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Hyperon production in pp collisions
with ANKE at COSY

e.g. =(1480)
1-star “bump” in PDG
ZEUS: an indication in the KOp invariant mass
Crystal Ball: not observed in K-p—103t0A

e 3.65 GeV/c proton beam

e three—particle
coincidences (pK +x +)

pp = pPKY = pK'Zz7 X"« ™k
X Resonances | Exotics I

L(1405) S(1480




o™ o
L N o o ¥
% : l':};‘:- % :
2 1300 Ll 2 1300
— B - ,“::‘ '-:;:}4 — B
+ - el ' —
+t=‘. 1200: Z —p f’:,f:‘;“ ‘...; +t=-' 1200:
4 B R X B
o 1100 Lo o 11000
s =
= 1000 . = 1000
9001 T + X- 9001

_||||||||||||||||||||||||||||| :n|||J|||||“|||"||||||||||||||||

1000 1100 1200 1300 1400 1500 1000 1100 1200 1300 1400 1500
2
MM(p K ), MeV/c

X Resonances | Exotics

L(1405) S(1480




MEZ™) (Gev /o)

—

o

p(y,K+n) Reactions

M(Z- ) (Gev /c?)

L(1405)

-

o

1.5

1.4

1.3

S(1480

X Resonances | Exotics



o(y,K+n)

40 — —L
30
A T405)
50 L MN1520
10 +—
| I | |
°0 1.3 1.55 1.6
Y (Gev /)
40
A1520
20 -
o L1 L . I | —I—!_I_I_l_‘f
1.3 1.35 1.4 1.45 1.5 1.55 1.5
M{Z ) (Gev /)
L(1405) S(1480 X Resonances | Exotics I




ENTRIES / 10 MeVic®

COSY ANKE RESULTS
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Y0* observed in pp collisions
in two final states: Y9*—» z* X and Y*—
T X7
Y0* mass: (1480 £ 15) MeV/c?
YO+ width: ( 60 £ 15) MeV/c?
cross section of a few hundred nanobarns
consistent for both final states

statistical significance at the 4.8 o level

YU+ non—3 quark candidate 7
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3x3x3=10+8+8a+1
= (A*’ 2*, E*’ Q*){—(N*) Z*’A*’ E*)+ (N*, 2*’ A*, E*)-I—A*
2 Nt Ak s Ak 2 Bx 0 Qx=2:1:3:3:3: 1 (# of N*=14)

W W W b =

Resonance A A > = Q)
Expected # 7 21 21 21 7
Observed # 10 14 10 6 2

® Hyperon Resonances
= 5 GeV photon beam for 2.3 GeV =* Production
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=2* Resonance Study

TABLE I: The status of the = resonances.

Particle | Lo oy, |Status|2Ex  |AK |EK |E(1530)7 |Others

2(1318)| Py |+ weakly

5(153{)) Pyq | FREE hRxkE

=(1620) * ¥

5(1690) *okk sk |k

5(132{)) Dis [*** * % dedkok sk [k

5(195{]) dokk * % ko *

5(2[]3{]) dkk dek | ohokok _ )
TABLE II: Threshold momenta and production cross-sections

=(2120) * for = resonances in K~ p reaction

= *®

;E;iig; *: g:ﬁg:‘y final state pn(GeV)|  o(pb)  |simulation(ub)

= Y g atr Kt 1.666 |13, 26°, 3° 10

£(2500) i e 3-body =0 (1530)~ K+ 1834 | 11.6°, 9° 10
E-ata Kt 1.989 25.4¢ 5
E*(1530)rtr Kt| 2.184 5
E*(1820)Kt 2.206 4%, 2.5 3
E-nt K% (892) 2.309 | 10.5°, 44 10
2% (1530)K%*(892) | 2.494 T¢ 6.5° 5
E77(1950) K+ 2.536 0.8° 0.5
E(1860)7 T K 2.668 0.0(0.5)
“) at 2.87 GeV/c[16], ¥ at 4.2 GeV/c[13], ¢ at 3.95 GeV[17],
4 at 6.5 GeV[18], ©) at 3 GeV[19]
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Compiled E* Data
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MM for p(K-,K+)X @3GeV/c

FIG. 3: Missing mass distributions for p(K—, K7)X reac-
tion. A sharp peak is attributed to a 7 (1820) production.
Contributions from Z%(1530) and K°(892) channels are rep-
resented as dashed and dotted lines, respectively. =7 (1950)
production contributes to a little bump structure around 1.95
GeV /c?. An exotic 277 (1860) state is not included in a to-
tal missing-mass distribution, but shown to see kinematical

region for =~ (1860)7 " production.
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Simulated =-- Production
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FIG. 5: Invariant mass spectrum for 2~ 7~ in p(K—,K™)
reactions at 3 GeV/e. It contains only contributions from
E7m production channels. A smooth distribution shows no
accidental peak structure over a whole mass region. For an
exotic £ (1860) mass region main background processes are

K°(892) and £%(1530) production channels.

FIG. 6: Invariant mass spectrum for =77 versus missing
mass for p(K ™, K77 ) reactions at 3 GeV/e. A strong hor-
izantal band for Z°(1530) production appears over a whole
mass region. A vertical band for an exotic =7 (1860) pro-
duetion is added to show a kinematical region.

FIG. 8 Invariant mass spectrum of Z- 7~ with added
=~ (1860) events, assuming o(K " p = E~ —7TKT) = 0.5ub
at 3 GeV/e. Dashed and dotted lines denote the invariant

mass spectra with £(1530) and K (892) cuts, respectively.
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