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Q |Fermion〉 = |Boson〉 Q |Boson〉 = |Fermion〉 .Theorem (Haag-Sohnius-Lopuszanski, 1975)The largest symmetry whih an interating, unitary �eld theory an haveis the diret produt of (several) gauge symmetries, Poinaré invariane(Pµ), and Supersymmetry (Q), in suh a way that:
{QAα , Q̄β̇B} = 2σµ

αβ̇
Pµδ
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B
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[
Pµ, Q

A
α

]
=
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]
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Ûi uc
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2squarks ũα, d̃α, α = 1, . . . , 6 ũL, ũR, d̃L, d̃Rsleptons l̃1, l̃2, ν̃l l̃L, l̃R, ν̃lneutralinos χ̃1, χ̃2, χ̃3, χ̃3 B̃0, W̃ 0, H̃0

1 , H̃
0
2harginos χ̃±

1 , χ̃
±

2 W̃±, H̃−

1 , H̃
+
2David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produts

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jets

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jetsDiret tagging looks troublesome !

David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jetsDiret tagging looks troublesome !

♠Quantum e�ets on onventional proesses ⇒ Possible enhanementswith respet to the SM preditions
David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jetsDiret tagging looks troublesome !

♠Quantum e�ets on onventional proesses ⇒ Possible enhanementswith respet to the SM preditionse.g. t → c g Flavor Changing Neutral Current
David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jetsDiret tagging looks troublesome !

♠Quantum e�ets on onventional proesses ⇒ Possible enhanementswith respet to the SM preditionse.g. t → c g Flavor Changing Neutral Current
B(t → c g)

{
∼ 10−11 (SM)

≤ 10−5 (MSSM)David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusions A brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenologyExperimental signatures of SUSY

♠ Diret prodution ⇒ tagging through the deay produtse.g. suppose t → χ̃0 t̃

t̃ → χ̃
+

b → χ̃0
1 bW

+∗ ⇒
{

χ̃0
1 b ℓ ν

χ̃0
1 b + 2jetsDiret tagging looks troublesome !

♠Quantum e�ets on onventional proesses ⇒ Possible enhanementswith respet to the SM preditionse.g. t → c g Flavor Changing Neutral Current
B(t → c g)

{
∼ 10−11 (SM) ⇒ GIM-supressed !

. 10−5 (MSSM) enhaned ! Guash, Solà ['99℄David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusionsOutline1 Outline2 pp → tc + tc: phenomenologial ontextA brief motivationSupersymmetry basisthe Minimal Supersymmetri Standard ModelSUSY in partile phenomenology3 pp → tc + tc: Computational Setup4 pp → tc + tc: Numerial ResultsStandard Model ontributionSUSY-QCD ontributionSUSY-EW ontribution5 Conlusions David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusionsPrevious studies

Liu, Li, Yang, Jin (2004)Guash, Hollik, Peñaranda, Solà (2005)Eilam, Frank, Turan (2006).
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αs(µR) αem(µR) sin2 θW (µR)
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σ̂gg→tc̄(Ŝ, αs(µR))David López-Val RADCOR 2007 - GGI (Firenze)



Outline
pp → tc + tc: phenomenologial ontext

pp → tc + tc: Computational Setup
pp → tc + tc: Numerial ResultsConlusionsHadroni Cross SetionsThe proess pp → tc + tc an be fatorized into two piees:The short-distane (perturbative) partoni subproess, gg → tc

We get the total hadroni ross setion by onvoluting dL
dτ

with thepartoni ross setion σgg→tc̄:
σpp→tc̄ =

∫ 1

τ0

dτ
dL
dτ
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tanβ 5

At(GeV) 2238.25

Ab(GeV) 2000

mg̃(GeV) 200

MSUSY (GeV) 746

µ(GeV) 400

δLL23 (u) 0.7Table 1: Set (I) of MSSM parameters (favoring SUSY-QCD) Guash, Hollik,Peñaranda, Solà ['06℄ David López-Val RADCOR 2007 - GGI (Firenze)
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(a) (b)Figure 1: SUSY-QCD ontribution to the total ross setion σtc̄ (in pb) and theorresponding number of events per 100 fb-1 of integrated luminosity at the LHC, as afuntion of a) tan β and b) At for the set I of MSSM parameters. The shaded regionin a) is exluded by Bexp(b → sγ).David López-Val RADCOR 2007 - GGI (Firenze)
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tan β 10

At(GeV) −300

Ab(GeV) −300

Aτ (GeV) −300

mg̃(GeV) 2000

MSUSY (GeV) 250

µ(GeV) 400

M1(GeV) 48
M2(GeV) 102

MA0(GeV) 150
δLL
23

(u) 0.7Table 2: Set (II) of MSSM parameters (favoring SUSY-EW)David López-Val RADCOR 2007 - GGI (Firenze)
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(a) (b)Figure 3: SUSY-EW ontribution to the total ross setion σtc̄ (in pb) and theorresponding number of events per 100 fb-1 of integrated luminosity at the LHC, as afuntion of a) tan β and b) At for the parameters of Set (II).The dashed regions areruled out by the mass bounds on the lightest hargino and neutralino states.David López-Val RADCOR 2007 - GGI (Firenze)
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