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possible detection at the LHC

assuming a stable Gluino (e.g. Split SUSY: mg > my):

here: -
~ -~ - _ asesms?

mg>mg = g7/ qq and T'(g —qqxo) ~ g1

q

Glunios live long enough, to form bound states (gg)

study of the g -properties
via hadronic decays
independent of the Supersymmetric model
(9g) is also referred to as Gluinonium

[W.Keung and A .Khare ‘84; J.Kihn and S.Ono 85; T.Goldman and H.Haber 85
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Infroduction

colour-representation:

SR8=1, D8, &8, 10, © 10, ® 27, gA
\ . ~ I J/ \ . ~ _ \//l
affractive ?  repulsive in

application of the Pauli-principle:

)
+1 ; 14,8
-1 = (D x (=) x ¢ x| 7
-1 ; 8,
\
posﬁ?ion s&n Chc;ge COTE)UF
even ; 14,8,

C'=1 (Mgjorana) = S+ L=
odd ; &,

colour and spin projection
[J.KUhn, J.Kaplan and E.Safiani ‘79; B.Guberina, J.Kihn, R.Peccei and R.Ruckl ‘80]

in the following: 1g -stateonly (S=L =0)
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Spectroscopy Il

* NNLO:
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* NNLO:
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Spectroscopy

solving the non-relativistic Schrodinger equation
— numerics and perturbation theory:

wavefunction for the decay and the production:

m303 o3
0, (0)]2 = 224 (1 4 O(ay))

8mn3

energy eigenvalues for the spectroscopy:
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E, = ——24=(1+0O(ay))
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Spectroscopy IV

* energy eigenvalues in the pole and the PS scheme:
[I\/I.Beneke ’98]
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Spectroscopy V

* scale dependence of the energy eigenvalues

formg; = 1TeVi
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Spectroscopy V

* scale dependence of the energy eigenvalues
for mz; = 1TeV in the pole- and the PS-scheme:
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Spectroscopy VI

° excitation energy in the pole scheme
between the 15 - and the 2S5 -state:
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Decay |

hadronic decay channel:
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Decay |

hadronic decay channel: I H m
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Decay |l

isolation of the 1S -state:

aaseim? Co ad O2 o2
$=q"""g 5 AYs 5 L l A 5
18rxm? "' < 4 Mg < (1-3)~m
single decay  annihilation decay level spacing
. m2
decay into 2 photons z = —Z:
Mg

NP NAA .
+ C e
TN A )

99)1s— T2 ()2 /(| : —6...—
Br(17) = T gg) = 90k (8)” (Ua(—2) ~ La(2))* ~ 10707

for mg < mg < ng
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Production |

hadronic production:

——

1 1
o(5) =3 [ do [y 2. QDA (0. @]o(s = )
ab

with: Qf = pren = 2mg and V'S =14TeV (LHC)

PDF: MSTW (formerly MRST)
|A.Martin, W.Stiring, R.Thorme and G.Watt ‘09)]
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Production Il

* scale dependence of the production cross section:
for mgs = 1000 GeV
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* scale dependence of the production cross section:

for mgs = 1000 GeV

00l Fr———7—— T T T T T T T
N
F\
\:
\.
~.
~.,
~,
~.,
~.,
~.
~~~~~
e~
.......
LO e
0001 | Y S [ SR S SR RS S S S S S IS S S RS S S S S SR RS T T S S T
400 800 1200 1600 2000 2400 2800 3200 3600 4000
H[GeV]

tren = 2000 GeV

Matthias Kauth, TTP Karlsruhe

W1 0Pm) 7 1%,0) (ke

1.4 | " .
12 ) -
I\
S
Se=lo oL NNLOG
[ R A e
- T T T T T T e e e L
R NLO T T T e e = e
L .
o8t 4 e i
2
/ Lo e,
T PP
06 " " " 1 " " " 1 " " 1 " " 1 " " " 1 " " 1 " " 1 " " "
100 200 400 500 600 700 800 900 1000
p [GeV]

lingt =~ 300 GeV

SFB-Meeting 24 March 2009 - p.15/16



Outlook

summary:

* model independent studies of the g -properties

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties

hadronic decays without Fr -signafures

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties
hadronic decays without £ -signatures

relatively big production cross section

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties
hadronic decays without £ -signatures
relatively big production cross section

open guestions:

calculafion of the QCD background

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties
hadronic decays without £ -signatures
relatively big production cross section

open guestions:
calculafion of the QCD background

extension to a full SQCD calculation

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties
hadronic decays without £ -signatures
relatively big production cross section

open guestions:
calculafion of the QCD background
extension o a full SQCD calculation

inspection of the octets &, 8,

Matthias Kauth, TTP Karlsruhe SFB-Meeting 24 March 2009 - p.16/16



Outlook

summary:
model independent studies of the g -properties
hadronic decays without £ -signatures
relatively big production cross section

open guestions:
calculafion of the QCD background
extension to a full SQCD calculation
inspection of the octets &, 8,

Thank you for your affention!
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