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Strange PentaQuarks

Mesons and baryons from  u,d,s  

Theory:
Diakonov, Petrov, Polyakov     Z.Phys. A359 (1997) 305
Jaffe, Wilczek        Phys.Rev.Lett. 91 (2003) 23
Karliner, Lipkin       Phys.Lett. B575 (2003) 249
Cheung     hep-ph/0308176
Capstick, Page, Roberts     Phys.Lett. B570 (2003) 185
Walliser, Kopeliovich    J.Exp.Theor.Phys. 97 (2003) 433
Kahana, Kahana     hep-ph/0310026
Shuryak, Zahed    hep-ph/0310270
Hoegaasen, Sorba     Nucl.Phys. B145 (1978) 119
Strottman     Phys.Rev. D20 (1979) 748
Roisnel     Phys.Rev. D20 (1979) 1646
 .......  
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Seen by many experiments,
  in various experimental
                      environments

and also not seen by
many other experiments...

Tables borrowed from
   K.H. Hicks, 
    hep-ex/0504027 v2
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H1 Detector

  HERA-1  data 
       1996-2000
     75 – 100  pb-1

 1 < Q2  < 120 GeV2

HERA  and   H1

p (820-920 GeV)e  (27.6 GeV)

300-318 GeV
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proton (and antiproton) Selection
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No significant signal seen !
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Upper limits in range  30-90 pb

Upper Limit on cross section, given for the process:

Nucl.Inst.Meth. A434 (1999) 435
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No signal observed at the same mass
Upper limits comparable in size
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H1  does not confirm the  ZEUS  result

Compare with the ZEUS analysis

H1 data with “ZEUS cuts”
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S = -2  PentaQuark

So far, this resonance is not seen by
any other experiment
(WA89, ALEPH, BES, HERA-B, ZEUS ...) 

Decay modes:   

Data from HERA-1 1996-2000
               ~102.5 pb-1

Reminder: the NA49 signal
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No significant signal

No sign of the NA49 resonance at 1862 MeV

Further Cuts:

NA49
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 Ratio  of 
    Neutral to Doubly Charged combinations

Practically flat  
                ==>  use common background 
                         relative normalisation   ~1.1
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 Neutral Combinations
R

U.L.
 in range  0.15 – 0.6 

     R
U.L.

(1860) ~ 0.5

Doubly Charged Combinations
       R

U.L.
  in range  0.15 – 0.5 

              R
U.L.

(1860) ~ 0.2
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     All Combinations
 R

U.L.
 in range  0.2 – 0.6 

      R
U.L.

(1860) ~ 0.5

Comparison with ZEUS  

(some differences in the  Q2 range,
                               Selection cuts, ...)

     All Combinations
R

U.L.
  in range  0.1 – 0.5

    R
U.L.

(1860) ~ 0.29

NA49
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Here:  Acceptance corrected yields ratios,  differential distributions    (H1 Prel.)

Possible Decays:

Predicted mass:  ~ 3 GeV

Evidence published
Phys.Lett. B588 (2004) 17

So far, no other
experiment could
confirm this signal

Cheung  hep-ph/0308176
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This ratio can be compared with the upper limit found by ZEUS:

Visible range: 

Acceptance correction, using RAPGAP:
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Lab system Hadronic system
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Fragmentation Variable
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S U M M A R Y

                     
●  Not observed in the decay mode   
●  Upper limits on cross section  in mass range 1.48 – 1.7 GeV
●  No confirmation of the  ZEUS  evidence

●  Not seen by H1,   decay mode

●  Acceptance corrected yields ratio    
                                                                                     (Not confirmed by ZEUS)
●   Production close to the photon direction, suppressed in fragmentation region

●    D*p(3100)  fragmentation harder than inclusive D* fragmentation    
●    D*'s from D*p(3100) decays are softer than inclusive D*'s 

Strange PentaQuarks:

   

●  Upper limits on the Production Ratio                        
       obtained in the mass range 1.6 – 2.1 GeV.    Agreement with ZEUS

Outlook:   HERA-2  data from H1 and ZEUS  should resolve the open questions!
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BACKUP  SLIDES
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Q2  > 20 GeV2

Comparison H1 and ZEUS

NA49
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