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Outline 

  Exotic spectroscopy - An overview 
  Tetraquarks (four-quark states):  
     phi(2170): ssss;    X(4260): cscs  
  Drell-Yan-like production at LHC and 

Tevatron 
  Summary 
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Exotic spectroscopy  
A.Zupanc [Belle], 0910.3404 

DESY Theory Workshop DY production of phi(2170),X(4260),Yb(10890)  2 



Exotic spectroscopy  
A.Zupanc [Belle], 0910.3404 

DESY Theory Workshop DY production of phi(2170),X(4260),Yb(10890)  3 



Exotic spectroscopy  
A.Zupanc [Belle], 0910.3404 

DESY Theory Workshop DY production of phi(2170),X(4260),Yb(10890)  4 



Yb(10890) as ϒ(5S)? 
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Yb(10890) as ϒ(5S)? 

K..Chen et al[Belle] 2008F 

It seems that Yb(10890) is unlikely to be ϒ(5S). 
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ϒ(5S) vs Tetraquarks 

It seems that Yb(10890) is unlikely to be ϒ(5S). 
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Yb(10890) as Tetraquarks 

Van Royen-Weisskopf formula 
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Yb(10890) as Tetraquarks 

A.Ali et al, PLB684(2010)28;PRL104
(2010)062001; PRL106(2011)092002 
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ϕ(2170) and X(4260) as Tetraquarks 

Drenska et al PLB669(2008) 160 
Maiani et al PRD72(2005) 031502(updated) 

bc 
bs 
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Drell-Yan production on hadron collider 
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Drell-Yan production on hadron collider 

(b)(a)
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Drell-Yan production on hadron collider 

(b)(a)(b)(a)
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Drell-Yan production on hadron collider 

Couplings from e+e- data,  
model independent! 
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Rapidity Distributions and pT Distributions 
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Integrated Cross sections 

For CTEQ10 PDFs, most changes amount to less than 30% 
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Integrated Cross sections 

ϕ(2170) and X(4260) have measurable rates! 
Yb(10890) may have to wait for higher luminosities. 
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Summary 

• Exotic Spectroscopy: not all of the observed states can 
be accommodated with qqbar interpretation "

• Vector tetraquark candidates"

• Production at LHC and Tevatron via Drell-Yan is studied "

• ϕ(2170) and X(4260) have measurable rates;"
   Yb(10890) may have to wait for higher luminosities. 
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Many thanks for your attention!!

Cosmology did not meet particle physics in this talk!
 unless!
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