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Exotic Anti-Decuplet of Baryons:

Prediction from Chiral Solitons

Dmitri Diakonov®, Victor Petrov® and Maxim Polyakov®' 1,

the 27, Let us list several possibilities of the 7 production
particles,

# Mucleon—nucleon collisions
g — AT — AR fror AR e, s = 260 Ge Ve
pp— NAEY = VAP oo S K%, pp = 28 Gel e

From early on, hadron-induced
reactions were proposed to
seach for 6+

pn->06tA (779 MeV)*
pd->6+Ap
pp~> 6= (843 MeV)

also possible:

pp > nOtA (909 MeV)

(1100 MeV)**
(1473 MeV)

pp—>p6-Ko,
pp~> K 6+EC

—“*—ForMO)=1540MeV——
** Not accessible at COSY
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Detectors at COSY:

- Internal: External:
- ANKE - BIG KARL
- COSsY-11 - TOF

NO electromagnetic calorimeter
(.photon blind")

- only charged particles

NO dedicated experiment yet |

- use existing data
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pentaguark
par!?de

neutron @
|
r)

K+

n

A closer look at the proposed
reactions:

1) Neutron target: .
a) pn>6rA> [ (n) K I[pn]
b) pn > 6*A > [pKO[p =]

2) Proton target: X
c) pp > 6+= > [p K [p{n°)]
d) pp > 6+3* > [p KO [(h) =]
e) pp 2 m6*A > wr [K(n)][p =]

) pp 2 ©0°A > o [p K[p « |
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3-charged-particle events:

pp—>paaX

= 4 2¢c: pp > 6°2 > pKOZ* > py(m* w)(pon®)
6_ M (rra)=KO & X=(p,n°) >
@ |

e,g’ 2d: pp > 6" =" > pKOE* > p(m w)(nxt*,)
= KO M, ()= KO & X = () >
a

o

N > > M, (trx) vs. MM (prta)

Invariant Mass (w*n-)

Candidate events in [K9, 3+]
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Experimental result:

= veany 1166 ||
& wsy oxz)) | ANKE data for pp @ T, = 2.83 GeV
& [KO, =]
= - too much background:
n
n
’-g « pp > prta(p, A, ...)
= * wrong proton (2c¢), wrong
% o5 065w pion (Zd)
Invariant Mass (nr) (GeV) ) ) . . .
- invariant mass distribution of
(pK©) !l
Y.M., Oct.2003
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[ Invarlant Mass{Pl+PI-.PFd) | e By

Entries 2332

F Mean 1.63

50— RMS 008002
50—
do
30
20
10F

1 1 1 1 I 1 1 11 I 1 11 1 I 11 1 1 I 1 1 11 | 1 1 11 I 11 1 1 1 1
%2 145 15 155 16 165 17 175 18

Invariant Mass M(pK?) (GeV)

Experimental result:

- Invariant mass distribution
of (p K% for events within
[K°, =* ] range:

- covers proper inv. mass
range

- No signal; foo much back-
ground |
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—~ 4-charged-particle events:

a) Is there a second proton ?

A
F PP pip wa X
tg- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2c: M, (rta)=K® &X=nxn°
92’ & Minv(pl ﬂo) = 2"
6 A
§ 2f: My (py)= A & X=KO
a -
Invariant Mass (pr-) 2> M, (p7) vs. MM (pp ot it )
Candidate events in [KO, A]
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Experimental Result:

Br = Entries=157

E
&
|

ANKE data for pp @ T, = 2.83 GeV

E
fr
T

E
=
T

> Clear [K°, A] signal

N M A " L " —
10, 1904 11 G 10
T MR MeW S :

L 1 | (equivalent: inv. mass of (p, K°))

M., (xp), MeVic’
[
]
|
=

- missing mass of (p;n-) |

E
-]
]
r
I N ST .Gaun
: 1] - 1
|

Cre, 1E f-‘-;'_". _ A total of 64 events between
A AN RIS | 1400 and 1600 MeV/c?; no

M (x*pp), Mevic indication for any structure |

Talk 2003 - } Hans Stroher Folie 9




Penta-Quark Search @ COSY

Forschungszentrum Jilich
in der Helmholtz-Gemelnschaft

| Entres 167

Experimental Result:

0 02 o4 o5 OB 1 12 1la 18 1B
Migaing Mosa{Gev/c™)

Figure 5. X" missing mass distributions at 2.95 GeV/c
(upper part) and 3.2 GeVie (lower part).

TOF-Spectrometer (W.Eyrich):
pp—>KOZp

Very clean =+ peak (decay
tracking close to production)

= Tnvariant mass of K% sub-
system:

Il Preliminary; not to be quoted !
- Signal (50); o~0.4ub
> M =1530 +- 5 MeV

- T'<=22 MeV
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How to proceed ?

a) (pn)-reactions: pn > 06*A
b) also: pd—>6*Ap
c) isospin: pp—>6"A

-~ Dedicated proposals to PAC:
(Nov. 2003)
ANKE: pp>KpAm
pp—>KopZ=r

pn>KpA
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