R. Yoshida (Argonne) Krakow Jan. 2005
Pentaquark searches at

ZEUS

1. © > Ksp : Many fixed target
experiments report ©* > K'n (and
Ksp) at ~ 15630 MeV

2. =3,,2> =1 : NA49 reports exotic
=5, at ~1860 MeV

3. O, > D*p : Hlreports O, > D*p at
3099 MeV



O > Ksp

- O*>Knisa manifes’rlz\exo'ric state (uudds).
Observed mass ~1530 MeV.

* O > Kcp is not manifestly exotic. Can be
interpreted as a 2* (uudds).

* Kqp spectrum has many reported "X bumps”
go served by experiments at low significance).

N?B&) MeV (near threshold), 1560 MeV, 1580
ev,..

- A "window" exists 1500~>1550 MeV where no

states are reported.

A narrow state at ~1530 MeV in KsP would be
consistent with the exotic ©-*.



O > Ksp

The search is made in Deep Inelastic Scattering
sample: ~121 pb!, the entire HERA I sample.
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O > Ksp
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Determine cross-section using MC (2* forced to be O*)
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O > Ksp
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O > Ksp

A state at 15215 + 1.5 MeV and width r= 8 + 4 Mev
observed in 121 pb-! of DIS sample in the K p
spectrum at Q2>20 GeV?.

The significance is 3.9-4.60 ﬂ(exac‘r number cannot
bﬁ deT)er'mined due to the unknown background
shape.

Interpretation:
- Same state as O* pentaquark observed elsewhere. Then:

» First observation in fragmentation
» First observation of the anti-pentaquark

- A so-far-unobserved Z*.

- Structure due to some interference. (Reflections from
known states were checked and ruled out)



:3/29 =Tt

NA49 has reported the observation of doubly charged
decuplet partner of the O, the =;,, as well as the =5,,

ZEUS has
searched for this
state in the same
121 pb1 DIS
sample as for the
© search.

First reconstruct

A using dE/dx to ID

protons.

22000

C @ ZEUS 96-00
F —Fit
[ ==+Background

-
g
[=]
T

- candidates :
- 81536+ 413

12000

Combinatlions / 1 MeV

n Ll Al 1 Ll 1 1 L.l 1 1 1 L L 1 LAl L L
1.1 1105 1.11 1.115 1.12 1.125 1.13
M(pr-)(GeV)

candidates :
69222 + 308

felehlin i o i T e

i}
1.1 1.105 1.11 1.115 112 1.125 1.13
M(pr+)(GeV)




Combinations / 1.5 MeV

:3/29 =Tt

Combine A with  to reconstruct =
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Combinations / 10 MeV
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Combinations / 10 MeV
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:3/2% =Tt

* No =3/, state was observed.

» The number of =(1530) observed in this
study is about the same as for the NA49
study.

* The ratio R=N(=3,, )/N(=(1530) ) around
1860 MeV is <0.29 at 95% C.L.

» Since this is a search in the fragmentation
region—does not necessarily contradict the

NA 49 result.



O, > D*p

* H1 collaboration has reported an
observation of a narrow state O, -

D*p at 3099 MeV in DIS.

* The signal corresponds to ~1% of the
observed number of D*s (51+11 O_s
observed)

* H1 also reports a compatible state
observed in photoproduction (Q2%0).



O, > D*p

»+ ZEUS has made a search
in 126 pb-1 of DIS and
photoproduction data.

* Both K2m and K4m decay
modes of D* were used.
(H1 uses K2 only).

- Altogether, 62600 D*s
are found. 13500 in DIS
alone. If 1% of D*s came

from O, -expect >600 O,s.
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O, > D*p

-dE/dx was again
used to identify
protons.

‘Procedure was
somewhat refined—
use x2 probability of
a proton hypothesis
rather than a simple
cut.
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Combinations per 10 MeV

O, > D*p
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O, > D*p

Default selection "H1" selection

+ K21 and K4n + K27 only

+ -1.6<n(D*)<1.6 + -15<n(D*)<1.0

+ P(D*)>1.35GeV (for ||+ For DIS

K21) - 0.05>y>0.7
+ y<0.95 - P(D*)> 15 GeV
* For Photoprod.
- 02>y>0.38
Note all cuts are tighter - PH(D*)> 2.0 GeV
for the “"H1" selection. +..other minor changes




H1 selection
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O, > D*p

- No resonance structure observed from >60k D*s.

+ "1%" signal is ruled out at 90 for all and 50 for
DIS only.

* (Also checked Q2520 GeV?—nothing was found)

* The upper limit of observed D*s originating from
@C |S 0230/0 (950/0 CL)

+ After acceptance correction: (assuming PO, )
and n(©. ) same as those of D*): the upper limit of
D*s, in the measured kinematic region, originating
from ©,is 0.16% (95% C.L.)

* These results are incompatible with the H1 result.



1.

Summary

© - Ksp @ A narrow state observed at
1520 MeV at Q2>20 GeV?. Maybe the O*
pentaquark.

=5,,> =1 : No state is observed. May
still be compatible with NA49 result—
fragmentation region probed.

O, 2> D*p : No state is observed. A
production at 1% of the D* rate is ruled
out. Not compatible with H1 result.
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