
Gluinonia

Boundstates of Gluinos

Matthias Kauth
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• possible detection at the LHC

• assuming a stable Gluino (e.g. Split SUSY: mq̃ ≫ mg̃):

here:

mq̃ > mg̃ =⇒ g̃ 6→ q̃ q and Γ ( g̃ → q qχ0 ) ∼ ααse2
qm5

g̃

48πm4

q̃

• Glunios live long enough, to form bound states (g̃g̃)

• study of the g̃ -properties

• via hadronic decays

• independent of the Supersymmetric model

(g̃g̃) is also referred to as Gluinonium

[W.Keung and A.Khare ’84; J.Kühn and S.Ono ’85; T.Goldman and H.Haber ’85]
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[J.Kühn, J.Kaplan and E.Safiani ’79; B.Guberina, J.Kühn, R.Peccei and R.Rückl ’80]
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• colour and spin projection

[J.Kühn, J.Kaplan and E.Safiani ’79; B.Guberina, J.Kühn, R.Peccei and R.Rückl ’80]

in the following: 1S -state only (S = L = 0)
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Spectroscopy I
• description of the force between the two constituents

through an adequate potential

−→ modification of existing qq -potentials for g̃g̃:

[W.Fischler ’77; B.Kniehl, A.Penin, V.Smirnov and M.Steinhauser ’02; . . . ]
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Spectroscopy II
• NNLO:
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2 )2
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2 )nf −→ CA(CA − CA

2 )nf

CF CAnf −→ CACAnf

CF X −→ CAX

⇒ overall factor: CF → CA (up to NNLO)
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E1 = −9mg̃α2
s
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Spectroscopy IV
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Spectroscopy V
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Spectroscopy VI
• excitation energy in the pole scheme

between the 1S - and the 2S -state:
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Decay I
• hadronic decay channel:

Γ((g̃g̃)1s → gg) = |R(0)|2 C2
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Decay II
• isolation of the 1S -state:

ααse2
qm4

g̃

48πm4

q̃

mg̃ ≤ C5

Aα5
s

4 mg̃ ≤
(
1 − 1

4

) C2

Aα2
s

4 mg̃

︸ ︷︷ ︸

single decay
︸ ︷︷ ︸

annihilation decay
︸ ︷︷ ︸

level spacing
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Decay II
• isolation of the 1S -state:

ααse2
qm4

g̃

48πm4

q̃

mg̃ ≤ C5

Aα5
s

4 mg̃ ≤
(
1 − 1

4

) C2

Aα2
s

4 mg̃

︸ ︷︷ ︸

single decay
︸ ︷︷ ︸

annihilation decay
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level spacing

• decay into 2 photons z =
m2

g̃

m2

q̃

:

Br(γγ) =
Γ((g̃g̃)1s→γγ)
Γ((g̃g̃)1s→gg) = 50

T 2

F

C2

A

(
α
π

)2
(Li2(−z) − Li2(z))2 ∼ 10−6...−5

for mg̃ < mq̃ < 2mg̃
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Production I
• hadronic production:

σ(S) =
∑

ab

∫ 1

0
dx

∫ 1

0
dy fp

a (x,Q2
f )fp

b (y,Q2
f )σ̂ab(s = xyS)

with: Qf = µren = 2mg̃ and
√

S = 14 TeV (LHC)

PDF: MSTW (formerly MRST)

[A.Martin, W.Stirling, R.Thorne and G.Watt ’09]
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Production II
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Production III
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Outlook
summary:

• model independent studies of the g̃ -properties

• hadronic decays without 6ET -signatures

• relatively big production cross section

open questions:

• calculation of the QCD background

• extension to a full SQCD calculation

• inspection of the octets 8s, 8a

Thank you for your attention!
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