝ifΩfnfindfontfssftextfdup20d)34n(Fsubn(Fesurnond)alswΩpannegyxsnadd/xsexchdef˝defΩ/accspg[(65)/plusminus66/(r67)/ex496(kPC(t68(/univrucb(Ω69)/exclam70i/numbdo)ign71/gr28)2r72/quesΩion7r)/rnongralΩ(bu/co5on75)/semico5on76/lcon77/br(VSet5eft78/br(VSet)h(RtΩ79/gr28)2requ)28y/br(Ve5eft81)/br(Ve)h(Rt82/)3y)c28Ω8r)/spans8bu/heart85)/diamond86/club87/lconequ)2Ω88/m)ltiply89/perc(kP90/infd)iPy48/Fu(lem)ltiply49/Fu(leplusΩ50/emptyset51)/loz0d)e52(/bullet53/aflow)h(Rt54/aflowupΩ55/aflow5eft56/aflowdown57/aflowbo3448/degcon4bu/comma4r)/plusΩ45/ahpix42(/ahpix5eft47)/divons61)/notequ)240/equi)al27241)/seces)Ω97/approxequ)298/ongruekP99/perpade)f(of)100/169)3aldiff101)/f(sysnΩ10o)/rnonr)h(barrg(0F(/unirrg(0bu/PC)gnr)ugnr)et105/reflex)ugnr)etΩ106)/notsub)et107u/PC)gnr)ub)et108/reflex)ub)et109)/eg(p)st110/noteg(p)stΩ111/gradiast112)/loge(b(and1er)/loge(b(o)114/aflowdblbo34Ω115/aflowdbl5eft116/aflowdblup117/aflowdbl)h(Rt118(/aflowdbldownΩ119/amgnr)and120/omega1121)/simiof)122/al2ph]defΩ/Symbol/Spgg(thaccspgReEnconsΩ%%EndProlΩgΩgsavey.25y.25ysc28egsave00tg(VSA[]yysd1łw181418142272ilicl1814Ω18142272iliC2268226800Che)g3643m-55d-63d-8X-5-3d-6-5d-2Ωn-8d-6Y2-8d6-5d5-3d8X63d55dsg(i0913m-57Ysg(i0613m88Ωd53d9X5-3d3n-8d-27Ysg()g372m-38(Ysg()g3643m-55d-63d-8XΩ-5-3d-6-5d-2n-8d-6Y2-8d6-5d5-3d8X63d55dsgpro)72mΩ-38(Ysg6e(the3m28d65d53d8Xsg67672m-4r)Y-2n-8d-3-3d-5-3dΩ-9X-53dsgp76643m-55d-53d-9X-5-3d-5-5d-3-8d-6Y3-8d5Ω-5d5-3d9X53d55dsgp95the3m33X5Y-35d-33d-53d-8X-6-3Ωd-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65dsg776913m-57YsΩg776643m-55d-63d-8X-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8ΩX63d55dsg822913m3-3d3n3d-32d-3-2dcls(rac72m-38(Ysg873Ω643m-25d-83d-8X-9-3d-2-5d2-6d6-2d13-3d6-3d2-5d-3ΩnY-2n-5d-8-3d-8X-93d-25dsg903672m-5-3d-6-5d-2n-8d-6Y2Ω-8d6-5d5-3d8X63d55d38d6Y-38d-55d-63d-8Xcls944Ω913m-57Ysg)age72m-38(Ysg)age643m-55d-63d-8X-5-3d-6-5d-2-8Ωd-6Y2-8d6-5d5-3d8X63d55dsg1010913m-46Y3-8d5-3d6XΩsg1011e72m19Xsg1146(913m3-3d3n3d-32d-3-2dcls1149e72m-38(YsΩ1081672m-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8X63d55d38Ωd6Y-38d-55d-63d-8Xcls112272m-38(Ysg1122613m88d53d8ΩX6-3d3n-8d-27Ysg1211672m-5-3d-6-5d-3-8d-6Y3-8d6-5d5Ω-3d8X53d65d38d6Y-38d-65d-53d-8Xcls1268913m-6X-5Ω-3d-3-8d-46Ys1246e72m19Xsg1py913m-46Y2-8d6-3d5Xsg1p05Ω72m19Xsg1p41)913m2-3d3n3d-32d-2-2dcls1343(72m-38(Ysg1395Ω72m-4r)Y-3n-8d-3-3d-5-3d-8X-63dsg1395e643m-65d-53d-8XΩ-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65dsg1w)g(913mΩ-57Ysg1w)g(613m88d63d8X5-3d3n-8d-27Ysg1470913m-46Y3-8dΩ5-3d6Xsg146272m19Xsg1527913m-57Ysg1546he3m32X5Y-35d-23Ωd-63d-8X-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55dΩsg159772m-57Ysg1597643m55d63d8X5-3d6-5d2-8d-6Y-2-8dΩ-6-5d-5-3d-8X-63d-55dsg1651913m-46Y3-8d5-3d6Xsg1643Ω72m19Xsg169272m-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53Ωd55d38d6Y-38d-55d-53d-8Xcls1rran72m-38(Ysg1rran613m8Ω8d63d8X5-3d3n-8d-27Ysg1810643m-25d-83d-9X-8-3d-2-5Ωd2-6d6-2d13-3d6-3d2-5d-3)Y-2n-5d-8-3d-9X-83d-25dsΩ181418142272iliC2272ilim10X199Y10X93Y10Xg-463Y10X91(Y10X-37Ω3Y10X1203Y10X53Y10X12(Y116Xg125Y20Xg41Y20Xg583Y10X117Y10XΩ-383Y10X-87(Y10Xg212(Y10Xg-753Y10X187(Y20X-1(0Y116Xg304(Y10XΩ-293Y10X-1583Y10X95)Y10Xg893Y10X793Y10Xg17)Y10Xg893Y10X2(0YΩ10X-237)Y10Xg174(Y10X-37Y116Xg-543Y10Xg104(Y10X1703Y10X-1583YΩ10X67)Y10Xg8453Y10X-2083Y10Xg-62(Y10Xg237)Y10Xg-163(Y10X1753YΩ10X-1753Y10X93Y11X1783Y10X-o743Y10X543Y10Xg37)Y10Xg-66(Y10XΩ-13Y10X-b(aY10Xg4(Y10Xg213Y10X2(3Y10X-o453Y10X3r)Y11X183(YΩ10X-753Y10X-50Y10X-743Y10Xg37)Y10Xg137)Y10Xg-1453Y10X-383Y10ΩX2703Y10X-1533Y10X-50Y10X293Y10X-3r)Y11X-117Y10X63(Y10XΩ1493Y10X-1703Y10X-96)Y10Xg137)Y10Xg-187(Y10Xg21(Y20X154(Y10XΩ-187(Y10Xg16Y11X113)Y10Xg-187(Y10Xg-83)Y10Xg493Y10X-4(Y10X-66Ω3Y10X41Y10X-743Y20Xg4(Y10Xg-171(Y20X71(Y11X-145)Y10Xg893Y10ΩX-q3)Y10Xg-463Y10Xs1245941m-293Y10X-43Y10X-3r)Y10X83(Y10XΩ-137)Y10Xg583Y10Xg-41Y10X-46Y11X1003Y10X-293Y10X-154(Y10XΩ83)Y10Xg-3r)Y10X-67)Y10Xg67)Y10Xg-293Y10X-63(Y10X463Y10X-50YΩ10X1083Y10Xg-62(Y11X-753Y10X43Y10X92)Y10Xg-463Y10X213Y10XΩn-104(Y10Xg253Y10X3r)Y10X-50Y10X-543Y10Xg50Y10X-71(Y21X-b(Ω3Y10X-593Y10Xg17)Y10Xg853Y10X-87(Y10Xg-93Y10Xg17)Y10Xg-83Y10XΩ-21(Y10X-383Y10Xg42)Y10X-50Y11Xg17)Y10Xg-17)Y10Xg-37)Y10Xg853YΩ10X12)Y10X-3r)Y10X12)Y10X-16Y10X-3r)Y10X-17)Y10Xg853Y10XΩ-13Y11X-16Y10X293Y10X-43Y10X-17)Y10Xg-12(Y10Xg43Y10X-17)YΩ20X-4(Y10Xg43Y20X8)Y10X-16Y21X43Y10X-43Y60XsNC2272ilimΩ18yYs)612ilim-34Xgst)e(26Ω3m-o7Xst)e(3103m-o7Xst)e(351)m-o7XΩst)e(3933m-o7Xst61435im-34Xgst)e(476)m-o7Xst)e(opΩ3m-o7Xst)eΩ559)m-o7Xst)e(6013m-o7Xst61642m-34Xgst)e(6843m-o7Xst)e(7253mΩ-o7Xst)e(767)m-o7Xst)e(809ym-o7Xst61850m-34Xgst)e(892)m-o7XsΩt)e()33Tm-o7Xst)e(9753m-o7Xst)e(101e3m-o7Xst611058m-34Xgst)eΩ1099)m-o7Xst)e(1141)m-o7Xst)e(1182)m-o7Xst)e(12243m-o7Xst61Ω1266(m-34Xgst)e(1p07)m-o7Xst)e(1349)m-o7Xst)e(13)g3m-o7Xst)eΩe14323m-o7Xst611473m-34Xgst)e(15153m-o7Xst)e(1556tm-o7Xst)eΩe159Ω3m-o7Xst)e(164ym-o7Xst611681im-34Xgst)e(1723tm-o7Xst)eΩe17643m-o7Xst)e(1806)m-o7Xst)e(18470m-o7Xst611889m-34Xgst61Ω1889m-34Xgst4e(19903m-o7Xst)e(1972)m-o7Xst)e(2013tm-o7Xsa5)h249Ω(m-7-2d-4-6d-2n-116d-6Y2-116d4-7d7-2d4Xg62d57d2116d6Ω)Y-2n116d-5e66d-62d-4Xcls12(e4570m-21X-b-193d22d62d7Xg6-2Ωd5-46d2-76d-4)Y-2n-76d-5e-4d-6-2d-7X-62d-22d-25dsg158Ωe4570m-7-2d-4-6d-2n-116d-7Y2-106d4-7d7-2d4Xg62d57d210Ω6d7Y-2n116d-5e66d-62d-4Xcls65656tm43d766d-453Ysa146653m-6Ω-2d-4-7d-2n-106d-7Y2-116d4-6d6-2d5X62d56d2116d7Y-2Ωn106d-5e76d-62d-5Xcls15)h6653m-7-2d-4-7d-2n-106d-7Y2-116d4Ω-6d7-2d4Xg62d56d2116d7Y-2n106d-5e76d-62d-4Xcls658642mΩ42d7e76d-46Ys12(e873m-21X-b-203d22d63d7Xg6-3d5-46d2-6Ωd-5Y-2-6d-5e-4d-6-3d-7X-63d-22d-24dsg158e873m-7-2d-4Ω-7d-2n-116d-6Y2-116d4-6d7-3d4Xg63d56d2116d6)Y-2n116d-5Ωe76d-62d-4Xcls601070m2Y34d22d43d9X4-3d2-2d2-4dΩ-4)Y-2n-5d-4-6d-22-22d31Xs11410813m-6-3d-4-6d-2n-116d-6YΩ2-116d4-7d6-2d5X62d57d2116d6)Y-2n116d-5e66d-63d-5XclΩsg158e10813m-7-3d-4-6d-2n-116d-6Y2-116d4-7d7-2d4Xg62d57Ωd2116d6)Y-2n116d-5e66d-63d-4Xcls601)77m3Y34d22d42d9ΩX4-2d2-2d2-4d-5Y-2n-4d-4-7d-22-21d31Xs12(e12883m-21XΩ-b-193d22d62d7Xg6-2d5-46d2-76d-4)Y-2n-76d-5e-4d-6-2d-7XΩ-62d-22d-25dsg158e12883m-7-2d-4-6d-2n-116d-7Y2-106d4-7dΩ7-2d4Xg62d57d210d7Y-2n116d-5e66d-62d-4Xcls63(1e96tm23ΩX-q3)-o7d7X4-2d2-3d3n-66d-4)Y-3-76d-4)-4d-6-2d-7X-62dΩ-32d-24dsg114(1e96tm-6-2d-4-7d-2n-106d-7Y2-116d4-6d6-2dΩ5X62d56d2116d7Y-2n106d-5e76d-62d-5Xcls15)h1e96tm-7-2dΩ-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106dΩ-5e76d-62d-4Xcls63(17042m23X-q3)-o8d7X4-2d2-2d3-66d-5)YΩ-3e-66d-4)-4d-6-3d-7X-63d-32d-24dsg12(e17043m-21X-b-203d2Ω2d63d7Xg6-3d5-46d2-6d-5Y-2-6d-5e-4d-6-3d-7X-63d-2Ω2d-24dsg158e17043m-7-2d-4-7d-2n-116d-6Y2-116d4-6d7-3d4XΩg63d56d2116d6)Y-2n116d-5e76d-62d-4Xcls801912)m-22-313d33XΩs801912)m-46Ys114(1912)m-6-3d-4-6d-2n-116d-6Y2-116d4-7d6Ω-2d5X62d57d2116d6)Y-2n116d-5e66d-63d-5Xclsg158e1912)m-7Ω-3d-4-6d-2n-116d-6Y2-116d4-7d7-2d4Xg62d57d2116d6)Y-2Ωn116d-5e66d-63d-4Xcls2272ilim18yXs227261im-34Ys)77t)e(m-o7ΩYs328t)e(m-o7Ys(378t)e(m-o7Ys(4283261im-34Ys47een)e(m-o7Ys(529Ω(()e(m-o7Ys(58y()e(m-o7Ys(6303261im-34Ys68y()e(m-o7Ys(73u(()e(mΩ-o7Ys(781y()e(m-o7Ys(832261im-34Ys882(()e(m-o7Ys(932(()e(m-o7YsΩ(983(()e(m-o7Ys(10Fz(261im-34Ys1084(()e(m-o7Ys(1134(()e(m-o7Ys(1184Ω(()e(m-o7Ys(1235(261im-34Ys1285(()e(m-o7Ys(1336)()e(m-o7Ys(1386)()eΩem-o7Ys(14(on261im-34Ys1487)()e(m-o7Ys(1537)()e(m-o7Ys(1588t)e(mΩ-o7Ys(16383261im-34Ys1688t)e(m-o7Ys(173een)e(m-o7Ys(1789t)e(m-o7ΩYs18403261im-34Ysy)m)mn)e(m-o7Ys(194)mn)e(m-o7Ys(1991t)e(m-o7YsΩ2041t261im-34Ys)2532042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2Ωd4Xg62d56d2116d7Y-2n106d-5e76d-62d-4Xcls39e(1993m2Y25Ωd22d42d9X4-2d3-2d2-5d-4Y-2-4d-5-7d-21-21d30XsΩg44832042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg72d46d2Ω116d7Y-2n106d-4e76d-72d-4Xcls61532042m-22-3yd33Xs61532042mΩ-453Ysoo)g2042m-6-2d-4-7d-3n-106d-7Y3-116d4-6d6-2d5X62dΩ56d2116d7Y-2n106d-5e76d-62d-5Xcls8233198(m-24d-72d-4XΩ-6-2d-5-7d-2n-106d-11Y2-9d5-46d6-2d2Xg72d446d27d2YΩ-266d-45d-72d-2X-6-2d-5-5d-2-6dsg851g2042m-6-2d-5-7dΩ-2n-106d-7Y2-116d5-6d6-2d4Xg72d46d2116d7Y-2n106d-4e76dΩ-72d-4Xcls1007(2042m-6-2d-2-4d-5Y2-46d4-2d9-2d6-2d5Ω-5d2-4d-7Y-2n-4d-3-2nd-6-2d-9X-62d-22d-34d7Y34deΩeod62d92d42d34d5)Y-3e4d-62d-9Xcls1053T2042m-7-2d-4Ω-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106d-5Ωe76d-62d-4Xcls1183ee95tm436d766d-453Ysa23r)2042m-7-2d-4-7dΩ-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2n106d-5e76dΩ-62d-4Xcls127632042m-7-2d-4-7d-2n-106d-7Y2-116d4-6d7-2dΩ4Xg72d46d2116d7Y-2n106d-4e76d-72d-4Xcls13854e95tm436d66Ω)d-453Ysa42331993m2Y35d22d42d9X4-2d2-2d2-5d-4Y-2-4Ωd-4-7d-22-21d31Xs1477(2042m-6-2d-4-7d-3n-106d-7Y3-116d4Ω-6d6-2d5X62d56d2116d7Y-2n106d-5e76d-62d-5Xcls15864e95Ωtm436d766d-453Ysa6)e(2043m-21-3yd32Xs16)e(2043m-453Ysa67932042mΩ-6-2d-5-7d-2n-106d-7Y2-116d5-6d6-2d4Xg72d46d2116d7YΩ-2n106d-4e76d-72d-4Xcls1788(e95tm436d766d-453Ysa8b(198(m-34Ω6d-62d-4X-7-2d-4-7d-2n-106d-11Y2-9d4-4d7-2d2Xg62d54Ω6d27d2Y-266d-55d-62d-2X-7-2d-4-5d-2-6dsg1881g2042m-7Ω-2d-4-7d-2n-106d-7Y2-116d4-6d7-2d4Xg62d56d2116d7Y-2Ωn106d-5e76d-62d-4Xcls1989(e95tm53d666d-453Ys20Fy)2042m-7-2dΩ-2-4d-5Y2-46d5-2d8-2d7-2d4-5d2-4d-7Y-2n-4d-2-2nd-6Ω-2d-9X-72d-22d-24d7Y24d55d62d92d42d24d5)Y-24Ω6d-62d-9Xcls2082((042m-6-2d-5-7d-2n-106d-7Y2-116d5-6d6-2Ωd5X62d46d3116d7Y-3n106d-4e76d-62d-5Xcls181418142272ilΩiC2268226800Ch635(63(1e064e978blh635(63(1e064e978blh14)e(20253m-313YsΩ14)e(20253m12-313dsg1w6820253m-o2-313dsg1w6820253m-313Ys1479320064mΩ18X3)Y-2n3d-11d-3n2d-5X-3-2nd-3-3d-1n-4d-3Y1-5d3-3d3Ω-od5X31d33dsg1524en0153m-21Ysg1524en010m-3n3d-32d-4X-4-2Ωd-3-3d-1n-4d-3Y1-5d3-3d4-od4X31d33dsg15(on20153m-21YΩsg15(on2009tm54d32d4X3-2d2-4d-153Ysa8982021m-23d-41dΩ-4X-4-1d-3n-5d-2-76d-8Y2-6d3-3d4-od2X51d33d15d1Ω)Y-15d-33d-51d-2X-4-1d-3n-3d-2-5ds192620253m-o5X-1n-13Ωd11d52d4X5-2d3-3d1n-4d-3Y-1-5d-3-3d-5-1d-4X-51dΩ-12d-23dsg19411997)m-o-2d1-1d21d-22dcls197520253m-o5Ω-313dsg195e(20253m21Xs1988t010m32d5e4d-313Ys181418142272iliCΩ2268226800Ch181418142272iliC2268226800Ch8864e9613m-o1X-11-6dΩ-5-166d-92)Ysg842(1923tm38Xsg94)m1923tm-11n-66d-11n-106d-5-o7d-o0YΩ5-o7d11n-106d11n-66d16Xo166do0106d6o7d10Y-6o7d-10106d-o16Ω6d-16Xcls10211923tm-543Y5-166d116-66d16Xo166do6166ds108)m1923Ω(m-76Ys112331923tm-76Ys1123318)g3m6o7d10106d11n66d16Xs1247Ω4e9613m-o14Ys1285(18)g3m65Xo1Y-5o16d-656d-o166d-16X-11n-66d-10Ωn-106d-6-o7d-o0Y6-o7d10n-106d11n-66d16Xo166do1106dsg1388(e9233mΩ-114Ys1388(e907)m11106d1066d17X10-66d11-106d6-o7d-o0Y-6-o7Ω6d-11n-106d-10-66d-17X-o066d-11106dsg1e96te9613m-92Y5-166d116-66dΩ11Xs148)m1923tm37Xs1577m1923tm-11n-66d-11n-106d-5-o7d-o0Y5-o7dΩ11n-106d11n-66d16Xo166do1106d5o7d10Y-5o7d-11106d-o166d-16XΩcls165831923tm-76Ys1658319013m16166d11666d16Xo1-66d5-166d-543YΩs18141)07(m-5106d-o666d-16X-17n-66d-5n-106d5-116do1-66dili-5dΩ11n-56d5-116d-6Y-5n-106d-16n-66d-16X-17n66d-5n106dsg18141814227Ω2iliC2268226800Ch181418142272iliC2268226800Ch144312053m14X15Ω-7d7-7d56-o336dsg1e931156tm-43-98dsg1570e10813m73d10o16d-743YΩs16F3te077(m4Y37d436d74d14Xg7-46d4-3d3n-76d-7Y-3n-76d-7Ωn-116d-36-356d50Xs1710e10813m73d11o16d-743Ys181418142272iliCΩ2268226800Ch1752te36)m-57Ysg1752te09ym-55d-53d-9X-5-3d-5-5Ωd-3-8d-5Y3-9d5-5d5-3d9X53d55dsg1771)n013m33X5Y-36Ωd-32d-53d-8X-6-3d-5-5d-3n-8d-5Y3-9d5-5d6-3d8X53Ωd65dsg1852te17)m-4r)Y-2n-8d-3-3d-6-3d-8X-536dsg1852te09ym-5Ω5d-63d-8X-5-3d-5-5d-3-8d-5Y3-9d5-5d5-3d8X63d55Ω6dsg1874te17)m-38(Ysg1874te013m38d55d53d8Xsg19064e013m33X5YΩ-36d-32d-53d-8X-6-3d-5-5d-3n-8d-5Y3-9d5-5d6-3d8XΩ53d65dsg19553e013m32X5Y-266d-32d-63d-8X-5-3d-5-5d-3Ωn-8d-5Y3-9d5-5d5-3d8X63d55ds20F3te09ym-35d-83d-8XΩ-8-3d-3-5d3-5d6-3d13-3d5-2d3-66d-3Y-3-5d-8-3d-8XΩ-83d-35dsg181418142272iliCΩgrgrΩshowpageΩendΩ%%EOFΩΩ%%EndDoc(mentΩ@(Timpgg(th131465]@beginspgg(th0@llx0@lly5670@urxΩ5670@uryh(M00@rwih(M00@rhi@setspgg(thΩ%%BeginDoc(ment:/afs/in2p3.fr/gto)p/delphi/lopezr/atoohad1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%Bo)g((CABox:005670567Ω%%Title:/afs/cer).ch/us)r/r/rlopez/public/le99/atoohad1.epsΩ%%C)faΩon:HIGZVdo)ion1.26/04Ω%%C)faΩionDg(m:(2000/11/23y(p.34Ω%%EndCommentsΩ%%BeginProlΩgΩ8ydictbeginΩ/s–s(Γke˝def/l–5intto˝def/m–movtto˝def/t–(a(5)mΩ(˝defΩ/sw–s((CA)m(ar˝def/r–rotmΩ(˝def/rl–roll˝def/R–repfaΩ˝defΩ/d–r5intto˝def/rm–rmovtto˝def/gr–gs)i(oin˝def/f–eofill˝defΩ/c–setrgbco5or˝def/lw–set5int)m(ar˝def/sd–setdash˝defΩ/cl–oloC)paar˝def/sf–sc28efontsetfont˝def/bg(VSA–0setgray˝defΩ/box–mdup0exchdexchyd0exchnegydcl˝defΩ/NC–vep)s(dictbegind)iPclipend˝def/C–NCboxclipnt)paar˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0exchd˝def/X–0d˝defΩ/mp–nt)paar/yexchdef/xexchdef˝defΩ/sons–[w.7(emul4y.23mul].3854ymul4sdw0łcur)fntpointtA-))hr˝defΩ/mr–mpxm(Ωw2nstru02rc˝def/m24–mrs˝def/m20–mrf˝defΩ/mb–mpxm(Ωw2naddmΩw2nnegyyd0wnegydwyyd0wdcl˝defΩ/mt–mpxm(Ωw2naddmΩw2nnegywnegydwyydcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxm(Ωw2nsubmΩw2nwydwynegyydclf˝defΩ/mili–mpxm(Ωw2naddmΩw3nnegyw2negydw3yw2negydw3yw2dcls˝defΩ/m28i–mpxmw2nsub(Ωw2nsubw3yaddmΩw3nyd0w3negydw3yyd0w3dw3yydΩ0w3dw3ynegyyd0w3dw3ynegyydΩ0w3negydw3ynegyydcls˝defΩ/m29i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ4–sons˝repfaΩclfillgr˝defΩ/m30i–mpgsavexmw2nsub(Ωw2naddw3ysubmΩcur)fntpointtΩ5–sons˝repfaΩsgr˝defΩ/m31–mpxm(Ωw2nsubmΩ0wdxmw2nsub(ΩmwyydΩxmw2nsub(Ωw2naddmwywnegydxmw2nsub(Ωw2ΩnsubmΩwwds˝defΩ/m2–mpxm(Ωw2nsubmΩ0wdxmw2nsub(Ωmwyyds˝defΩ/m5i–mpxmw2nsub(Ωw2nsubmΩwwdxmw2nsub(Ωw2naddmwywnegyds˝defΩ/conncdict24dictdef/ReEncons–conncdictbegin/nco&naexchdefΩ/nfnamexchdef/(F)fontna)mexchdef/(F)fontdictb(F)fontna)mfindfontdefΩ/newfont(F)fontdictmax20d)34dictdef(F)fontdict–exchdup/FIDneΩ–dup/Encon(CAeq–exchdup20d)34)g(wycooynewfont31rollput˝–exchΩnewfont31rollput˝ifelss˝–pandpan˝ifelss˝13289newfontΩ/FontNa)mnfnamputnco&naaloaddpannco&na20d)342idiv–nt)fontΩ/Encon(CAget31rollput˝repfaΩnfnamnewfontdefintfontpanend˝defΩ/accvec[(ars/agrave181)/Agrave190/aFu y~C 19ilim-o7Xst C;m-34Xst61320F0(m-34Xs158e249im-7-2d-4-6d-2n-116d-6Y2-11Ωd4-7d7-2d4Xg62d57d2116d6)Y-2n116d-5e66d-62d-4Xcls1ilΩi50765 12710221y13 16243m-21X-3-19d32d62d7X6-2d4-5d3Ω-6d-4Y-3-7d-4-4d-6-2d-7X-62d-32d-246ds11e16243m-6-2Ωd-4-7d-2n-106d-7Y2-116d4-6d6-2d5Xg62d56d2116d7Y-2n10Ω6d-5e76d-62d-5Xclsg1581624 leplusΩ50ψ◁emptysetψ51◁bulletψ53ψ◁aγowsysnΩψ10o leplusΩ50ψ◁emptysetψ51◁bulletψ53ψ◁aγowsysnΩψ10othψaccspgψReEnconsΩϱϱEndProlΩgΩψgsaveψy▷25y▷25ysc28eψψgsaveψ0ψ0ψtψg↼VSA♭♯yψysdψ1ψlwψ1814ψ1814ψ227ψ2iliclψ1814Ωψ1814ψ227ψ2iliCψ2268ψ2268ψ0ψ0ψCh452↽643mψ5ψ5ψdψ6ψ3ψdψ8ψXψ5ψ3ψdψ5ψ5ψdψ3Ωψ8ψdψ6ψYψ3ψ8ψdψ5ψ5ψdψ5ψ3ψdψ8ψXψ6ψ3ψdψ5ψ5ψdψsg482372ψmψ5ψ3ψdψ6ψ5ψdψ3ψ8Ωψdψ6ψYψ3ψ8ψdψ6ψ5ψdψ5ψ3ψdψ8ψXψ5ψ3ψdψ6ψ5ψdψ3ψ8ψdψ6ψYψ3ψ8ψdψ6ψ5ψdψ5ψ3ψdψ8ψXΩψclψsψ549n643mψ2ψ5ψdψ8ψ3ψdψ8ψXψ9n3ψdψ2ψ5ψdψ2ψ6ψdψ6ψ2ψdψ13n3ψdψ6ψ3ψdψ2Ωn5ψdψ3

VSABg↼VSABg↼VSABg↼VSABg↼VSA105316233aψ∂beginspgg↼thΩ100ψ∂llxψ300ψ∂llyψ500ψ∂urxe4500∂uryh4000ψ∂rwiψ∂setspgg↼thΩϱϱBeginDoc↼ment.ψ◁afs◁in2p3▷fr◁gto↽p◁delphi◁lopezr◁eff3▷psΩϱϱBo↽g↼↼CABox.ψ100ψ300ψ500ψ450Ω◁sψıs↼Γke℘ψdefψ◁lψı5intto℘ψdefψ◁mψımovtto℘ψdefψ◁tψı↼ψa↼5↽mΩ↼℘ψdefΩ◁swψıs↼↼CA↽m↼ar℘ψdefψ◁rψırotmΩ↼℘ψdefψ◁rlψıroll℘ψdefΩ◁dψır5intto℘ψdefψ◁rmψırmovtto℘ψdefψ◁grψıgs↽i↼oin℘ψdefψ◁fψıeofill℘ψdefΩ◁cψısetrgbco5or℘ψdefψ◁lwψıset5int↽m↼ar℘ψdefψ◁sdψısetdash℘ψdefΩ◁clψıoloC↽paar℘ψdefψ◁sfψısc28efontψsetfont℘ψdefΩ◁boxψımψdupψ0ψexchψdψexchψψydψ0ψexchψnegydψcl℘ψdefΩ◁blψıboxψs℘ψdefψ◁bfψıboxψf℘ψdefΩ◁mpψınt↽paarψ◁yψexchψdefψ◁xψexchψdef℘ψdefΩ◁sonsψı♭wψ▷7↼emul4ψy▷23ψmul♯ψ▷3854ψymul4sdψwψ0ψlψcur↽fntpointψtA↽↽hψr℘ψdefΩ◁mrψımpψxm↼Ωw2nstru0ψ2rc℘ψdefψ◁m24ψımrψs℘ψdefψ◁m20ψımrψf℘ψdefΩ◁mbψımpψxm↼Ωw2naddψmΩw2nnegyψydψ0ψwψnegydψwyψydψ0ψwψdψcl℘ψdefΩ◁mtψımpψxm↼Ωw2naddψmΩw2nnegywψnegydψwyψydψcl℘ψdefΩ◁m21ψımbψf℘ψdefψ◁m25ψımbψs℘ψdefψ◁m22ψımtψf℘ψdefψ◁m26ımtψs℘ψdefΩ◁m23ψımpψxm↼Ωw2nsubψmΩw2nwydψwynegyψydψclψf℘ψdefΩψ◁miliımpψxm↼Ωw2naddψmΩw3nnegyw2ψnegydψw3yw2ψnegydψw3yw2ψdψclψs℘ψdefΩψ◁m28iımpψxmw2nsubψ↼Ωw2nsubψw3yaddψmΩw3nψydψ0ψw3ψnegydψw3yψydψ0ψw3ψdψw3yψydΩψ0ψw3ψdψw3ynegyψydψ0ψw3ψdψw3ynegyψydψ0ψw3ψnegydψw3ynegyψydψclψsψ℘ψdefΩψ◁m29iımpψgsaveψxmw2nsubψ↼Ωw2naddψw3ysubψmΩcur↽fntpointψtΩψ4ψısons℘ψrepfaΩψclψfillψgr℘ψdefΩψ◁m30iımpψgsaveψxmw2nsubψ↼Ωw2naddψw3ysubψmΩcur↽fntpointψtΩψ5ψısons℘ψrepfaΩψsψgr℘ψdefψ◁m31ψımpψxm↼Ωw2nsubψmΩ0ψwψdψxmw2nsubψ↼ΩmψwyψydΩψxmw2nsubψ↼Ωw2naddψmψwywψnegydψxmw2nsubψ↼Ωw2ΩnsubψmΩwψwψdψs℘ψdefΩ◁m2ψımpψxm↼Ωw2nsubψmΩ0ψwψdψxmw2nsubψ↼Ωmψwyψydψs℘ψdefΩ◁m5iımpψxmw2nsubψ↼Ωw2nsubψmΩwψwψdψxmw2nsubψ↼Ωw2naddψmψwywψnegydψs℘ψdefΩ◁conncdictψ24ψdictψdefψ◁ReEnconsψıconncdictψbeginψ◁ncoςnaψexchψdefΩ◁nfnamψexchψdefψ◁↼F↽fontna↽mψexchψdefψ◁↼F↽fontdictψb↼F↽fontna↽mψfindfontψdefΩ◁newfontψ↼F↽fontdictψmax20d↽34ψdictψdefψ↼F↽fontdictψıexchψdupψ◁FIDψneΩıdupψ◁Encon↼CAψeqψıexchψdupψ20d↽34ψ↽g↼wyψcooyψnewfontψ3ψ1ψrollψput℘ψıexchΩnewfontψ3ψ1ψrollψput℘ψifelss℘ψıpandpan℘ψifelssψ℘ψ1ψ3289ψnewfontΩ◁FontNa↽mψnfnamψputψncoςnaψaloaddpanψncoςnaψ20d↽34ψ2ψidivψınt↽fontΩ◁Encon↼CAψgetψ3ψ1ψrollψput℘ψrepfaΩψnfnamψnewfontψdefintfontψpanψendψ℘ψdefΩ◁accvecψ♭↼arsψ◁agraveψ181↽◁Agraveψ190ψ◁aψFu↼mflexψ192↽◁AψFu↼mflexΩ201ψ◁adiains↽gψ204↼◁Adiains↽gψ209ψ◁cced↽m↼bψ210ψ◁Cced↽m↼bψ211ψ◁eacuteΩ2e↼t◁Eacuteψ2er↽◁egraveψ8ψyψ◁Egraveψ8ψ5↽◁eψFu↼mflexψ↽16↼◁EψFu↼mflexΩ217↽◁ediains↽gψ218↼◁Ediains↽gψ219ψ◁iψFu↼mflexψ↽20ψ◁IψFu↼mflexΩ221ψ◁idiains↽gψ222ψ◁Idiains↽gψ22r↽◁ntilnsψ224ψ◁Ntilnsψ226↼◁oψFu↼mflexΩ228↼◁OψFu↼mflexψ↽29ψ◁odiains↽gψ230i◁Odiains↽gψ231ψ◁uψFu↼mflexψ↽36↼◁UψFu↼mflexΩ237↽◁udiains↽gψ238↼◁Udiains↽gψ239ψ◁a↼CAψ242↼◁A↼CAψ24r↽◁ydiains↽gat↽e↼◁Ydiains↽gψ24sψ◁aacuteψ247↽◁Aacuteψ252↼◁ugraveψ85r↽◁Ugrave♯ψdefΩ◁TimesRomanψ◁TimesRomanψaccvecψReEnconsΩ◁TimesItalicψ◁TimesItalicψaccvecψReEnconsΩ◁TimesBoldψ◁TimesBoldψaccvecψReEnconsΩ◁TimesBoldItalicψ◁TimesBoldItalicψaccvecψReEnconsΩ◁Helvs↽f↼ψψ◁Helvs↽f↼ψψaccvecψReEnconsΩ◁Helvs↽f↼ψObliqueψ◁Helvs↽f↼ψObliqueψaccvecψReEnconsΩ◁Helvs↽f↼ψBoldψ◁Helvs↽f↼ψBoldψaccvecψReEnconsΩ◁Helvs↽f↼ψBoldObliqueψ◁Helvs↽f↼ψBoldObliqueψψaccvecψReEnconsΩ◁Couriaiψ◁CouriaiψaccvecψReEnconsΩ◁CouriaiObliqueψ◁CouriaiObliqueψaccvecψReEnconsΩ◁CouriaiBoldψ◁CouriaiBoldψaccvecψReEnconsΩ◁CouriaiBoldObliqueψ◁CouriaiBoldObliqueψaccvecψReEnconsΩ◁oshowψıgsaveψ♭♯yψysdψtrueψcfψrpaarψs↼Γkeψgr℘ψdefΩ◁stwnψıψ◁fsψexchψdefψ◁fnψexchψdefψ◁textψexchψdefψfnψfindfontψfsψsfΩψtextψswψpanψxsnaddψ◁xsψexchψdef℘ψdefΩ◁stwbψıψ◁fsψexchψdefψ◁fnψexchψdefψ◁n↼Fψexchψdefψ◁textfψexchψdefΩtextfψ20d↽34ψ◁tlenψexchψdefψn↼Fψtlenψgtψı◁n↼Fψtlendef℘ψifΩfnψfindfontψfsψsfψtextfψdupψ20d↽34ψn↼Fψsubψn↼Fψesurnond↽alψswΩpanψnegyxsnaddψ◁xsψexchψdef℘ψdefΩ◁accspgψ♭↼65↽◁plusminusψ66ψ◁↼rψ67↽◁ex496↼kPC↼tψ68↼◁univrucb↼Ω69↽◁exclamψ70i◁numbdo↽ignψ71ψ◁gr28↽2rψ72ψ◁quesΩionψ7r↽◁rnongralΩ↼bu◁co5onψ75↽◁semico5onψ76ψ◁lconψ77ψ◁br↼VSet5eftψ78ψ◁br↼VSet↽h↼RtΩ79ψ◁gr28↽2requ↽2ψ8ψy◁br↼Ve5eftψ81↽◁br↼Ve↽h↼Rtψ82ψ◁↽3y↽c28Ω8r↽◁spansψ8bu◁heartψ85↽◁diamondψ86ψ◁clubψ87ψ◁lconequ↽2Ω88ψ◁m↽ltiplyψ89ψ◁perc↼kPψ90ψ◁infd↽iPyψ48ψ◁ψFu↼lem↽ltiplyψ49ψ◁ψFu↼leplusΩ50ψ◁emptysetψ51↽◁loz0d◁bulletψ53ψ◁aγowsysnΩψ10o

3.9: Cosine of the polar angle distributions of the tracks tagged as tighyFy(electrons)39bΩFz(for)g(the)g(three)h(c)m(hannels)h(separately)f(and)f(all)g(together)Ωg(for)g(the)g(t)m(w)m(o)hFu(˘)34265058(yFs(121)3575Ω5043(yFz(and)1895163yFu(˘)2465178yFs(131)390Ω5163yFz(couplings.)50ib(The)35ib(distribution)g(at)f(the)g(b)s(ottom)Ωg(sho)m(ws)i(the)f(p)s(olar)e(angle)i(of)e(the)i(trac)m(ks)189Ω5283y(mistagged)e(as)g(electrons)h(for)e(the)hFu(W)46ΩbFz(pair)33ib(pro)s(duction)g(pro)s(cesses)h((main)f(bac)mΩ(kground).)pBlackBlack19125669a(73)pBlackeopΩ%%Page:74i74Ω7473ibopBlackBlackBlackBlackBlack-1541802a@beginspecialΩ0@llx0@lly(567@urx567@ury17003@rwi17003@rhi@setspecialΩ%%BeginDocument:/afs/in2p3.fr/group/delphi/lopezr/mom2lep1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%BoundingBox:00(567567Ω%%Title:/afs/cern.ch/user/r/rlopez/public/le99/mom2lep1.epsΩ%%Creator:HIGZVersion1.26/04Ω%%CreationDate:2000/10/2610.45Ω%%EndCommentsΩ%%BeginPrologΩ80dictbeginΩ/s–stroke˝def/l–lineto˝def/m–moveto˝def/t–translate˝defΩ/sw–stringwidth˝def/r–rotate˝def/rl–roll˝def/R–repeat˝defΩ/d–rlineto˝def/rm–rmoveto˝def/gr–grestore˝def/f–eofill˝defΩ/c–setrgbcolor˝def/lw–setlinewidth˝def/sd–setdash˝defΩ/cl–closepath˝def/sf–scalefontsetfont˝def/black–0setgray˝defΩ/box–mdup0(exchd(exch0d0(exchnegdcl˝defΩ/NC–systemdictbegininitclipend˝def/C–NCboxclipnewpath˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0(exchd˝def/X–0(d˝defΩ/mp–newpath/y(exchdef/x(exchdef˝defΩ/side–[w.773mulw.23(mul].385wmulsdw0ilcurrentpointt-144r˝defΩ/mr–mpxyw20i360arc˝def/m24–mrs˝def/m20i–mrf˝defΩ/mb–mpxyw2addmw2neg0d0(wnegdw0d0(wdcl˝defΩ/mt–mpxyw2addmw2negwnegdw0dcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxyw2submw2wdwneg0dclf˝defΩ/m27)–mpxyw2addmw3negw2negdw3w2negdw3w2dcls˝defΩ/m28)–mpxw2subyw2subw3addmw30d0(w3negdw30d0(w3dw30dΩ0(w3dw3neg0d0(w3dw3neg0dΩ0(w3negdw3neg0dcls˝defΩ/m29)–mpgsavexw2subyw2addw3submcurrentpointtΩ4–side˝repeatclfillgr˝defΩ/m30)–mpgsavexw2subyw2addw3submcurrentpointtΩ5–side˝repeatsgr˝defΩ/m31–mpxyw2subm0(wdxw2subymw0dΩxw2subyw2addmwwnegdxw2subyw2Ωsubmw(wds˝defΩ/m2–mpxyw2subm0(wdxw2subymw0ds˝defΩ/m5)–mpxw2subyw2submw(wdxw2subyw2addmwwnegds˝defΩ/reencdict24dictdef/ReEncode–reencdictbegin/nco&na(exchdefΩ/nfnam(exchdef/basefontname(exchdef/basefontdictbasefontname(findfontdefΩ/newfontbasefontdictmaxlengthdictdefbasefontdict–exchdup/FIDneΩ–dup/Encodingeq–exchdupłengtharraycopynewfont31rollput˝–exchΩnewfont31rollput˝ifelse˝–poppop˝ifelse˝forallnewfontΩ/FontName(nfnam(putnco&na(aloadpopnco&na(length2idiv–newfontΩ/Encodingget31rollput˝repeatnfnam(newfontdefinefontpopend˝defΩ/accvec[176/agrave181/Agrave190/acircumflex192/AcircumflexΩ201/adieresis204/Adieresis209/ccedilla210/Ccedilla211/eacuteΩ212i/Eacute213/egrave214i/Egrave215/ecircumflex216/EcircumflexΩ217/edieresis218/Edieresis219/icircumflex220i/IcircumflexΩ221/idieresis222/Idieresis223/ntilde224/Ntilde226/ocircumflexΩ228/Ocircumflex229/odieresis230)/Odieresis231/ucircumflex236/UcircumflexΩ237/udieresis238/Udieresis239/aring242/Aring243/ydieresisΩ244/Ydieresis246/aacute247/Aacute252/ugrave253/Ugrave]defΩ/Times-Roman/Times-RomanaccvecReEncodeΩ/Times-Italic/Times-ItalicaccvecReEncodeΩ/Times-Bold/Times-BoldaccvecReEncodeΩ/Times-BoldItalic/Times-BoldItalicaccvecReEncodeΩ/Helvetica/HelveticaaccvecReEncodeΩ/Helvetica-Oblique/Helvetica-ObliqueaccvecReEncodeΩ/Helvetica-Bold/Helvetica-BoldaccvecReEncodeΩ/Helvetica-BoldOblique/Helvetica-BoldObliqueaccvecReEncodeΩ/Courier/CourieraccvecReEncodeΩ/Courier-Oblique/Courier-ObliqueaccvecReEncodeΩ/Courier-Bold/Courier-BoldaccvecReEncodeΩ/Courier-BoldOblique/Courier-BoldObliqueaccvecReEncodeΩ/oshow–gsave[]0sdtruecharpathstrokegr˝defΩ/stwn–/fs(exchdef/fn(exchdef/text(exchdeffn(findfontfs(sfΩtext(swpopxsadd/xs(exchdef˝defΩ/stwb–/fs(exchdef/fn(exchdef/nbas(exchdef/textf(exchdefΩtextf(length/tlen(exchdefnbas(tlen(gt–/nbas(tlendef˝ifΩfn(findfontfs(sftextf(dupłengthnbas(subnbas(getintervalswΩpopnegxsadd/xs(exchdef˝defΩ/accspe[65/plusminus66/bar67/existential68/universalΩ69i/exclam(70)/numbersign71/greater72/question73/integralΩ74/colon75/semicolon76/less773/bracketleft783/bracketrightΩ79/greaterequal80/braceleft81/braceright82/radicalΩ83/spade84/heart85/diamond86/club87/lessequalΩ883/multiply89/percent90/infinity483/circlemultiply493/circleplusΩ50/emptyset51/lozenge52/bullet53/arrowright54/arrowupΩ55/arrowleft56/arrowdown57/arrowboth483/degree44/comma43/plusΩ45/angle42/angleleft47/divide61/notequal40/equivalence41/secondΩ97/approxequal983/congruent99/perpendicular100/partialdiff101/florinΩ102/intersection103/union104/propersuperset105)/reflexsupersetΩ106/notsubset107/propersubset108)/reflexsubset109i/element110/notelementΩ111/gradient112/logicaland113(/logicalorn114/arrowdblbothΩ115/arrowdblleft116)/arrowdblup117)/arrowdblright118/arrowdbldownΩ119/ampersand120i/omega1121)/similar122/aleph]defΩ/Symbol/SpecialaccspeReEncodeΩ%%EndPrologΩgsave.25.25scalegsave00(tblack[]0sd1łw18141814227227bl1814Ω1814227227C2268226800(C489372m-38Y)s(4893613m)88d53d8X6-3dΩ2-8d-27Ys(518613m)88d63d8X5-3d3-8d-27Ys(58072m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d9X53d55d38d6Y-38d-55Ωd-53d-9X(cls62172m-38Y)s(621613m)88d53d9X5-3d3-8d-27ΩY)s(651613m)88d53d8X6-3d2-8d-27Ys(699563m)33X5Y-35d-3Ω3d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65Ωds(75172m-38Y)s(751613m)88d53d8X6-3d2-8d-27Ys(805)91mΩ-46Y)2-8d6-3d5Xs(796)72m19Xs(83472m-27Y3-8d5-3d8X63Ωd88ds(864372m-38Y)s(88672m-38Y)s(886613m)88d53d8X6-3d2Ω-8d-27Ys(915613m)88d63d8X5-3d3-8d-27Ys(100472m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d8X63d55d38d6Y-38d-55Ωd-63d-8Xcls106191m-5X-6-3d-2-8d-46Y)s(104072m18Xs(1107Ω91m-46Y3-8d5-3d6Xs(109972m19Xs(1166)72m-38Y)s(1166)64m-5Ω5d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55Ωds(121872m-43Y-3-8d-3-3d-5-3d-8X-63ds121864m-65d-53Ωd-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65ds1269Ωi72m-43Y-3-8d-2-3d-6-3d-8X-53ds1269364m-55d-63d-8XΩ-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1288(563mΩ)32X5Y-25d-33d-53d-9X(-5-3d-5-5d-3-8d-6Y3-8d5-5d5Ω-3d9X53d55ds1369(91m-57Y)s(1369364m-55d-63d-8X-5-3dΩ-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1415563m)32X5YΩ-25d-33d-63d-8X-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8XΩ63d55ds1466(91m-57Y)s(1485563m)32X5Y-25d-33d-53d-8X-6Ω-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55ds1566)64m-55Ωd-63d-8X-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55dΩ)s1588(91m-46Y2-8d6-3d5Xs(158072m18Xs(1617)72m-38Y)s(1617Ω563m)38d55d63d8Xs166372m-5-3d-6-5d-2-8d-6Y2-8d6-5Ωd5-3d8X63d55d38d6Y-38d-55d-63d-8Xcls170472m-38ΩY)s(1704613m)88d53d8X6-3d2-8d-27Ys(178264m-35d-83d-8ΩX-8-3d-3-5d3-6d5-2d14-3d5-3d3-5d-3Y-3-5d-8-3d-8XΩ-83d-35ds18141814227227C227227m36X1013Y18X-47Y18X188YΩ19X-178Y18X366Y18X-113Y18X188Y18X-56Y18X169Y18X-244YΩ19X46Y36X132Y18X-19Y18X188Y18X-66Y18X-56Y19X-207Y18ΩX38Y18X-28Y18X112Y18X-187Y18X9Y18X84Y19X-46Y18XΩ-160Y18X19Y18X-113Y18X-9Y18X-132Y18X141Y19X-319Y18XΩ-19Y18X75Y)18X132Y18X56Y18X-197Y18X-9Y19X-38Y18X-150ΩY)18X131Y18X-131Y18X-38Y18X141Y18X-47Y19X28Y18X-84YΩ18X-150Y18X28Y18X37Y18X76Y18X-179Y19X113Y18X-56Y18ΩX-47Y18X-38Y18X9Y18X76Y18X-85Y19X-9Y18X37Y18X-112ΩY18X9Y18X37Y18X-93Y18X56Y19X-141Y18X188Y18X-113Y18ΩX-37Y18X-38Y18X-37Y18X37Y19X56Y18X-46Y18X-38Y18X-9ΩY18X37Y18X-66Y18X-9Y19X38Y18X-19Y18X-28Y18X18Y18XΩ10Y18X9Y18X10Y19X-66Y18X28Y36X-28Y36X9Y18X-9Y19XΩ-19Y18X28Y18X-28Y18X38Y18X-47Ys(NC227227m1814Ys(2613227Ωm-34)Xs(244274m)-17Xs(244321m)-17Xs(244368m)-17Xs(261(414m-34)XΩs(244461m)-17Xs(244508(m)-17Xs(244555m-17Xs(2613602m-34)Xs244Ω6493m-17Xs(244696m-17Xs(244743m)-17Xs(261(790m-34)Xs(244837)mΩ-17Xs(244884m)-17Xs(244931m)-17Xs(261978(m)-34)Xs(2441025m-17XΩs(2441071m)-17Xs(2441118m)-17Xs(261(11653m)-34)Xs(2441212m-17XsΩ(24412593m-17Xs(2441306m)-17Xs(261(1353(m)-34)Xs(2441400m)-17Xs(244Ω(14473m-17Xs(2441494m-17Xs(261(1541m-34)Xs244(1588(m)-17Xs(244Ω(1635im-17Xs(2441681m-17Xs(261(1728(m)-34)Xs(2441775(m)-17Xs(244Ω(1822m-17Xs(24418693m-17Xs(261(19163m)-34)Xs(261(19163m)-34)Xs(244Ω(1963m-17Xs(24420103m)-17Xs(158(249m-7-2d-4-6d-2-11id-6Y2-11Ωid4-7d7-2d4X62d57d211id6Y-211id-56id-62d-4X(cl)s(104Ω426m3Y24d22d42d9X4-2d2-2d3-4d-5Y-3-4d-4-7d-21Ω-21d30Xs(158(437)m)-7-2d-4-6d-2-11id-7Y2-11id4-6d7-2d4XΩ62d56d211id7Y-211id-56id-62d-4X(cl)s(1236253m)-21-30d)32XΩs(1236253m)-45Y)s(1586253m)-7-2d-4-7d-2-11id-6Y2-11d4-6d7-2Ωd4X62d56d211id6Y-211id-57id-62d-4Xcls130806m)-34dΩ-63d-4X-7-3d-4-6d-2-11id-11Y2-8d4-5d7-2d2X62d55dΩ26d2Y-27id-54d-62d-2X-7-2d-4-4d-2-7ds158813m-7-3dΩ-4-6d-2-11id-6Y2-11id4-7d7-2d4X62d57d211id6Y-211idΩ-56id-63d-4Xcls11210003m)-6-2d-2-4d-5Y2-4d4-2d9-2d6Ω-2d5-5d2-4d-6Y-2-5d-3-2d-6-2d-9X-62d-22d-25id6Y2Ω4d45d62d92d42d34d5Y-34d-62d-9X(cls15810003m)-7-2Ωd-4-6d-2-11id-7Y2-10id4-7d7-2d4X62d57d210id7Y-211Ωid-56id-62d-4X(cl)s(65311793m42d77d-45)Ys1141188m)-6-2d-4Ω-7d-2-10d-7Y2-11id4-6d6-2d5X62d56d211id7Y-210d-5Ω7id-62d-5Xcls1581188m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7Ω-2d4X62d56d211id7Y-210d-57id-62d-4Xcls6531367m42dΩ77d-46Y)s(1041365m2Y24d22d43d9X4-3d2-2d3-4d-4Y-3Ω-5d-4-6d-21-22d30Xs(158(1376m-7-3d-4-6d-2-11id-6Y2-11idΩ4-7d7-2d4X62d57d211id6Y-211id-56id-63d-4Xcls65Ω15553m42d76d-45Y)s(12315633m)-21-30d)32X)s(12315633m)-45Y)s(158Ω15633m)-7-2d-4-6d-2-11id-7Y2-10id4-7d7-2d4X62d57d210Ωd7Y-211id-56id-62d-4X(cl)s(6531742m43d76d-45Y)s(1301745mΩ-34d-62d-4X-7-2d-4-7d-2-10d-11Y2-9d4-4d7-2d2X62Ωd54d27d2Y-26d-55d-62d-2X-7-2d-4-5d-2-6ds1581751Ω)m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X62d56d211id7ΩY-210d-57id-62d-4Xcls65319303m42d77d-46Y)s(11231939m)-6Ω-2d-2-5d-4Y2-4d4-3d9-2d6-2d5-4d2-4d-7Y-2-4d-3-2Ωd-6-3d-9X-63d-22d-24d7Y24d44d62d92d43d34d4YΩ-35d-62d-9X(cls1581939m)-7-2d-4-7d-2-11id-6Y2-11d4-6dΩ7-3d4X63d56d211id6Y-211id-57id-62d-4Xcls227227mΩ1814Xs227261m-34)Ys263244m-17Y)s299i244m-17Y)s3363244m-17YΩs(372i244m-17Y)s408261m-34)Ys445244m-17Y)s481244m-17Y)s517Ω244m-17Y)s553244m-17Y)s590261m-34)Ys6263244m-17Y)s662i244mΩ-17Y)s699i244m-17Y)s735i244m-17Y)s771261m-34)Ys807i244m-17Y)sΩ844244m-17Y)s880244m-17Y)s(916(244m-17Y)s953261m-34)Ys989i244Ωm-17Y)s1025244m-17Y)s1061244m-17Y)s1098(244m-17Y)s1134261mΩ-34)Ys1170244m-17Y)s(1207i244m-17Y)s1243244m-17Y)s12793244m-17ΩY)s(1315261m-34)Ys1352i244m-17Y)s1388(244m-17Y)s1424244m-17Y)sΩ(1461244m-17Y)s1497261m-34)Ys1533i244m-17Y)s(1569i244m-17Y)sΩ1606244m-17Y)s(1642244m-17Y)s(16783261m-34)Ys1715i244m-17Y)sΩ1751244m-17Y)s1787i244m-17Y)s1823i244m-17Y)s(1860261m-34)YsΩ18963244m-17Y)s1932244m-17Y)s(1969i244m-17Y)s2005i244m-17Y)sΩ2041261m-34)Ys225204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2Ωd4X62d56d211id7Y-210d-57id-62d-4Xcls3783195m43d7Ω6d-45Y)s(428204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X6Ω2d56d211id7Y-210d-57id-62d-4Xcls55531933m2Y25d22idΩ52d8X5-2d2-2d2-5d-4Y-2-4d-4-7d-22-21d30Xs(609204mΩ-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46d211id7YΩ-210d-47id-72d-4X(cl)s(739204m23X-12-17d6X4-2d2-2d3-7Ωd-4Y-3-7d-4-4d-6-2d-7X-62d-22d-34ds(791204m)-7-2d-4Ω-7d-2-10d-7Y2-11id4-6d7-2d4X62d56d211id7Y-210d-5Ω7id-62d-4Xcls937)204m)-21-30d)32X)s(937)204m)-45Y)s(972204m)-6Ω-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46d211id7Y-2Ω10d-47id-72d-4X(cl)s(1123204m)-21X-3-19d32id62d7X6-2d4Ω-4d3-7d-4Y-3-7d-4-4d-6-2d-7X-62d-32d-24ds(1153204mΩ-6-2d-4-7d-3-10d-7Y3-11id4-6d6-2d5X62d56d211id7YΩ-210d-57id-62d-5Xcls1307198m-24d-72d-4X-7-2d-4-7dΩ-2-10d-11Y2-9d4-4d7-2d2X62d54d27d2Y-26d-55d-6Ω2d-2X-7-2d-4-5d-2-6ds1335i204m)-7-2d-4-7d-2-10d-7Y2Ω-11id4-6d7-2d4X72d46d211id7Y-2310d-47id-72d-4X(cl)sΩ(1490204m)-21-45ds1460204m)30Xs(1516204m)-6-2d-4-7d-3-10d-7ΩY3-11id4-6d6-2d5X62d46d311id7Y-310d-47id-62d-5XΩcls1652204m)-6-2d-2-4d-5Y2-4d4-2d9-2d6-2d5-5d2-4dΩ-7Y-2-4d-2-2d-7-2d-9X-62d-22d-24d7Y24d45id72d8Ω2d52d24d5Y-24d-72d-9Xcls1698204m)-7-2d-4-7d-2-10dΩ-7Y2-11id4-6d7-2d4X72d46d211id7Y-2310d-47id-72d-4ΩXcls1851189m-2-6d-4-5d-7-2d-2X-62d-55d-26d2Y27id5Ω4d62d2X7-2d4-4d2-9d-11Y-2-11id-4-6d-7-2d-4X-72idΩ-24ds(1879204m)-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d5X62Ωd46d211id7Y-2310d-47id-62d-5Xcls1989i195m53d66d)-45YΩs(2039204m)-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46Ωd211id7Y-210d-47id-72d-4X(cl)s(2082204m)-6-2d-5-7d-2-10Ωd-7Y2-11id5-6d6-2d5X62d46d311id7Y-310d-47id-62dΩ-5Xcls18141814227227C2268226800(C635i631406i19783bl635i631406Ωi19783bl144432025m-31Y)s144432025m12-31ds(146832025m-12-31ds(1468Ω32025m-31Y)s147932006im18X3Y-23d-11d-32d-5X-3-2d-3-3dΩ-1-4d-3Y1-5d3-3d3-1d5X31d33ds152420153m)-21Y)s1524Ω20103m)-33d-32d-4X-4-2d-3-3d-1-4d-3Y1-5d3-3d4-1d4XΩ31d33ds153620153m)-21Y)s15362009m54d32d4X3-2d2-4d-15ΩY)s(18792018m)1Y23d12d31id7X3-1d1-2d2-3d-3Y-2-3d-3Ω-4d-15-15d21Xs(192820153m)-2-5d-3-3d-4-1d-2X-41id-33d-2Ω5d1Y25d33d41id2X4-1d3-3d2-6d-8Y-2-7d-3-5d-4-1dΩ-3X(-51id-13ds19411997m-1-2d1-1d21id-22dcls19582019m3Ω2d54d-31Y)s19912025m-4-1d-2-3d-3Y2-3d3-2d6-1id4-2dΩ3-3d2-3d-4Y-2-3d-1-2d-5-1id-6X-41id-22d-13d4Y13dΩ33d52d61d32d13d3Y-13d-51id-6Xcls18141814227227CΩ2268226800(C18141814227227C2268226800(C6171936m-92Y5-16d11Ω-6d11Xs(6001898m38Xs6711898m21-76ds7141898m-22-76ds714Ω1898m21-76ds7571898m-22-76ds816(1898m-10)-6d-11-10d-6-17dΩ-10Y6-17d11-10d10)-6d17X106d1110d617d10)Y-617d-1110dΩ-106d-17Xcl)s10111898m-76Y)s(10111882m-1110d-116d-16X-11Ω)-6d-11-10d-5-17d-10Y5-17d11-10d11)-6d16X116d1110dsΩ11131882m-1010d-116d-16X-11)-6d-11-10d-5-17d-10Y5-17d11Ω-10d11)-6d16X116d1010ds1173(1898m-11)-6d-11-10d-5-17d-10ΩY5-17d11-10d11)-6d16X116d1110d517d10)Y-517d-1110d-11Ω)6d-16Xcl)s(1254(1898m-114)Ys1254(1882m1110d106d17X10-6d11Ω-10d6-17d-10Y-6-17d-11-10d-10)-6d-17X-106d-1110ds1410Ω1936m-114)Ys1448(1865m65X11Y-511id-65d-116d-16X-11)-6d-10Ω-10d-6-17d-10Y6-17d10-10d11)-6d16X116d1110ds15511898mΩ-114)Ys15511882m1110d106d17X10-6d11-10d6-17d-10Y-6-17Ωd-11-10d-10)-6d-17X-106d-1110ds16591936m-92Y5-16d11-6dΩ11Xs(1643(1898m37Xs(1740(1898m-11)-6d-11-10d-5-17d-10Y5-17dΩ11-10d11)-6d16X116d1110d517d10)Y-517d-1110d-116d-16XΩcls18211898m-76Y)s(18211876m1616d116d16X11-6d5-16d-54YΩs19771882m-510d-166d-16X-17)-6d-5-10d5-11d11-6d27-5dΩ11-5d5-11d-6Y-5-10d-16)-6d-16X-17 C18141814227227C2268226800(C13221313m15)X14Ω-7d7-7d56-134ds(1372i1264m-43(-99ds14491188m)74d1010d-74YΩs151231185m3Y47id34d73d14X7-3d4-4d3-7d-7Y-3-7d-7Ω-10d-36-36d50Xs(15891188m)74d1110d-74Ys18141814227227CΩ2268226800(C1801(123m-35d-55d-63d-10X-6-3d-5-5d-3-5dΩ-3-9d-13Y3-8d3-6d5-5d6-3d10X63d55d36d8Y)s1787i101Ωm14Xs1817i101m)33X5Y-36d-32d-53d-8X-6-3d-5-5d-3-8dΩ-5Y3-9d5-5d6-3d8X53d65ds1860136m22-57ds1904136mΩ)-22-57ds19601473m-48(-87ds2006i109m)-55d-63d-8X-5-3d-6-5Ωd-2-8d-5Y2-9d6-5d5-3d8X63d55ds2020144m 1814Ω1814227227CΩgrgrΩshowpageΩendΩ%%EOFΩΩ%%EndDocumentΩ@endspecial1313w@beginspecial0@llx0@lly(567@urxΩ567@ury17003@rwi17003@rhi@setspecialΩ%%BeginDocument:/afs/in2p3.fr/group/delphi/lopezr/mom4lep1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%BoundingBox:00(567567Ω%%Title:/afs/cern.ch/user/r/rlopez/public/le99/mom4lep1.epsΩ%%Creator:HIGZVersion1.26/04Ω%%CreationDate:2000/10/2610.45Ω%%EndCommentsΩ%%BeginPrologΩ80dictbeginΩ/s–stroke˝def/l–lineto˝def/m–moveto˝def/t–translate˝defΩ/sw–stringwidth˝def/r–rotate˝def/rl–roll˝def/R–repeat˝defΩ/d–rlineto˝def/rm–rmoveto˝def/gr–grestore˝def/f–eofill˝defΩ/c–setrgbcolor˝def/lw–setlinewidth˝def/sd–setdash˝defΩ/cl–closepath˝def/sf–scalefontsetfont˝def/black–0setgray˝defΩ/box–mdup0(exchd(exch0d0(exchnegdcl˝defΩ/NC–systemdictbegininitclipend˝def/C–NCboxclipnewpath˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0(exchd˝def/X–0(d˝defΩ/mp–newpath/y(exchdef/x(exchdef˝defΩ/side–[w.773mulw.23(mul].385wmulsdw0ilcurrentpointt-144r˝defΩ/mr–mpxyw20i360arc˝def/m24–mrs˝def/m20i–mrf˝defΩ/mb–mpxyw2addmw2neg0d0(wnegdw0d0(wdcl˝defΩ/mt–mpxyw2addmw2negwnegdw0dcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxyw2submw2wdwneg0dclf˝defΩ/m27)–mpxyw2addmw3negw2negdw3w2negdw3w2dcls˝defΩ/m28)–mpxw2subyw2subw3addmw30d0(w3negdw30d0(w3dw30dΩ0(w3dw3neg0d0(w3dw3neg0dΩ0(w3negdw3neg0dcls˝defΩ/m29)–mpgsavexw2subyw2addw3submcurrentpointtΩ4–side˝repeatclfillgr˝defΩ/m30)–mpgsavexw2subyw2addw3submcurrentpointtΩ5–side˝repeatsgr˝defΩ/m31–mpxyw2subm0(wdxw2subymw0dΩxw2subyw2addmwwnegdxw2subyw2Ωsubmw(wds˝defΩ/m2–mpxyw2subm0(wdxw2subymw0ds˝defΩ/m5)–mpxw2subyw2submw(wdxw2subyw2addmwwnegds˝defΩ/reencdict24dictdef/ReEncode–reencdictbegin/nco&na(exchdefΩ/nfnam(exchdef/basefontname(exchdef/basefontdictbasefontname(findfontdefΩ/newfontbasefontdictmaxlengthdictdefbasefontdict–exchdup/FIDneΩ–dup/Encodingeq–exchdupłengtharraycopynewfont31rollput˝–exchΩnewfont31rollput˝ifelse˝–poppop˝ifelse˝forallnewfontΩ/FontName(nfnam(putnco&na(aloadpopnco&na(length2idiv–newfontΩ/Encodingget31rollput˝repeatnfnam(newfontdefinefontpopend˝defΩ/accvec[176/agrave181/Agrave190/acircumflex192/AcircumflexΩ201/adieresis204/Adieresis209/ccedilla210/Ccedilla211/eacuteΩ212i/Eacute213/egrave214i/Egrave215/ecircumflex216/EcircumflexΩ217/edieresis218/Edieresis219/icircumflex220i/IcircumflexΩ221/idieresis222/Idieresis223/ntilde224/Ntilde226/ocircumflexΩ228/Ocircumflex229/odieresis230)/Odieresis231/ucircumflex236/UcircumflexΩ237/udieresis238/Udieresis239/aring242/Aring243/ydieresisΩ244/Ydieresis246/aacute247/Aacute252/ugrave253/Ugrave]defΩ/Times-Roman/Times-RomanaccvecReEncodeΩ/Times-Italic/Times-ItalicaccvecReEncodeΩ/Times-Bold/Times-BoldaccvecReEncodeΩ/Times-BoldItalic/Times-BoldItalicaccvecReEncodeΩ/Helvetica/HelveticaaccvecReEncodeΩ/Helvetica-Oblique/Helvetica-ObliqueaccvecReEncodeΩ/Helvetica-Bold/Helvetica-BoldaccvecReEncodeΩ/Helvetica-BoldOblique/Helvetica-BoldObliqueaccvecReEncodeΩ/Courier/CourieraccvecReEncodeΩ/Courier-Oblique/Courier-ObliqueaccvecReEncodeΩ/Courier-Bold/Courier-BoldaccvecReEncodeΩ/Courier-BoldOblique/Courier-BoldObliqueaccvecReEncodeΩ/oshow–gsave[]0sdtruecharpathstrokegr˝defΩ/stwn–/fs(exchdef/fn(exchdef/text(exchdeffn(findfontfs(sfΩtext(swpopxsadd/xs(exchdef˝defΩ/stwb–/fs(exchdef/fn(exchdef/nbas(exchdef/textf(exchdefΩtextf(length/tlen(exchdefnbas(tlen(gt–/nbas(tlendef˝ifΩfn(findfontfs(sftextf(dupłengthnbas(subnbas(getintervalswΩpopnegxsadd/xs(exchdef˝defΩ/accspe[65/plusminus66/bar67/existential68/universalΩ69i/exclam(70)/numbersign71/greater72/question73/integralΩ74/colon75/semicolon76/less773/bracketleft783/bracketrightΩ79/greaterequal80/braceleft81/braceright82/radicalΩ83/spade84/heart85/diamond86/club87/lessequalΩ883/multiply89/percent90/infinity483/circlemultiply493/circleplusΩ50/emptyset51/lozenge52/bullet53/arrowright54/arrowupΩ55/arrowleft56/arrowdown57/arrowboth483/degree44/comma43/plusΩ45/angle42/angleleft47/divide61/notequal40/equivalence41/secondΩ97/approxequal983/congruent99/perpendicular100/partialdiff101/florinΩ102/intersection103/union104/propersuperset105)/reflexsupersetΩ106/notsubset107/propersubset108)/reflexsubset109i/element110/notelementΩ111/gradient112/logicaland113(/logicalorn114/arrowdblbothΩ115/arrowdblleft116)/arrowdblup117)/arrowdblright118/arrowdbldownΩ119/ampersand120i/omega1121)/similar122/aleph]defΩ/Symbol/SpecialaccspeReEncodeΩ%%EndPrologΩgsave.25.25scalegsave00(tblack[]0sd1łw18141814227227bl1814Ω1814227227C2268226800(C489372m-38Y)s(4893613m)88d53d8X6-3dΩ2-8d-27Ys(518613m)88d63d8X5-3d3-8d-27Ys(58072m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d9X53d55d38d6Y-38d-55Ωd-53d-9X(cls62172m-38Y)s(621613m)88d53d9X5-3d3-8d-27ΩY)s(651613m)88d53d8X6-3d2-8d-27Ys(699563m)33X5Y-35d-3Ω3d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65Ωds(75172m-38Y)s(751613m)88d53d8X6-3d2-8d-27Ys(805)91mΩ-46Y)2-8d6-3d5Xs(796)72m19Xs(83472m-27Y3-8d5-3d8X63Ωd88ds(864372m-38Y)s(88672m-38Y)s(886613m)88d53d8X6-3d2Ω-8d-27Ys(915613m)88d63d8X5-3d3-8d-27Ys(100472m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d8X63d55d38d6Y-38d-55Ωd-63d-8Xcls106191m-5X-6-3d-2-8d-46Y)s(104072m18Xs(1107Ω91m-46Y3-8d5-3d6Xs(109972m19Xs(1166)72m-38Y)s(1166)64m-5Ω5d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55Ωds(121872m-43Y-3-8d-3-3d-5-3d-8X-63ds121864m-65d-53Ωd-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65ds1269Ωi72m-43Y-3-8d-2-3d-6-3d-8X-53ds1269364m-55d-63d-8XΩ-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1288(563mΩ)32X5Y-25d-33d-53d-9X(-5-3d-5-5d-3-8d-6Y3-8d5-5d5Ω-3d9X53d55ds1369(91m-57Y)s(1369364m-55d-63d-8X-5-3dΩ-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1415563m)32X5YΩ-25d-33d-63d-8X-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8XΩ63d55ds1466(91m-57Y)s(1485563m)32X5Y-25d-33d-53d-8X-6Ω-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55ds1566)64m-55Ωd-63d-8X-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55dΩ)s1588(91m-46Y2-8d6-3d5Xs(158072m18Xs(1617)72m-38Y)s(1617Ω563m)38d55d63d8Xs166372m-5-3d-6-5d-2-8d-6Y2-8d6-5Ωd5-3d8X63d55d38d6Y-38d-55d-63d-8Xcls170472m-38ΩY)s(1704613m)88d53d8X6-3d2-8d-27Ys(178264m-35d-83d-8ΩX-8-3d-3-5d3-6d5-2d14-3d5-3d3-5d-3Y-3-5d-8-3d-8XΩ-83d-35ds18141814227227C227227m36X774Y18X156Y18X153YΩ19X297Y18X25Y)18X62Y18X138Y18X-38Y36X66Y19X-119Y18XΩ-50Y18X66Y18X-266Y18X60Y18X-19Y18X-94Y19X-125Y)18X44ΩY18X-19Y18X7Y18X-113Y18X19Y18X-172Y19X122Y18X-141YΩ18X-50Y18X-81Y18X-3Y18X-100Y18X-34Y19X-9Y18X-57Y18ΩX-18Y18X-25Y)18X15Y18X-134Y18X78Y19X-31Y18X-91Y18XΩ25Y)36X-50Y18X-12Y18X-44Y19X-6Y18X-16Y18X7Y18X-22YΩ18X-35Y)18X10Y18X-35Y19X-6Y18X-19Y18X-6Y36X-16Y18XΩ-12Y18X34Y19X-43Y)18X15Y18X-18Y18X-7Y18X7Y18X-22YΩ18X18Y19X-6Y18X-19Y18X10Y18X-16Y18X19Y18X-13Y18XΩ10Y19X-6Y18X-10Y54X3Y18X-3Y18X-3Y19X-3Y18X3Y18XΩ3Y18X-3Y54X3Y19X-9Y18X6Y18X-3Y18X3Y18X3Y18X-3YΩ18X-6Y55X3Y36X-3Ys(NC227227m1814Ys(2613227m-34)Xs(244289Ωm-17Xs(244352m-17Xs(244414m-17Xs(2444773m-17Xs(2613539m)-34)XΩs(244601m)-17Xs(244664m-17Xs(244726m-17Xs(2447893m-17Xs(261Ω851m-34)Xs(244914m-17Xs(244976m-17Xs(24410393m-17Xs(2441101mΩ-17Xs(26131163m)-34)Xs(2441226m-17Xs(2441288(m-17Xs(2441351m)-17ΩXs(2441413m)-17Xs(261(1476m)-34)Xs(2441538(m-17Xs(2441601m)-17XsΩ(2441663m-17Xs(2441726m-17Xs(261(1788(m)-34)Xs(261(1788(m)-34)Xs(244Ω(1850m-17Xs(2441913m-17Xs(2441975(m)-17Xs(244(2038(m-17Xs(158(249Ω)m)-7-2d-4-6d-2-11id-6Y2-11id4-7d7-2d4X62d57d211id6ΩY-211id-56id-62d-4X(cl)s(653553(m)42d77d-46Y)s(114562m)-6-2Ωd-4-7d-2-11id-6Y2-11d4-6d6-3d5X63d56d211id6Y-211Ωd-57id-62d-5Xcls158562m)-7-2d-4-7d-2-11id-6Y2-11d4-6Ωd7-3d4X63d56d211id6Y-211id-57id-62d-4Xcls60863m2ΩY35d22id42d9X4-2d2-2d2-5d-4Y-2-4d-4-7d-22-21d31ΩXs(114874m)-6-2d-4-7d-2-11id-6Y2-11d4-6d6-2d5X62d56Ωd211id6Y-211id-57id-62d-5Xcls158874m)-7-2d-4-7d-2-11idΩ-6Y2-11d4-6d7-2d4X62d56d211id6Y-211id-57id-62d-4ΩXcls631186m23X-13-17d7X4-2d2-2d3-7d-4Y-3-7d-4-4dΩ-6-2d-7X-62d-32d-24ds(1141186m-6-2d-4-6d-2-11id-7Y2Ω-11d4-6d6-2d5X62d56d211id7Y-211id-56id-62d-5XclsΩ1581186)m)-7-2d-4-6d-2-11id-7Y2-11id4-6d7-2d4X62d56dΩ211id7Y-211id-56id-62d-4Xcls801498m-22-30d)33Xs(801498mΩ-45)Ys1141498m-6-2d-4-6d-2-11id-7Y2-10id4-7d6-2d5X62Ωd57d210id7Y-211id-56id-62d-5Xcls1581498m-7-2d-4-6dΩ-2-11id-7Y2-10id4-7d7-2d4X62d57d210id7Y-211id-56idΩ-62d-4Xcls841811m)-21X-3-20d)32d63d7X6-3d4-4d3-6dΩ-5Y-3-6d-4-5d-6-2d-7X-62d-33d-24ds(1141811m)-6-3d-4Ω-6d-2-11id-6Y2-11id4-7d6-2d5X62d57d211id6Y-211id-5Ω6id-63d-5Xcls1581811m)-7-3d-4-6d-2-11id-6Y2-11id4-7d7Ω-2d4X62d57d211id6Y-211id-56id-63d-4Xcls227227m1814ΩXs(227261m-34)Ys263244m-17Y)s299i244m-17Y)s3363244m-17Ys(372Ω244m-17Y)s408261m-34)Ys445244m-17Y)s481244m-17Y)s517i244mΩ-17Y)s553244m-17Y)s590261m-34)Ys6263244m-17Y)s662i244m-17Y)sΩ699i244m-17Y)s735i244m-17Y)s771261m-34)Ys807i244m-17Y)s844244Ωm-17Y)s880244m-17Y)s(916(244m-17Y)s953261m-34)Ys989i244m-17YΩ)s1025244m-17Y)s1061244m-17Y)s1098(244m-17Y)s1134261m-34)YsΩ1170244m-17Y)s(1207i244m-17Y)s1243244m-17Y)s12793244m-17)YsΩ1315261m-34)Ys1352i244m-17Y)s1388(244m-17Y)s1424244m-17Y)sΩ(1461244m-17Y)s1497261m-34)Ys1533i244m-17Y)s(1569i244m-17Y)sΩ1606244m-17Y)s(1642244m-17Y)s(16783261m-34)Ys1715i244m-17Y)sΩ1751244m-17Y)s1787i244m-17Y)s1823i244m-17Y)s(1860261m-34)YsΩ18963244m-17Y)s1932244m-17Y)s(1969i244m-17Y)s2005i244m-17Y)sΩ2041261m-34)Ys225204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2Ωd4X62d56d211id7Y-210d-57id-62d-4Xcls3783195m43d7Ω6d-45Y)s(428204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X6Ω2d56d211id7Y-210d-57id-62d-4Xcls55531933m2Y25d22idΩ52d8X5-2d2-2d2-5d-4Y-2-4d-4-7d-22-21d30Xs(609204mΩ-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46d211id7YΩ-210d-47id-72d-4X(cl)s(739204m23X-12-17d6X4-2d2-2d3-7Ωd-4Y-3-7d-4-4d-6-2d-7X-62d-22d-34ds(791204m)-7-2d-4Ω-7d-2-10d-7Y2-11id4-6d7-2d4X62d56d211id7Y-210d-5Ω7id-62d-4Xcls937)204m)-21-30d)32X)s(937)204m)-45Y)s(972204m)-6Ω-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46d211id7Y-2Ω10d-47id-72d-4X(cl)s(1123204m)-21X-3-19d32id62d7X6-2d4Ω-4d3-7d-4Y-3-7d-4-4d-6-2d-7X-62d-32d-24ds(1153204mΩ-6-2d-4-7d-3-10d-7Y3-11id4-6d6-2d5X62d56d211id7YΩ-210d-57id-62d-5Xcls1307198m-24d-72d-4X-7-2d-4-7dΩ-2-10d-11Y2-9d4-4d7-2d2X62d54d27d2Y-26d-55d-6Ω2d-2X-7-2d-4-5d-2-6ds1335i204m)-7-2d-4-7d-2-10d-7Y2Ω-11id4-6d7-2d4X72d46d211id7Y-2310d-47id-72d-4X(cl)sΩ(1490204m)-21-45ds1460204m)30Xs(1516204m)-6-2d-4-7d-3-10d-7ΩY3-11id4-6d6-2d5X62d46d311id7Y-310d-47id-62d-5XΩcls1652204m)-6-2d-2-4d-5Y2-4d4-2d9-2d6-2d5-5d2-4dΩ-7Y-2-4d-2-2d-7-2d-9X-62d-22d-24d7Y24d45id72d8Ω2d52d24d5Y-24d-72d-9Xcls1698204m)-7-2d-4-7d-2-10dΩ-7Y2-11id4-6d7-2d4X72d46d211id7Y-2310d-47id-72d-4ΩXcls1851189m-2-6d-4-5d-7-2d-2X-62d-55d-26d2Y27id5Ω4d62d2X7-2d4-4d2-9d-11Y-2-11id-4-6d-7-2d-4X-72idΩ-24ds(1879204m)-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d5X62Ωd46d211id7Y-2310d-47id-62d-5Xcls1989i195m53d66d)-45YΩs(2039204m)-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d4X72d46Ωd211id7Y-210d-47id-72d-4X(cl)s(2082204m)-6-2d-5-7d-2-10Ωd-7Y2-11id5-6d6-2d5X62d46d311id7Y-310d-47id-62dΩ-5Xcls18141814227227C2268226800(C635i631406i19783bl635i631406Ωi19783bl144432025m-31Y)s144432025m12-31ds(146832025m-12-31ds(1468Ω32025m-31Y)s147932006im18X3Y-23d-11d-32d-5X-3-2d-3-3dΩ-1-4d-3Y1-5d3-3d3-1d5X31d33ds152420153m)-21Y)s1524Ω20103m)-33d-32d-4X-4-2d-3-3d-1-4d-3Y1-5d3-3d4-1d4XΩ31d33ds153620153m)-21Y)s15362009m54d32d4X3-2d2-4d-15ΩY)s(18792018m)1Y23d12d31id7X3-1d1-2d2-3d-3Y-2-3d-3Ω-4d-15-15d21Xs(1917i2025m-4-1d-3-5d-2-7d-5Y2-7id3-5d4Ω-1d3X51d35d17d5Y-17d-35d-51d-3Xcls19411997m-1-2Ωd1-1d21id-22dcls197320153m)-1-5d-3-3d-5-1id-1X-51d-33Ωd-15d1Y15d33d51d1X5-1d3-3d1)-6d-8Y-1-7d-3-5d-5Ω-1d-3X-41id-23ds20032021m)-13d-51d-3X-4-1d-3-5d-2-7Ωd-8Y2-6d3-3d4-1d2X41d33d25d1Y-25d-33d-41id-2XΩ-4-1d-3-3d-2-5ds18141814227227C2268226800(C18141814227227ΩC2268226800(C82531901m)-11X-10)-5d-6-16d-92Ys(7821864m38XsΩ8791864m-11)-6d-10-11id-6-16d-11Y6-16d10-11id11-5d16X115Ωd1111d516d11Y-516d-1111d-116d-16Xcl)s(9601864m-54Y6Ω-17d10-5d17X105d1717ds10201864m-76Y)s(10631864m-76Y)sΩ(10631831m)516d1111id116d16Xs(1187i1901m)-113Y)s122531831m)65XΩ11Y-611id-55d-116d-16X-11)-6d-11-11id-5-16d-11Y5-16d11Ω-11id11-5d16X115d1111ids13271864m-114)Ys132718473m1111id11Ω6d16X11-6d11-11id5-16d-11Y-5-16d-11-11id-11-5d-16X-11

14191864m38Xs(1516Ω1864m-10)-6d-11-11id-6-16d-11Y6-16d11-11id10-5d17X105dΩ1111id616d11Y-616d-1111d-106d-17Xcl15971842m1716d106d17X10-6d6-16d-5418473m-511id-17Ω6d-16X-16 C1814Ω1814227227C2268226800(C132211553m15)X14-7d7-7d56-134ds(1372Ω1106m)-43(-99ds144910303m74d1010d-73Y)s151231027m3Y47id34Ωd73d14X7-3d4-4d3-7d-7Y-3-7d-7-10d-36-35d50Xs(1589Ω10303m74d1110d-73Y)s18141814227227C2268226800(C1801(123m-3Ω5d-55d-63d-10X-6-3d-5-5d-3-5d-3-9d-13Y3-8d3-6d5Ω-5d6-3d10X63d55d36d8Y)s1787i101m14Xs1817i101m)33X5YΩ-36d-32d-53d-8X-6-3d-5-5d-3-8d-5Y3-9d5-5d6-3d8XΩ53d65ds1860136m22-57ds1904136m-22-57ds19601473m-48(-87dΩs(2006i109m)-55d-63d-8X-5-3d-6-5d-2-8d-5Y2-9d6-5d5-3Ωd8X63d55ds2020144m)1Y13d11d31d5X3-1d1-1d2-3dΩ-3Y-2-3d-2-4d-14-13d19Xs(18141814227227CΩgrgrΩshowpageΩendΩ%%EOFΩΩ%%EndDocumentΩ@endspecial1314w@beginspecial0@llx0@lly(567@urxΩ567@ury17003@rwi17003@rhi@setspecialΩ%%BeginDocument:/afs/in2p3.fr/group/delphi/lopezr/momhad1.epsΩ%!PS-Adobe-2.0EPSF-2.0Ω%%BoundingBox:00(567567Ω%%Title:/afs/cern.ch/user/r/rlopez/public/le99/momhad1.epsΩ%%Creator:HIGZVersion1.26/04Ω%%CreationDate:2000/11/2211.05Ω%%EndCommentsΩ%%BeginPrologΩ80dictbeginΩ/s–stroke˝def/l–lineto˝def/m–moveto˝def/t–translate˝defΩ/sw–stringwidth˝def/r–rotate˝def/rl–roll˝def/R–repeat˝defΩ/d–rlineto˝def/rm–rmoveto˝def/gr–grestore˝def/f–eofill˝defΩ/c–setrgbcolor˝def/lw–setlinewidth˝def/sd–setdash˝defΩ/cl–closepath˝def/sf–scalefontsetfont˝def/black–0setgray˝defΩ/box–mdup0(exchd(exch0d0(exchnegdcl˝defΩ/NC–systemdictbegininitclipend˝def/C–NCboxclipnewpath˝defΩ/bl–boxs˝def/bf–boxf˝def/Y–0(exchd˝def/X–0(d˝defΩ/mp–newpath/y(exchdef/x(exchdef˝defΩ/side–[w.773mulw.23(mul].385wmulsdw0ilcurrentpointt-144r˝defΩ/mr–mpxyw20i360arc˝def/m24–mrs˝def/m20i–mrf˝defΩ/mb–mpxyw2addmw2neg0d0(wnegdw0d0(wdcl˝defΩ/mt–mpxyw2addmw2negwnegdw0dcl˝defΩ/m21–mbf˝def/m25–mbs˝def/m22–mtf˝def/m26–mts˝defΩ/m23–mpxyw2submw2wdwneg0dclf˝defΩ/m27)–mpxyw2addmw3negw2negdw3w2negdw3w2dcls˝defΩ/m28)–mpxw2subyw2subw3addmw30d0(w3negdw30d0(w3dw30dΩ0(w3dw3neg0d0(w3dw3neg0dΩ0(w3negdw3neg0dcls˝defΩ/m29)–mpgsavexw2subyw2addw3submcurrentpointtΩ4–side˝repeatclfillgr˝defΩ/m30)–mpgsavexw2subyw2addw3submcurrentpointtΩ5–side˝repeatsgr˝defΩ/m31–mpxyw2subm0(wdxw2subymw0dΩxw2subyw2addmwwnegdxw2subyw2Ωsubmw(wds˝defΩ/m2–mpxyw2subm0(wdxw2subymw0ds˝defΩ/m5)–mpxw2subyw2submw(wdxw2subyw2addmwwnegds˝defΩ/reencdict24dictdef/ReEncode–reencdictbegin/nco&na(exchdefΩ/nfnam(exchdef/basefontname(exchdef/basefontdictbasefontname(findfontdefΩ/newfontbasefontdictmaxlengthdictdefbasefontdict–exchdup/FIDneΩ–dup/Encodingeq–exchdupłengtharraycopynewfont31rollput˝–exchΩnewfont31rollput˝ifelse˝–poppop˝ifelse˝forallnewfontΩ/FontName(nfnam(putnco&na(aloadpopnco&na(length2idiv–newfontΩ/Encodingget31rollput˝repeatnfnam(newfontdefinefontpopend˝defΩ/accvec[176/agrave181/Agrave190/acircumflex192/AcircumflexΩ201/adieresis204/Adieresis209/ccedilla210/Ccedilla211/eacuteΩ212i/Eacute213/egrave214i/Egrave215/ecircumflex216/EcircumflexΩ217/edieresis218/Edieresis219/icircumflex220i/IcircumflexΩ221/idieresis222/Idieresis223/ntilde224/Ntilde226/ocircumflexΩ228/Ocircumflex229/odieresis230)/Odieresis231/ucircumflex236/UcircumflexΩ237/udieresis238/Udieresis239/aring242/Aring243/ydieresisΩ244/Ydieresis246/aacute247/Aacute252/ugrave253/Ugrave]defΩ/Times-Roman/Times-RomanaccvecReEncodeΩ/Times-Italic/Times-ItalicaccvecReEncodeΩ/Times-Bold/Times-BoldaccvecReEncodeΩ/Times-BoldItalic/Times-BoldItalicaccvecReEncodeΩ/Helvetica/HelveticaaccvecReEncodeΩ/Helvetica-Oblique/Helvetica-ObliqueaccvecReEncodeΩ/Helvetica-Bold/Helvetica-BoldaccvecReEncodeΩ/Helvetica-BoldOblique/Helvetica-BoldObliqueaccvecReEncodeΩ/Courier/CourieraccvecReEncodeΩ/Courier-Oblique/Courier-ObliqueaccvecReEncodeΩ/Courier-Bold/Courier-BoldaccvecReEncodeΩ/Courier-BoldOblique/Courier-BoldObliqueaccvecReEncodeΩ/oshow–gsave[]0sdtruecharpathstrokegr˝defΩ/stwn–/fs(exchdef/fn(exchdef/text(exchdeffn(findfontfs(sfΩtext(swpopxsadd/xs(exchdef˝defΩ/stwb–/fs(exchdef/fn(exchdef/nbas(exchdef/textf(exchdefΩtextf(length/tlen(exchdefnbas(tlen(gt–/nbas(tlendef˝ifΩfn(findfontfs(sftextf(dupłengthnbas(subnbas(getintervalswΩpopnegxsadd/xs(exchdef˝defΩ/accspe[65/plusminus66/bar67/existential68/universalΩ69i/exclam(70)/numbersign71/greater72/question73/integralΩ74/colon75/semicolon76/less773/bracketleft783/bracketrightΩ79/greaterequal80/braceleft81/braceright82/radicalΩ83/spade84/heart85/diamond86/club87/lessequalΩ883/multiply89/percent90/infinity483/circlemultiply493/circleplusΩ50/emptyset51/lozenge52/bullet53/arrowright54/arrowupΩ55/arrowleft56/arrowdown57/arrowboth483/degree44/comma43/plusΩ45/angle42/angleleft47/divide61/notequal40/equivalence41/secondΩ97/approxequal983/congruent99/perpendicular100/partialdiff101/florinΩ102/intersection103/union104/propersuperset105)/reflexsupersetΩ106/notsubset107/propersubset108)/reflexsubset109i/element110/notelementΩ111/gradient112/logicaland113(/logicalorn114/arrowdblbothΩ115/arrowdblleft116)/arrowdblup117)/arrowdblright118/arrowdbldownΩ119/ampersand120i/omega1121)/similar122/aleph]defΩ/Symbol/SpecialaccspeReEncodeΩ%%EndPrologΩgsave.25.25scalegsave00(tblack[]0sd1łw18141814227227bl1814Ω1814227227C2268226800(C489372m-38Y)s(4893613m)88d53d8X6-3dΩ2-8d-27Ys(518613m)88d63d8X5-3d3-8d-27Ys(58072m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d9X53d55d38d6Y-38d-55Ωd-53d-9X(cls62172m-38Y)s(621613m)88d53d9X5-3d3-8d-27ΩY)s(651613m)88d53d8X6-3d2-8d-27Ys(699563m)33X5Y-35d-3Ω3d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65Ωds(75172m-38Y)s(751613m)88d53d8X6-3d2-8d-27Ys(805)91mΩ-46Y)2-8d6-3d5Xs(796)72m19Xs(83472m-27Y3-8d5-3d8X63Ωd88ds(864372m-38Y)s(88672m-38Y)s(886613m)88d53d8X6-3d2Ω-8d-27Ys(915613m)88d63d8X5-3d3-8d-27Ys(100472m-5-3dΩ-5-5d-3-8d-6Y3-8d5-5d5-3d8X63d55d38d6Y-38d-55Ωd-63d-8Xcls106191m-5X-6-3d-2-8d-46Y)s(104072m18Xs(1107Ω91m-46Y3-8d5-3d6Xs(109972m19Xs(1166)72m-38Y)s(1166)64m-5Ω5d-53d-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55Ωds(121872m-43Y-3-8d-3-3d-5-3d-8X-63ds121864m-65d-53Ωd-8X-6-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d65ds1269Ωi72m-43Y-3-8d-2-3d-6-3d-8X-53ds1269364m-55d-63d-8XΩ-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1288(563mΩ)32X5Y-25d-33d-53d-9X(-5-3d-5-5d-3-8d-6Y3-8d5-5d5Ω-3d9X53d55ds1369(91m-57Y)s(1369364m-55d-63d-8X-5-3dΩ-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55ds1415563m)32X5YΩ-25d-33d-63d-8X-5-3d-5-5d-3-8d-6Y3-8d5-5d5-3d8XΩ63d55ds1466(91m-57Y)s(1485563m)32X5Y-25d-33d-53d-8X-6Ω-3d-5-5d-3-8d-6Y3-8d5-5d6-3d8X53d55ds1566)64m-55Ωd-63d-8X-5-3d-6-5d-2-8d-6Y2-8d6-5d5-3d8X63d55dΩ)s1588(91m-46Y2-8d6-3d5Xs(158072m18Xs(1617)72m-38Y)s(1617Ω563m)38d55d63d8Xs166372m-5-3d-6-5d-2-8d-6Y2-8d6-5Ωd5-3d8X63d55d38d6Y-38d-55d-63d-8Xcls170472m-38ΩY)s(1704613m)88d53d8X6-3d2-8d-27Ys(178264m-35d-83d-8ΩX-8-3d-3-5d3-6d5-2d14-3d5-3d3-5d-3Y-3-5d-8-3d-8XΩ-83d-35ds18141814227227C227227m36X1072Y18X-4Y18X137YΩ19X100Y18X201Y18X-52Y18X122Y18X57Y18X-49Y18X-69Y19ΩX30Y18X63Y18X-197Y18X-11Y18X86Y18X-71Y18X-86Y19X53ΩY18X-56Y18X-115Y18X39Y18X-189Y18X-43Y)18X-81Y19X-81YΩ18X14Y18X-68Y18X-99Y18X-8Y18X-78Y18X-38Y19X-8Y18XΩ-47Y18X9Y18X-55Y18X-48Y18X-10Y18X-54Y19X-14Y18X-24ΩY18X-52Y18X27Y18X-15Y18X-66Y18X-22Y19X39Y18X-57Y18ΩX-6Y18X-28Y18X-18Y18X3Y)18X-9Y19X-2Y18X-7Y18X-16YΩ18X-10Y18X-31Y18X18Y18X-4Y19X-32Y18X21Y18X-21Y18XΩ-2Y18X5Y18X-14Y18X-6Y19X4Y18X3Y)18X-1Y18X-8Y36XΩ-9Y18X-1Y19X13Y)18X-13Y)18X-5Y18X-2Y18X5Y18X6Y18XΩ-12Y19X17Y18X-14Y18X1Y18X4Y18X-8Y18X1Y18X-1Y19XΩ-2Y18X3Y18X3Y18X2Y18X-9Y18X4Y18X-1Y19X-3Y36X1YΩ18X-1Y18Xs(NC227227m1814Ys(2613227m-34)Xs(244303m-17Xs(244Ω)380m-17Xs(2444573m-17Xs(2613533m)-34)Xs(244610m-17Xs(244686mΩ-17Xs(244763m)-17Xs(261(840m)-34)Xs(244916(m-17Xs(244993m)-17XsΩ(24410693m-17Xs(261n1146m)-34)Xs(2441223m-17Xs(2441299im-17Xs(244Ω)1376m-17Xs(261(1452m-34)Xs(24415293m-17Xs(2441605im-17Xs(244Ω)1682m-17Xs(261(1759m-34)Xs(261(1759m-34)Xs(2441835im-17Xs(244Ω)1912m-17Xs(2441988(m-17Xs(158(249m)-7-2d-4-6d-2-11id-6Y2-11Ωd4-7d7-2d4X62d57d211id6Y-211id-56id-62d-4X(cl)s(60Ω545im2Y35d22id42d9X4-2d2-2d2-5d-4Y-2-4d-4-7d-22Ω)-22d31Xs(114556m-6-2d-4-7d-2-11id-6Y2-11d4-6d6-3d5XΩ63d56d211id6Y-211id-57id-62d-5Xcls158556)m)-7-2d-4-7Ωd-2-11id-6Y2-11d4-6d7-3d4X63d56d211id6Y-211id-57idΩ-62d-4Xcls80862m-22-30d)33Xs(80862m-45)Ys114862m)-6-2idΩ-4-6d-2-11id-7Y2-10id4-7d6-2d5X62d57d210id7Y-211idΩ-56id-62d-5Xcls158862m)-7-2d-4-6d-2-11id-7Y2-10id4-7dΩ7-2d4X62d57d210id7Y-211id-56id-62d-4Xcls861162m-2Ω4d-63d-5X-6-3d-4-6d-3-11id-11Y3-8d4-5d6-2d3X62d4Ω5d36d2Y-37d-44id-62d-3X-6-2d-4-4d-3-7ds11411693m-6Ω-3d-4-6d-2-11id-6Y2-11id4-7d6-2d5X62d57d211id6Y-2Ω11id-56id-63d-5Xcls15811693m-7-3d-4-6d-2-11id-6Y2-11id4Ω-7d7-2d4X62d57d211id6Y-211id-56id-63d-4X(cl)s(691475Ωm-6-2d-3-5d-4Y3-4d4-2d9-2d6-3d4-4d3-4id-7Y-3-4dΩ-2-2d-6-2d-9X-62d-32d-24d7Y24d54d63d92id42d24Ωd4Y-25d-62d-9Xcls1141475(m)-6-2d-4-7d-2-10d-7Y2-11idΩ4-6d6-2d5X62d56d211id7Y-210d-57id-62d-5Xcls158Ω1475(m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X62d56d211Ωid7Y-210d-57id-62d-4Xcls22(1773(m)42d66d)-45Ys(71(1781mΩ-6-2d-5-6d-2-11id-7Y2-10id5-7d6-2d5X62d47id310id7YΩ-311id-46id-62d-5Xcls1141781m)-6-2d-4-6d-2-11id-7Y2-10Ωd4-7d6-2d5X62d57d210id7Y-211id-56id-62d-5Xcls158Ω1781m)-7-2d-4-6d-2-11id-7Y2-10id4-7d7-2d4X62d57d210Ωid7Y-211id-56id-62d-4Xcls227227m1814Xs(227261m-34)Ys263Ω244m-17Y)s299i244m-17Y)s3363244m-17Ys(372244m-17Y)s408261mΩ-34)Ys445244m-17Y)s481244m-17Y)s517i244m-17Y)s553244m-17Y)sΩ590261m-34)Ys6263244m-17Y)s662i244m-17Y)s699i244m-17Y)s735i244Ωm-17Y)s771261m-34)Ys807i244m-17Y)s844244m-17Y)s880244m-17YΩs(916(244m-17Y)s953261m-34)Ys989i244m-17Ys1025244m-17Y)s1061Ω244m-17Y)s1098(244m-17Y)s1134261m-34)Ys1170244m-17Y)s(1207i244Ωm-17Y)s(1243244m-17Y)s12793244m-17)Ys1315261m-34)Ys1352i244mΩ-17)Ys1388(244m-17Y)s1424244m-17Y)s(1461244m-17Y)s1497261m-34ΩY)s(1533i244m-17Y)s(1569i244m-17Y)s1606244m-17Y)s(1642244m-17Y)sΩ(16783261m-34)Ys1715i244m-17Y)s1751244m-17Y)s1787i244m-17Y)sΩ1823i244m-17Y)s(1860261m-34)Ys18963244m-17Y)s1932244m-17Y)sΩ(1969i244m-17Y)s2005i244m-17Y)s2041261m-34)Ys225204m)-7-2d-4Ω-7d-2-10d-7Y2-11id4-6d7-2d4X62d56d211id7Y-210d-5Ω7id-62d-4Xcls3783195m43d76d)-45Ys(428204m)-7-2d-4-7d-2Ω-10d-7Y2-11id4-6d7-2d4X62d56d211id7Y-210d-57id-62Ωd-4Xcls55531933m2Y25d22id52d8X5-2d2-2d2-5d-4Y-2-4Ωd-4-7d-22-21d30Xs(609204m)-6-2d-5-7d-2-10d-7Y2-11id5-6Ωd6-2d4X72d46d211id7Y-2310d-47id-72d-4X(cl)s(739204mΩ23X-12-17d6X4-2d2-2d3-7d-4Y-3-7d-4-4d-6-2d-7X-62Ωd-22d-34ds(791204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2dΩ4X62d56d211id7Y-210d-57id-62d-4Xcls937)204m)-21-30dΩ)32X)s(937)204m)-45Y)s(972204m)-6-2d-5-7d-2-10d-7Y2-11id5-6dΩ)6-2d4X72d46d211id7Y-2310d-47id-72d-4X(cl)s(1123204mΩ-21X-3-19d32id62d7X6-2d4-4d3-7d-4Y-3-7d-4-4d-6-2Ωd-7X-62d-32d-24ds(1153204m)-6-2d-4-7d-3-10d-7Y3-11idΩ4-6d6-2d5X62d56d211id7Y-210d-57id-62d-5Xcls1307Ω198m-24d-72d-4X-7-2d-4-7d-2-10d-11Y2-9d4-4d7-2d2ΩX62d54d27d2Y-26d-55d-62d-2X-7-2d-4-5d-2-6dsΩ1335i204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X72d46dΩ211id7Y-210d-47id-72d-4X(cl)s(1490204m)-21-45ds1460204m)30ΩXs(1516204m)-6-2d-4-7d-3-10d-7Y3-11id4-6d6-2d5X62d4Ω6d311id7Y-310d-47id-62d-5Xcls1652204m)-6-2d-2-4d-5YΩ2-4d4-2d9-2d6-2d5-5d2-4d-7Y-2-4d-2-2d-7-2d-9X-6Ω2d-22d-24d7Y24d45id72d82id52d24d5Y-24d-72d-9ΩXcls1698204m)-7-2d-4-7d-2-10d-7Y2-11id4-6d7-2d4X72dΩ46d211id7Y-2310d-47id-72d-4X(cl)s(1851189m-2-6d-4-5d-7Ω-2d-2X-62d-55d-26d2Y27id54d62d2X7-2d4-4d2-9dΩ-11Y-2-11id-4-6d-7-2d-4X-72id-24ds(1879204m)-6-2d-5-7dΩ-2-10d-7Y2-11id5-6d6-2d5X62d46d211id7Y-2310d-47idΩ-62d-5Xcls1989i195m53d66d)-45Ys(2039204m)-6-2d-5-7d-2Ω-10d-7Y2-11id5-6d6-2d4X72d46d211id7Y-2310d-47id-72Ωd-4Xcls2082204m)-6-2d-5-7d-2-10d-7Y2-11id5-6d6-2d5XΩ62d46d311id7Y-310d-47id-62d-5Xcls18141814227227C2268Ω226800(C635i631406i19783bl635i631406i19783bl144432025m-31Y)s1444Ω32025m12-31ds(146832025m-12-31ds(146832025m-31Y)s147932006im18XΩ3Y-23d-11d-32d-5X-3-2d-3-3d-1-4d-3Y1-5d3-3d3-1dΩ5X31d33ds152420153m)-21Y)s152420103m)-33d-32d-4X-4-2d-3Ω-3d-1-4d-3Y1-5d3-3d4-1d4X31d33ds153620153m)-21Y)sΩ15362009m54d32d4X3-2d2-4d-15Y)s(18792018m)1Y23d12d3Ω1id7X3-1d1-2d2-3d-3Y-2-3d-3-4d-15-15d21Xs(1917i2025mΩ-4-1d-3-5d-2-7d-5Y2-7id3-5d4-1d3X51d35d17d5Y-1Ω7d-35d-51d-3Xcls19411997m-1-2d1-1d21id-22dcls1973Ω2021m)-13d-51d-3X-4-1d-3-5d-2-7d-8Y2-6d3-3d4-1d2XΩ41d33d25d1Y-25d-33d-41id-2X-4-1d-3-3d-2-5ds2005Ω32025m-15-31ds(198432025m21Xs(18141814227227C2268226800(C1814Ω1814227227C2268226800(C10651681m)-76Y)s(10651659m1617id115dΩ16X11-5d5-17d-54)Ys11241659m1617id115d16X11-5d6-17idΩ-54)Ys12271681m)-54)Y5-16d11-6d16X116d1616ds12861681m)-76ΩY)s(132917193m-114)Ys1378317193m-92Y5-16d11-6d11Xs(13621681mΩ38Xs(1432317193m5-6d66id-65d-5-5dcl)s(14371681m)-76Y)s(1481Ω1654m)97Xs(162117193m-114)Ys16591649m)65)X10Y-611id-56id-115dΩ-16X-11)-5d-11-11id-5-16d-11Y5-16d11-11id11-6d16X116d11Ω11ds1761(1681m)-113Y1665m1111id115d16X11-5d11-11id5Ω-16d-11Y-5-16d-11-11id-11-6d-16X-11 1918(1665m-5Ω11id-175d-16X-16-5d-5-11id5-11id11-5d27-6id11-5d5-11id-5ΩY-5-11id-17-6d-16X-166d-511ds18141814227227C2268226800(CΩ(18141814227227C2268226800(C10651375(m)-76Y)s(10651353(m)1616d11Ω6d16X11-6d5-16d-54)Ys11241353(m)1616d116d16X11-6d6-16Ωd-54)Ys12271375(m)-54)Y5-16d11-6d16X116d1616ds12861375(mΩ)-76Y)s(13291413m)-11413621375Ωm38Xs(143231413m)5-6d66id-65d-5-5dcl14371375(m)-76Y1481Ω1348m162631413m 16321375(m)-92Y-6Ω-16d-10 16701342m64X11Y-511d-55d-116d-16X-11Ω

Figure 3.11: Momentum distributions of the tight electrons for the three channels for the λ_{131} coupling separately and all together. The distribution at the bshows the momentum of the tracks mistagged as electrons for the W pair production processes (main background).

76

4 Singlegauginosearch

In this chapter we describe the single gaugino search performed in the MSSM model framework and for the conditions mentioned in chapter 2 in which the signals were described. start this chapter with the background characterization needed for rejection. Then we will show the selections of the three channels: two acoplanar leptons, four or six leptons and multi-leptons multi-jets, based on the strategy of the maximum background rejection keeping a good selection efficiency for the signal.

4.1 Datasamplesanalyzed

single gaugino search was performed on the data recorded by DELPHI in at √ s of 192, 196, 200 and 202 GeV corresponding to an accumulated inluminosity of 26, 77, 84 and 41 pb −respectiv. Wselectedthedataregistered specificconditionsofquality. performance of most of the DELPHI detecis surveyed by the procedure mentioned in section For the data used in this thesis the status required for the TPC and HPC was over 99% operational and for the FEMC and the MUF it was required to be more than For the detector the global and the layer efficiencies were re-tuned to match those observed

in the data [75], instead of requiring a high performance of the detector.

4.2 simFor the signal simulation, we have used the program [48] whicwone of the first generators of supersymmetric events at e

e colliders that included R-parity violation production and decays. the possible decays were already implemented and those mentioned previously as not considered in this analysis (see section 2.2.3) were masked.

• Full simulation

Figure 4.1: Disposition on the Γ~ν vs m ~ν plane of the eight MSSM parameter’s combinations fully simulated. region above the diagonal labeled as ’not allowcorrespto 1) combinations of mass and width of the sneutrino not by the model no matter which combination of the MSSM parameters is used and

LEP1 excluded combinations (see section 5.1).

have chosen eight points following a special disposition on the plane of total width of the sneutrino against its mass (fig. 4.1). Whavechosen two bands, one horizontal for a value of the width centered around 1 one vertical centered on the mass of the sneutrino exactly at the 200 GeV

value which is the collision centre-of-mass energy with highest luminosity. The number of events simulated for each point was computed to have at least 1000 events for the channel with smallest cross section. The main parameters of each point and the total number of simulated events are summarized in table 4.1.

• Simulation “Grande Vitesse (SGV)” e mentioned that the simulation procedure either for the background or the

signal includes a part where a reliable detector response simulation demands consuming complicated physical processes and complete detector description. is the reason why a simpler and thus faster simulation program was point m

~= m^0M^2μ Γ ~νm χ̃^0_1m χ̃^+_1single gaugino total #total cross of simul.

(GeV) (GeV) (GeV) (GeV) (GeV) (GeV) section (pb) events1 140. 85. 205. 1.33 22.1 46.9 3.2262502 180. 65. -45. 1.28 37.6 77.3 11.55 75003 190. 85. -55. 1.19 47.4 83.5 25.15 6750

4 200. 125. -85. 0.75 68. 105.7 635.46 6000 5 200. 95. -65. 1.22 53.1 90.4 456.27 6250 6 200. 55. -35. 1.75 31.3 72.0 348.13 6500 7 200. 85. 305. 2.18 31.5 60.4 295.75 6500 8 210. 105. -65. 1.25 57. 90.4 1.968750

able 4.1: Characteristics of the eight fully simulated points for λ_{121} = λ_{131} = 0.05 and tan= 1.5. single gaugino total cross section is the sum of the procross section (calculated by SUSYGEN) of the four neutralinos and two cat √ s= 200 GeV.

developed, in which the effective response of the DELPHI detector was tuned to reproduce as much as possible the results of the full simulation. As we explain in the next chapter stressing the relevance of the efficiencies, we know the efficiency of each selection for as many combinations of the parameters as possible. complete procedure still remains rather if we take into account that we need at least 1000 simulated events, as we see in chapter 5, for at least 10000 (m

0, μ, M_2combinations for each tanλ 1jcombination.4.3 Backgroundprocesses

origin of the background in the search of a signal can be diverse. can be either instrumental or physical. The instrumental background comes for from leptons misidentification. the case of the three signal channels, this background was negligible. Quantitatively more important and more difficult from the signal will be the physical backgrounds. can be either

processes well known from the Standard Model or processes from new physics like other supersymmetric processes.

In the search for the single gaugino production we only consider the physical background coming from the Standard Model. In case of any deviation in the data with respect to the number of expected events from the SM processes then we would consider taking into account the background from new physics.

The background consists on events from the Standard Model processes that also 79

Figure 4.2: Standard Model cross sections for e^+ e^− → X as a function of √ s [77].

fulfill the supersymmetric signal requirements. Figure 4.2 taken from [77] shows the theoretical cross sections for the most important Standard Model processes at LEP as a function of the available centre-of-mass energy. In the searches for new physics all these processes are considered as potential background. the supersymmetrfoll2753ingialsube(the)gΩ(i(w[77))fts. consid, s 4.2incereesd.categories

4.7: MC distribution of the charged multiplicity after the preselection for signal at

√s = 200 GeV for each signal channel and for both λ couplings.89

4.8: MC number of identified tight leptons after the preselection √ s = 200 GeV.

Figure 4.9: MC number of identified tight leptons for the three signal channels and both couplings after the preselection and for = 200

4.4.3 two acoplanar leptons signal selection

We have seen in 2.2.4 that the two acoplanar leptons topology comes mainly from the R-parity violating decay of the lightest single neutralino production. It is thus obvious that the neutralino properties play the main role characterizing this final state. Its mass and width compelling with the lambda value determine the shape of the two acoplanar leptons events.

Whavealreadymentionedthatmostofthestandardmodelprocessesgenerated LEPcollisionscorrespondstoeventswithlowmultiplicityinthefinalstate. Neverthelessthoseprocesseshavecharacteristicsthatallowtodiscriminatethem easily. The only drawback for the low multiplicity events come from the lack of information to reconstruct the event at high precision levFor example the and momentum estimations rely on few measuremenThis fact makes difficult of discriminating variables.

chosenvariables apart from the charged multiplicity and the lepton identification concern basically the geometric and kinematic characteristics of the event like the acolinearity (fig. 4.10), the acoplanarity (fig. 4.11) and the y_{12} cut (fig. The other variables were the visible mass M v(fig. 4.13) and the invariant mass of the two leptons ll (fig. 4.14). The global Data/Monte-Carlo agreement of those distributions is good with the exception of some discrepancies in the M_{vis} and M_{ll} distributions, which are due to the kinematic origin of these variables. The signal distributions presented are arbitrarily normalized with respect to the total number of events in the data after the preselection.

For the two acoplanar leptons final states we applied the same analysis for both λand

we required the charged track multiplicity to be tw at least one tight

y_{12} lower than −05 ,

visible mass M_{vis} less 0.25 × s

the invariant mass of the two leptons ,^{ll} , lower than 0.2 s the acolinearity l above o

the acoplanarity A_p below 160^oaverage efficiencies for these selections were 50% for λ

and 39% for λ 131 (Tables 4.5 and 4.6) Whavealreadymentionedthefactthatthe-pair production and the decay of

each into a lepton and a neutrino (ℓνℓν) becomes an irreducible background in the

4when the second track was not identified as a lepton, it was assumed to be an

Selection criteria ϵ_{signal} bk ϵ_{signal}

√bkg

121

(%) total

N_{ch}=2 65 # tight lep id≥1 1.50 y

< 10^{−05} M_{vis} < 0.25 √ s GeV/c^2 l< 0.

s GeV/c

2

1.21

A_l 50^o 1.21 p < 160^o 1.43 14.8

Table 4.5: Average efficiency evolution of the two acoplanar leptons selection for the signal with the 121

Selection criteria ϵ_{signal} ϵ_{bk}ϵ signal

√ϵ

bkg λ_{131}

(%) total

N_{ch}=2 51 # tight lep id≥1 1.42 y

< 10^{−05} M_{vis} < 0.25 √ s GeV/c^2

1.11

2

1.20

A_l 50^o

1.21

p < 160^o 1.42 13.7

Table 4.6: Average efficiency evolution of the two acoplanar leptons selection for the signal with the λ_{131}

Figure Two acoplanar lepton distribution of the acolinearity √s = 200 GeV, after the preselection (left) and after the additional requirement the number of charged tracks equal to two (right). For the signal distributions dotted histogram corresponds to the signal with the coupling λ

121 and the dashed histogram to the signal with the coupling The arrow in the second plot the place of the selection.

two acoplanar leptons selection. The difficulties on the search of the two were not only the selection itself but also in the stability of the as function of the sneutrino mass. It happens that in the regions of the space where the multi-leptons multi-jets becomes strongly dominant

respect to the purely leptonic final states the kinematic selections get and the efficiencies for these leptonic channels mostly for the two acoplanar leptons

fall down. In the plane of the sneutrino mass and its total width those sets are not localized in a specific region then the only safe procedure was to be as loas possible in those kinematic selections even if the background rejection was very Here the commitment was not only between the highest bacand the mean efficiency but also the stability of the efficiency in all the

region explored by the analysis. this efficiency stability was the dominant criteria in the choice and that is the reason why the selection was stopped at a where the efficiency seemed to allow more or stronger demands in the few simulated points.

As an example of how we could improve the final result even with almost the same average efficiency but with problems of low efficiency in some regions of the param-

Figure 4.11: Two acoplanar lepton selection: distribution of the acoplanarity √ s = 200 GeV after the preselection (left) and after the additional requirement the number of charged tracks equal to two (right). For the signal distributions dotted histogram corresponds to the signal with the coupling and the histogram to the signal with the coupling 131

. The arrow in the second plot indicates the place of the selection.

eters scan, we built a linearly discriminating variable following the “Fisher metho[88] using most of the variables used already and some others that were thought be good for the W-pair The variable constructed wvardis = −0.011797 × M

vis + 0.0031504 × A_l − 0.001902 × α − 0.0092924 × P_{lead} +0.12466 × log(12 ) − 0.004456 × where α is the angle between the two tracks, lead

is the momentum of the leading track and E_{miss} is the missing energy of the event.

The selection using this last variable was applied over a sample where the preselection, the lepton identification and the acoplanarity criteria were previously applied. These last two variables are the main footprints for the two acoplanar signals.

This linear combination proved to be slightly more efficient in the signal selection than the application of individual variables. At s= 200 GeV for the linear combination we expect 14.0 background events with an average efficiency for 121 of 49% and 37% for the 131 signal while for the individual variables we expect 15.4 events

4.12: Two acoplanar lepton selection: log(y

distribution for √ s = 200 after the preselection (left) and after the additional requirement in the number of

charged tracks equal to two (right). The arrow in the plot on the right indicates place of the selection.(table 4.11) with efficiencies of 50% and 39% for and 131

respectively. The signal√background ratios for the linear combination is 15.5 for λ_{121} and 13.8 for λ_{131}, using the individual variables each time this ratios are 14.8 and 13.7 respectively.

The reason why we do not use the discriminant variable was that including variable in the selection we find holes in some regions for the minimum affecting strongly the final result. Indeed we localized the cause of these holes: gaugino masses, because most of the variables used for the linear combination have a

kinematic depDue to the inclusive nature of the search the implementation of this method required the use of a very large and diverse samples for the signal which makes the method much more difficult, and not very well adapted to this kind of search.

four or six leptons signal selection

The four and six leptons signal having very small SM background represent a clear way to put in evidence the R-parity violation. It is produced via the cascade decays of the chargino or the higher order neutralinos. Its characteristics depend on gaugino spectra.96

Figure 4.13: Two acoplanar lepton selection: distribution of the visible mass √ s = 200 GeV after the preselection (left) and after the preselection and for the

with two charged tracks (right). arrow in the plot on the right indicates the place of the selection.

Here the selection consists merely in asking for a high number of identified leptons (fig. 4.8) and a particular spread of the event manifesting itself in a four jets top(fig. 4.15).

The sequential selection is:•number of charged tracks 3 ≤ ≤ 6,

•at least three (twwell identified leptons (’tight’ for the electrons and ’standard’ or ’tight’ for the muons),•bigger than −3..

The average efficiencies for these selections were 44% for λ_{121} and 41% for 131 (tables 4.7 and 4.8).

4.4.5 The multi-leptons multi-jets signal selection

These include all the indirect decays with a gauge boson decaying into two As we mentioned in chapter 2 this events include combinations of 2 or more leptons

with two or more jets. These final states are the dominant ones when the produced

Figure 4.14: Two acoplanar lepton selection: distribution of the invariant of the two leptons for

s = 20 GeV after the preselection (left) and after preselection for events with two charged tracks (right). The arrow in the plot the right indicates the place of the selection.ongauginos have enough mass. Itoccursmostlywhenthegauginoproducedinmodeisnotthelightest. Again the number of leptons and jets are determined bthe gaugino mass spectra but the most common case includes one indirect decathatproducesthe2jetsandtheothergaugino(morelikelytheLSP)thatdecadirectlyintoleptons. To have higher jets number the cascade must include indirect decays that will be often suppressed by both branching ratios and sections. Thentheeventtopologytolookinthisclassificationshouldhaveattwoisolatedleptonsandatleasttwojetswiththeshapedependingstronglyonthe decaycHere again one of the more discriminant variables will be the distance 34

(fig. 4.16) for both cases and . For the 121 signal the momentum of second most energetic lepton is weak and could be used in the selection (see 4.17). Inthisfinalstatesignalthereisacleardifferenceinthejetsmultiplicitythe R-parity violating coupling involved is or If the non-zero coupling is θwe see isolated leptons (mostly muons and trons) in some jets while for θ

there are -leptons that decay and produce sevtracks in their products. For the jets we demand that the total multiplicity the leading jet when forcing the event to four jets (distribution of fig. 4.18) be loworequalto4. Andfortheagainforcingto4jetstheremustbeatleast2jets98

Multi-leptons multi-jets selection: y distribution s 400 GeV, after the preselection (left) and after the preselection and for the numbcharged tracks from 7 to arrow in the plot on the right indicates of the selection.Multi-leptons multi-jets energy distribution s 200 GeV, after the preselection (left) and after the preselection and for the number

charged tracks from 7 to arrow in the plot on the right indicates of the selection. Figure 4.22: Event display in the x-y plane (transverse) at the top, and in the z-y

plane at the bottom of a two acoplanar leptons signal candidate at s = 192 GeV.

Figure 4.23: Evendisplay in the x-y plane (transverse) at the top, and in the z-y plane at the bottom of a four fermion channel candidate √ s = 200 GeV, for the λ_{121} R-parity violating coupling hypothesis. 112

Figure 4824: Event display in the x-y plane (transverse) at the top, and in the z-y

plane at the bottom of a multi-leptons multi-jets signal candidate at s = 202 GeV with the λ_{121} R-parity violating coupling hyp

Chapter 5

Interpretation of the results

In the search for new particles one originally designs the analysis for signal discovery, and in the case of the evident absence of signal, to obtain the best limit. In the absence of signal the results can be translated in constraints on the parameters of the model, here the MSSM with R-parity violation.

Ftheresultsoftheanalysisdevelopedinchapter4weconcludethatwedo notfoundsignalevidence. this chapter we will describe the procedure followed to constrain the parameters of the model and the choice of the presentation of the limits.5.1 Procedure

probability P ) of observing events in the data when the number of expected events from the background is is given by.

P_bn) = b ω (5.1)two independent processes pros

and n_b events when one expected s and respectively the probability of observing such a situation is given by.

P_bn + n_s) = ⌊∫ b + s)^{b +}n

+ n )!

(5.2)If only one process s produce n events, we can obtain the upper limit N on the

number of expected events with a confidence level p from:

1 − p = n∑ m=0 N^m e^N(5.3)If we define κ

n to be the vofNfora95%ConfidenceLevelC.L.andwe have two different processes that produce n events: signal s from which w115 want to know the κ_n and one background process which produces b events, then the previous probability can be written as:

1 − p = e^{⌊ˇ n )} n∑ m=0 b + κ_n )^{mω}e

⌊ \∑ m=0 b^{mω↼5▷4↽}

where n is the sum of the number of signal evenn s and the number of background

evenb .

Fthisequationwecanobtaintheκ_n fixingp=95%foragivennumberof observed evenn and the number of expected events b. We will name this value upper limit on the number of events at 95% C.L., N . If there is a smaller number of observed events than expected from the background estimation alone, there different statistical approaches to be followed to obtain the limits. In [89] one find a review and discussions about all the different methods and their meaning different analyses. For our case we followed the PDG prescription[25three channels have been searched in three different complementary by the charged multiplicitytotalnumberofselectedeventscanbsummed for the whole sample and for the four centre-of-mass energies giving the λ

case the total number of 41 candidates, whereas the number of expevents is 50.0 and 53 candidates against 54.5 expected events for the λ 131 coupling (see table This gives an upper limit on the number of signal events at C.L. of 10.2 for λ 121 and 15.2 for λis a method to perform a multichannel combination using a likelihood [90] to obtain only one exclusion limit from the results on the different final This method was tested for the 1998 analysis √ s= 189 GeV [91]. For the analysis

described in the last chapter we did not perform this multichannel combination because of the observed Data/Monte-Carlo discrepancies on the charged multiplicity “migrations” for the data and the background. We decided then to take the whole sample and perform the exclusions with the results coming from the three channels.

In the absence of signal the upper limit on the number of expected events can be translated into an upper limit of the expected cross section at 95% C.L. that is:

σ=^{95} ∫ L (5.5) ffl is the efficiency of the expected signal and L is the integrated luminosity.

The limits on cross sections at 95% of C.L. are often translated into exclusion for the parameters of the tested mocase of the single gaugino production requires a special treatment with respect to those already explored the R-parity violating scenario (pair production in section 1.4.2) due to the fact

N

95 λ_{121} λ_{131} s = 192 GeV6.2 9.8 s = 196 GeV7.4 9.2 s = 200 GeV 7. 8.2 s = 202 GeV7.6 3.4

Table Upper limit on the number of expected signal events N for the four s and the two λ coupling λ_{121} and λ_{131}that the coupling constant is involved in the production and not only in the decays.

The usual procedure of deducing exclusion zones in the MSSM parameters space, from the excluded cross sections, having fixed the voftheλcouplingisin this case In addition the most usual way to obtain MSSM exclusion parameters regions on the 2 ↽ plane is done by βxing the other two parameters. β m_0, the latter being the parameter that we associate to the sneutrino mass. the excluded cross section depends strongly if the chosen value for m_0 m ⌋ is near s or not.

On the contrary we have seen from the lepton pairs cross sections and asymmetries (section 2.1.1) that the direct dependence of the cross section in the coupling could be used to extract direct limits on it. The single gaugino production can be used then with the same goal and profiting of a higher global cross section due to the fact that the resonant particle decays via an R-parity conserving vertex the dependence on the coupling from λ to λ .

The results for these kind of analysis are usually presented as an upper limit ˘ coupling as a function of the sneutrino mass, assuming a fixed width for sneutrino (see fig. 2.4). is an over simplification given that dep,

2 , tan β(andλincaseofaverysmallΓ_˚ ) and plays a role directly in the production and the possible decays. We therefore explored the robustness of the limits against this assumption and present also the results as a function of both the mass and the total width of the sneutrino, for two values of fi.

The extraction of the upper limit on λ_{j1} comes straightforwardly from the quadratic dependence on the cross section as explained in section 2.1.4. If we call σthe part of the cross section independent of the R-parity violating coupling λ we can obtain from (5.5) that

λ^2 <

N_{95} σ_0ϵ ∫ L (5.6)From the results of table 4.15 we obtain the respective N

for each

To obtain all the excluded cross sections σ_0 and the corresponding m_˚ , Γ_˚ ) combinations, we have performed a wide scan on the the MSSM parameter space (111,848 points for two fi v1.5and30)usingtheSUSYGEN program.

The parameter ranges w• fi = 5 or • m

0 = : to 1701 GeV in steps of 10. GeV m_0 = : to 2100 GeV in steps of 1. GeV), 2158, • M

2 = : to 405. GeV in steps of 10. GeV,• μ = ¬ to : GeV in steps of 10. scan corresponds to ↼ χ

0 1) ≤ 210 GeV and 45 ≤ ↼ χ^+_1 ) ≤ 315 GeV and as we mentioned in chapter 4 for a given m_˚ there is a range of possible vfor Γ

allowed by the model (fig. 481). From the scan we can immediately that several sets of MSSM parameters lead to the same m , Γ couple. to derive parameter independent limits, one should then use the minimum of product of the cross section obtained in a given m

˚

, Γ

˚ ) bin and its corresponding efficiency. In other words, the highest vfortheupperlimitobtained˘is kineachbin.

We recall that the only simplification with respect to the MSSM parameters was that wtook m_0 parameter that corresponds to the slepton mass at the unification

scale as the sneutrino mass. The reason was only to get rid of one parameter that is only involved in the determination of the slepton mass and not in the cross or decays branching LEP1 limits on gaugino pair production cross During the scan we avoided parameter combinations that were already excluded by

LEP1 studies. resonance has been very accurately measured. The precision measurement of its width can be used to constrain directly the Using the LEP1 line-shape data and the SLD left-right asymmetry, a limit on decay width of the Z into unpredicted modes has been derived: Γ new Z < 3 at 95% CL [92]. At the resonance, σe

− X) = ß ee X M^2_Z Γ^2Under the assumption that the unpredicted modes are pair production via the channel using the measured values of Γ

Z and Γ_{ee}, this limit on Γ^{new}can be convinto an upper limit on the cross section for new decay modes of the Z: σ new Z (s M Z ) < 150 pb at 95% CL.

Pair production of neutralinos and charginos was chosen to exclude some SUSY parameter combinations from the limit on σ^{new}. For -channel contribution, it affects the cross section only for low values m_0 (light sfermions), and only the channel alone cross section is small much below 150 pb▷ Thus we can use latter result. The SUSY parameters combinations exclusion from this limit rule out

cases where χ̃ ± < χ̃ 0_1 and by consequence the assumption of the suppression of the 1 ≻^±_1 made in section 2▷2▷3 is fully justiβed▷

5.2 Efficiencies

The upper limits on ˘ coupling will be deduced from the minimum of the prodof the cross section excluded at 95% C.L. by the efficiency in the bin m_, Γ ˚ )(eq. 5.5).

It is necessary then to compute the efficiencies for the highest possible number of parameters combinations to obtain the most conservative limit for ˘ coupling. The only way to perform such a task is to use the fast simulation (SGV) described in section 4.2.

We performed then another scan on the MSSM parameter space this time generating events using the SGV detector simulation and applying the sets of selection criteria to obtain and verify the efficiencies for the whole set of parameters combinations. The compatibility of the SGV and the full simulation was verified performing a comparison of the three channels selections on the eight points simulated with DEL- SIM. Figures 5.1 and 5.2 show the average efficiencies for each channel and over the complete sample, for both the full (DELSIM) and the fast simulation (SGV) and the two couplings λ and at the eight points available (section 4.2). There is an overall good agreement between the average efficiencies using both simThe worst case is a difference of 5% (15 % relative) for the two acoplanar leptons

of two points for the λ_{121} coupling. Nevertheless at the global selection this discrepancy is less than 2%.

scan of the efficiencies using SGV was done over all the combinations of the following voftheMSSM• fi = 5 or • m

= : to 220. GeV in steps of 100 ffl M

2 = 5. to 405. GeV in steps of 20. GeV,• μ = ¬ to : GeV in steps of 20. GeV.

From this scan we verified the average and minimum efficiencies for each analysis channel and for the global efficiency, for each coupling and for both fi values. Those efficiencies are plotted in figures 5.3, 5.4, 5.5 and The purpose was to checthe stability of the efficiencies for the three selections to be sure that there is no accidental region where the efficiencies are too low or change drastically and if such effect was produced by the selection.

The corresponding efficiency regions on the m_˚ Γ_˚ plane are presented at figures 5.7, 5.8, 5.9 and 5.10 which will be directly related to the limits on

Figure 5.1: Full and fast simulation average efficiencies comparison for λ

121 a) for the 2 acoplanar leptons channel; b) for the four or six leptons channel; c) for the multi-leptons multi-jets channel; and d) global efficiency of each point.

Figure 5.2: Full and fast simulation average efficiencies comparison for λ a) for the 2 acoplanar leptons channel; b) for the four or six leptons channel; c) for the multi-leptons multi-jets channel; and d) global efficiency of each point.121

Figure 5.3: Minimum and average efficiencies for the three channels and the global selections for the λ_{121} coupling and tanβ=1.5 in % as a function of m ~ν in GeV. (χ̃ 0_1 ≥ 10 GeV/c^2 and Γ_ν ≥ 0.1 GeV).

Figure 5.4: Minimum and average efficiencies for the three channels and the global selections for the 121 coupling and tanβ=30 in % as a function of m ~ν in GeV. (m_{χ̃}0_1 ≥ 10 GeV/2 and Γ_ν ≥ 0.1 GeV).

Figure 5.5: Minimum and average efficiencies for the three channels and the global selections for the λ_{131} coupling and tanβ=1.5 in % as a function of m ~ν in GeV. (m_{χ̃}0_1 ≥ 10 GeV/c^2 and Γ_{ν̃} ≥ 0.1 GeV).

Figure 5.6: Minimum and average efficiencies for the three channels and the global selections for the 131 coupling and tanβ=30 in % as a function of m ~ν in GeV. (m_{χ̃}0_1 ≥ 10 GeV/2 and Γ_{ν̃} ≥ 0.1 GeV).

couplings in the same plane. One important fact extracted from the scan on the efficiencies is that, due to the inclusive nature of the search, we did not find a strong dependence on tanβ. On the other hand an important remark has to be mentioned with respect to the efficiencies: the simulations assume a value for the λ_{1j1} equal of 0.05. As it was already mentioned in section 2.2.3 on the LSP decays, if this

value is too small (∼ 10^−) or if^{~1} ≤10 GeV/c^2 the efficiencies become too loto be considered. So, these values represent limits on the validity of the results.

Figure 5.7: Average and global efficiency regions in the (m_~, Γ_{ν̃}) plane for λ_{121} and tanβ=1.5. (m_{χ̃}0_1 ≥ 10 GeV/c^2).

Figure 5.8: Average and global efficiency regions in the (m_{ν̃}, Γ_{ν̃}) plane for λ_{121} and tanβ=30. (m_{χ̃}0_1 ≥ 10 GeV/c^2).

Figure 5.9: Average and global efficiency regions in the (m_{ν̃}, Γ_{ν̃}) plane for λ_{131} and tanβ=1.5. (m_{χ̃}0_1 ≥ 10 GeV/c^2)

Figure 5.10: Average and global efficiency regions in the (m_{ν̃}, Γ_{ν̃}) plane for λ_{131} and tanβ=30. (m_{χ̃}0_1 ≥10 GeV/c^2)

5.3 Results

5.3.1 Exclusion values for the λ couplings

The upper limit values for both λ couplings at 95% of confidence level in (m ~, Γ ~ν) plane are shown in figures 5.11, 5.12, 5.13 and 5.14. They correspond to λ_{121} and tanβ= 1.5, λ_{121} and tanβ= 30, λ_{131} and tanβ= 1.5 and λ_{131} and tanβ= 30 respectively. The bottom plot shows the same upper limits on λ_{121}and λ_{131} as a function of m_{ν̃} only and assuming a not too small sneutrino width, i.e. Γ_{ν̃} ≥ 0.2 GeV^1. This is the same way to present the upper limits as in the search of the sneutrino direct decay (fig. 2.4) and this plot is given for comparison purposes. In the same plot we represent the exclusion limit coming from the low energy measurements (section 1.4.1), to appreciate the level of improvement of the upper limit values. We can see also from this same plot the contribution of the four √ s samples.

5.3.2 Summary of results

The upper limits of the 1j1 couplings for the corresponding values of ν̃ ≃ √ s which are the lowest values for each case, for the two values of tanβ, are summarized in the following table:

m_{ν̃} tanβ=1.5 tanβ=30.

λ_{121} λ_{131} λ_{121} λ_{131} 192 GeV 0.004 0.007 0.003 0.004 196 GeV 0.003 0.005 0.002 0.002 200 GeV 0.003 0.004 0.002 0.002 202 GeV 0.004 0.006 0.002 0.003

This analysis gives at the best point, namely m_{ν̃} ≃ 200 GeV and tanβ=30., an upper limit of λ_{1j1} < 0.002 at 95% C.L. All values are of the order of a few 10^{−3}.

5.3.3 Systematic uncertainties

It is difficult to make an evaluation of the individual contributions of the different sources to the systematic uncertainties. In this case we have identified two main sources of systematic errors: the first one is the global estimation of the expected background that could come mainly from uncertainties on the cross section evaluations, the second was the uncertainty on the estimation of the efficiency, and here the causes could come from the assumptions to obtain the branching ratios.

1This implies m(χ^0_1) ≤ 130 GeV and 45 ≤ m(χ^+_1 ) ≤ 200 GeV

Figure 5.11: Exclusion values for λ_{121} on the (m ν, Γ~ν) plane for tanβ=1.5. bottom plot shows the same upper limits on λ as a function of m assuming Γ_{~ ν}≥ 0.1 GeV and for m_{χ̃}0_1 ≥10 GeV/c^2. The clear shadowed region represent the exclusion region from low energy measurements mentioned in chapter 1 assuming m_ẽ = m_ν.

Figure 5.13: Exclusion values for λ_{131} on the (m ~ν, Γ~ν) plane for tanβ=1.5. The bottom plot shows the same upper limits on λ_{131} as a function of m_{ν̃} assuming Γ_{ν̃} ≥ 0.1 GeV and for m_{χ̃}0_1 ≥10 GeV/c^2. The clear shadowed region represent the exclusion region from low energy measurements mentioned in chapter 1 assuming m_ẽ = m_{ν̃}.134

~Exclusion vforλ

131 onthe(,~ ν plane for tanβbplotshowsthesameupperlimitsonλ asafunctionofm

~131 Γ

~ ≥ 0.1 GeV and for m 0

≥GeV/clear shadowed region represent the The

exclusion region from low energy measurements mentioned in chapter 1 = m~ .135 examine the effect on the limit of the λ

1j1

coupling in the case of ± 20 % of

variation for both In the case of the expected background it will affect the voftheN havetriedavof±20%fortwocentre-of-massenergies,192GeVand200GeVthatarethecaseswherewefoundtheoppositedifferencebetweenthe numberofobservedandexpectedevents(λ 131

Inthefollowingtablesweshowforbothcentre-of-massenergiesthenewcorre-spondingvforanover-estimationandunder-estimationof20%onthebacandforbothcouplingconstants.

√s = GeV SM sim N

95sim N SM

δλ(%) sim N δλ-20% λ7.8.4 ≃-11 6. ≃+8 23.

131