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Introduction
Heavy flavors:
Light Quarks: u, d, s,       ( m < χ Λ )
Heavy Quarks: c, b, (t)     ( m > χ Λ )
The Lightest S-quark               or             

SUSY-hadrons:

doubly heavy SUSY mesons

doubly heavy SUSY baryons
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Introduction
Here we focus on the doubly heavy SUSY mesons 
only and consider         as an example.
The interests: 

QCD binding systems but an elementary 0-spin 
component (as a new platform for potential model, 
lattice QCD, NRQCD etc )
non-relativistic nature (potential model, NRQCD etc)
spectroscopy & transitions 
S-quark (      ) search & weak decay studies
Heavy flavor physics (c, b decays; CKM matrix 

elements Vcb, Vcs, Vub, Vcd, etc)
Production mechanism studies (hadro-production)
etc.
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Introduction
Why ‘doubly heavy SUSY mesons’?

A two-body binding system of doubly heavy components by QCD 
interaction (in non-relativistic nature and with a 0-spin component 
instead of a 1/2-spin one to compare with doubly heavy mesons)         

thus  
potential model, lattice QCD for spectroscopy, 
NRQCD can be applied to production and decays
theoretical predictions can be more reliable etc. 

in comparison
‘ heavy-light SUSY mesons’ such as                                                  
a light quark is involved (relativistic nature)            
more non-perturbative effects due to the light quark etc                     
theoretical predictions for production cannot be very reliable
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General Feature

1. Spectroscopy 
(here QCD inspired potential model)

Potential:

‘short distance’ Gshort
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General Feature
‘long distance’ Glong

Parameters:

with

and
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General Feature

The spectrum: 

The wave functions are obtained too.
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General Feature

2. Decay and lifetime
decay:     -decay (     as a spectator)

-decay (    as a spectator)
-annihilation (SUSY model)

The decay products from the ‘spectator’ may 
be used to reject background in ‘search for’
SUSY experiments.
(Generally    decays into a quark and a virtual 

or a real chargino or neutrolino in SUSY models)
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General Feature
lifetime: 

and              

Therefore (generally & roughly)
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General Feature

3. Fragmentation function
DEGLAP equation

and

the ‘initiate condition’:
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General Feature

To calculate the ‘initial condition’:

Only when a heavy quark Q pair is produced, the gluon is hard

can be calculated reliable by NRQCD.
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General Feature
Fragmentation function                        : 

To compare with the case of heavy quark anti-b quark into Bc
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General Feature
Due to spin-0 of s-quark, the asymptotic behavior is different

Asymptotic behavior
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General Feature
Approximate solution of DGLAP equation (            ) 

with Field’s method:
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Production at Tevatron & LHC
Factorization:

Gluon-gluon fusion                          :

Quark-antiquark annihilation                             (similar):



Oct. 20, 2007 QWG 2007 at DESY 16

Production at Tevatron & LHC

The contribution from gluon-gluon fusion is greater than that
from quark-antiquark annihilation 
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General features (SUSY hadrons)

At LHC
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Production at Tevatron & LHC
At Tevatron
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Production at Tevatron & LHC

Conclusion: to observe such doubly heavy SUSY 
hadrons at LHC & Tevatron (for Tevatron it also 
depends on the s-quark mass) is accessible, if 
there exists such a ‘long life’ s-quark indeed in 
realistic SUSY model ! 

Whereas 
According to the experience on the  ratio for  production of B-meson to Bc-meson, 

one  can expect that the cross section for heavy-light SUSY mesons (the top-squark
with a light quark) can be greater than that of doubly heavy one presented here by 

a factor ~10^(2－3).
Thus there are more chances to observe the heavy-light SUSY mesons not only at LHC 

but also at Tevatron, if the experience really can be applied to the case for SUSY 
mesons, in addition to that there exists a ‘long life’ s-quark in realistic SUSY model.
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Thank you !
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