
Gluino Pair Production at the LHC

Matthias Kauth
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• investigation of g̃g̃ - bound states

[ Keung and Khare ’84; Kühn and Ono ’84; Goldman and Haber ’85]
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• replacement of the Sommerfeld factor by the non -

relativistic Green’s function (NRQCD)

[ Hagiwara and Yokoya ’09]

• complete NLO analysis of the differential cross section

at threshold

[ Kauth, Kühn, Marquard and Steinhauser ’10] ( in preparation )
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◦ class B ( Γgg < 2Γg̃ < ∆M ) and class C ( ∆M < 2Γg̃ )

−→ bound-state effects
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Bound states - II
• qq → 1S

[X]
0 is suppressed by chirality
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3• Schrödinger equation
{

2mg̃ +
[

(−i∇)2

mg̃
+ V

[Y ]
C (~r)

]

− (M + iΓg̃)
}

G[Y ](~r;M + iΓg̃) = δ3(~r)
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Green’s function
1

m2
g̃

G[Y ](0;M + iΓg̃) = Gfree + C[Y ]αs(µr)
4π
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GLO + αs(µr)
4π

GNLO + . . .
]
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LO result - I
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LO result - II
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NLO calculation

• NLO part of the Green’s function from qq case
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• NLO part of the Green’s function from qq case

– perturbative ansatz requires resummation of poles

– numerical evaluation of Gen. Hypergeom. Func.

• NLO corrections to the hard part

– virtual 2 → 2 corrections
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NLO calculation - II

– conversion to dimensional reduction

[ Martin and Vaughn ’93]
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NLO calculation - II

– conversion to dimensional reduction

[ Martin and Vaughn ’93]

– real 2 → 3 corrections
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NLO result - I
27s

SPS4
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NLO result - II
LO
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Conclusion
• the physics of gluinos at threshold depends on the

mass ratio mg̃/mq̃
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Conclusion
• the physics of gluinos at threshold depends on the

mass ratio mg̃/mq̃

• for a stable gluino the observation of (g̃g̃) boundstates

might be feasible

• deformation of the production cross section at

threshold for Γgg < Γg̃ via binding effects

• complete NLO analysis with large corrections

Thank you for your attention!
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