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The search list

Whatwassearchedor:
S = 1pentaquark(1540) * with quarkcontentuudds

S= 2pentaquark (1860) with quarkcontentuddss
Charmpentaquark (3100) with quarkcontentuuddc

Doublecharmbaryons .. with quarkcontentccuandccd

Pleasenotethefollowing:

All resultsarepreliminary
Chageconjugatesarealwaysimplied
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The experiment
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Evidencefor ™ (uudds)
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massmeasulements

A

Summary of

1560:—

SPrlng -8

1520

CL = 1.6x10° (5.2 effect)
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LMG= 1533.6A 1.2 MeV/&
c’/dof = 38.2/9

Asratyan * ZEUS
1 |
SVD I
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analysis: (1540)* ! pK2 search

Searchfor *! pK2 andcompargoK *(892)! K2 * and
(1385) ! 9 (similartopology)

Reconstruck2! * and °! p
UseCerenkov ID onfasttrackto separat& 2 and °

Remaininggoodquality tracksmustbe consistentvith onevertex
(CL> 1%) suppressingharmdecaysandreinteractions

Variousminor cleanup cutsappliedto veesandchagedtracks

Massof K2 or ° candidatewithin 2.5 of nominalmass

Very stringentCerenlov ID cutappliedto protonin pK 2 (misid 0)
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Veesamples
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Fitting massplots

Massplotsare t with Breit-Wignerconvolutedwith the Gaussian
resolution(from Monte Carlo)

K (892)and (1385) shouldbe P-wave but bestt is simpleS-wave
Breit-Wignerwith enegy independentvidth

Decay
Mode

Q Res.olutionﬁ4
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K (892! K2 *and (1385) !

signals
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*1 pK2searh

Events / 2.5 MeV/c
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Limit on *! pK2yield

2500
2000
+o; 1500

/

> 1000
e . / ——
0 o
_500W
-1000}—
-1500( 95% CL intervals orQ yield (G=0 MeV/c,Z)
-2000; 95% CL mtervals 0|Q yleld (G 15 MeV/@?
-2500+
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Fit for signalin 1 MeV/c? stepsfrom 1511to 1560MeV/c?

Findwhere 2InL changedy 3.84w.r.t minimumasyield is varied
(allowing othervariablesto be continuallyminimized)
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Corr ectedyields

Particle <p> Acc B.R. ReconstructedCorrected

Decay GeVlc

correction Yield/Limit Yield/Limit

K (892)*! K2 * 19
(1385) *! * 10
(1385) ! 10
(1540) *! pK2

= 0MeV/c? 12
= 15MeV/c? 12

Decay B.R.
K (892! KO * 66:6%
K21+ 68.6%
Ko K¢ 50:0%
I p 63:9%
(1385) ! 88:0%
(1540) *! pK® 50.0%

DPF2004

1.83%0:686 05 0666 83 10° 2.0 10°
0.27% 0:639 0:88 92 100 61 107
0.27% 0:639 0:88 146 100 96 10/

0.39% 0:686 0:5 0:5 <695 <10 1C°
0.39% 0:686 0:5 0:5 <2154 <32 10°

Eventsgeneratedy minimumbias
PYTHIA —N interactionswith
bremsstrahlunghotonspectrum

(1540) * generateds (1385) *
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Limits on (1540)* production
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S= 2pentaguarks( (1860) )

NA49 evidencefor o
(1860) (ddssu) and AXP
(1860Y decaying
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analysis: (1860) ! search

| Entries 1104508

600,000 | 0 Sample %90000 X~ Yield:

00000 -y 600,000 events

Vertex with and nd
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Require< 4 separation o
betweervertices seow
In  *,obsere 60,000
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Resultsof

seailch for

(1860)

Fitto = OMeV signal Fitto = 15MeV signal
“‘;: [/nof 2578 1 19S  f [7/ndf 2574 [ 179
> >
n } . n R .
P Q(1862)  signal: P Q(1862)  signal:
g Gaussian at 1862 Me\fic g convoluted Breit-Wigner at 1862 MeVc
W with s = 6.05 MeV w with G= 15 MeV and = 6.05 MeV
2000 Background: 2000 Background:
1ooq. O explbarcGedgred) 1oool. O explbgrcrda’red)
- where g =MK'p)- m(X)- m{p) - where g =MK'p)- m(X)- m{p)
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Limits on (1860) production

Using PYTHIA, generatéMonte Carlosamplef (1530) © andof
(1860) (using (1530) %)

Averagemomentums 15GeV/c

: . . ( (1860) ! ) — A
Ef ciency ratiols ((1530) O Saa 0:78

Thus,fora (1860) producedike (1530) ° we obtainthelimits:

( (1860)) (B(Fi(s 3%;60)! ) < 0:25%@95%CL for = OMeV
( (1860)) BR( (1860)! R -
((1530) < 0:37%@95%CL for = 15MeV

Sharpcontrasto NA49 which seemdo be = 50%
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Charm pentaquarks

H1 atHERA reporteda> 6 signi cant particleat3.099GeV/c?
decayingoD p

UsingaD * samplel0 largerandmuchcleanerFOCUSsearched
for this particle

FOCUSalsoinvesticatedD ™ p decays

Standardx ed-tagetcharmselectioncriteriausedfor D * andD ™
reconstruction

p candidatemustoriginatefrom productionvertex andbe positvely
iIdenti ed by Cerenkv system
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nds no charm pentaquarks

H1D p FOCUSD p FOCUSD* p
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9 ++ H1 . I 5opoq L M= 18722 + 0000 Y=B3940. + 30261
To} i 1 Fow— _
E’ 800 . K;pipi 7, ) 15000 I~ Y = 35821, + 202. — ) : W=10.655 + .0382 S/N, 34.4653
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Double charm baryons

SELEX hasreportedvariousobsenationsof doublecharmbaryons.
SELEXuseshadronbeamsandonly reconstructhigh xg particles.

FOCUSanalysis:
Topologyconsistsof threevertices

Usecandidatalrivenalgorithm
ReconstrucD*, D°, or . requiringagoodvertex

Add tracksto charmvectorto searchfor .. decayrequiringagood
vertex

Use . vectorto nd productionvertex
Requireseparatiorbetweerall vertices

UseCerenlov systemto positively identify protonsandkaons
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cc Search results
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Summary of the searches

No evidencefor (1540) *! pK2 but reconstruct® million

K (892)! K2 * and240,000(1385) ! ° insimilardecay
modes

No evidencefor (1860) ! but reconstruct$0,000
(1530) 1 ¥, approximatelyl,000timesmorethanthe

observingexperiment

No evidencefor acharmpentaquarkdecayingoD porD pwitha
factorof 10moreD * decaygshantheobservingexperiment

No evidencefor doublecharmbaryonswith afactorof 10 more .
decayghantheobservingexperiment
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