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Evidence for a new Y*(1475)
hyperon in pp collisions at ANKE

2.83 GeV  pp →→→→ pK+Y

Y=Λ1116,    Σ1193,    Σ(1385),    Λ(1405),    Y*(1475),    Λ(1520)

• excess energy:

424 MeV,  348 MeV, 155 MeV,       135 MeV,        65 MeV,       20 MeV

• kinematical limit: mass=1540 MeV/c2
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”Multichannel analysis of the reaction K-p → K0π-p at 4.2 GeV/c”
J.J.Engelen et al., Nucl. Phys. B167 (1980) 61
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• reasonable information:     
Y=Λ1116, Σ1193, Σ(1385), Λ(1520)

• question about Λ(1405) nature
• Σ(1480) Bumps omitted from Summary Table:

� status ٭ with unknown quantum numbers

� estimated mass of  1480 MeV/c2 from 120 events
( 14801480, 1485±10, 1479±10, 1465±15 )

� width: no estimated value                     → Γav= 45 MeV/c2

( 8080±±2020, 40±20, 31±15, 30±20 )

� decay modes: N K, Λπ, Σπ

Γ(Σπ)/Γ(Λπ)=0.82 ± 0.51,  Γ(N K)/Γ(Λπ)=0.72 ± 0.50, Γ(N K)/ Γtotal=small

Status ( PDG 2004 )
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Properties of strange baryons

15.6 ±1.01519.5 ±1.0Λ(1520)

30 ÷ 801480Σ(1480)

50 ±21406 ±4Λ(1405)

36±51383.7±1.0Σ(1385)

0.0089±0.00091192.642±0.024Σ1192

(2.50±0.02)·10-121115.683±0.006Λ1116

FWHM
(MeV/c2)

mass 
(MeV/c2)
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Production of Y*(1475)

� K meson decays with π+ and π−

pp → pK+Y*(1475) → pK+NK

→ pK+ππππ0ΛΛΛΛ → pK+π0π−p

→ pK+πΣπΣπΣπΣ
→ pK+π+Σ− →pK+π+ π−n 
→ pK+π−Σ+ →pK+π− π+n
→ pK+π0Σ0 → pK+π0Λγ → pK+π0π− p γ ( CGC≡0 for ΣΣΣΣ )
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Production of Y*(1475)

� K meson decays with π+ and π−

pp → pK+Y*(1475) → pK+NK

→ pK+ππππ0ΛΛΛΛ → pK+π0π−p

→ pK+πΣπΣπΣπΣ
→ pK+π+Σ− →pK+π+ π−n ⇒ MM(pK+π+)=M(Σ1197)
→ pK+π−Σ+ →pK+π− π+n
→ pK+π0Σ0 → pK+π0Λγ → pK+π0π− p γ ( CGC≡0 for ΣΣΣΣ )
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Experiment
• by-product from the a0 production experiment in February 2002
• 2.83 GeV protons on H2 cluster-jet target 
• triple coincidences: pK+π+ and pK+π−

• event selection with delayed veto
• 442 events of pK+π+

• 10624 events of pK+π-

ACCEPTANCE

- 5° ÷ 15° for π+ 

± 4°- 8° ÷ 12° for π−proton

± 6°± 15°π+ / π−

± 6°- 10° ÷ 15°K+

verticalhorizontal
� K+ in positive detector (Te)
� p in forward detector
� π+ in positive detector (Te and SW)
� π− negative detector

� only part of negative scintillators used
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MM(pK+π) vs MM(pK+)

2.83 GeV pp → pK+π+X− 2.83 GeV pp → pK+π−X+
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MM(pK+π)
2.83 GeV pp → pK+π+X− 2.83 GeV pp → pK+π−X+
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MM(pK+)
2.83 GeV pp → pK+π+X− 2.83 GeV pp → pK+π−X+
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More details:    pp→pK+π−Σ+→pK+π− π+n
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MM(pK+)
2.83 GeV pp → pK+π+X− 2.83 GeV pp → pK+π−X+

MM(pK++++ππππ++++)~1200 MeV/c2 1175 < MM(pK++++ππππ−−−−) < 1300 MeV/c2
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Monte Carlo simulations of the reaction 2.83 GeV pp→pK+Y

• simulations for Y = Σ(1385), Λ(1405), Y*(1475), Λ(1520)

• GEANT3 only with phase space (GENBOD)
– 65 MeV above the threshold for Y*(1475) production 
– possible deviations 

• FSI between pY*(1475) → small
• K+Y(1475) couples to N and ∆ resonances → broad

• parameters in simulations
– mass of Y*(1475)
– width of Y*(1475)

• fitted relative contributions of four heavy hyperons and background
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Background
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Experimental and simulated missing mass distributions

2.83 GeV pp → pK+π+X−
Y*(1475): mass=1475 MeV/c2, Γ=45 MeV/c2

2.83 GeV pp → pK+π−X+
Y*(1475): mass=1470 MeV/c2, Γ=45 MeV/c2
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Experimental and simulated missing mass distributions

mass=1460 MeV/c2, ΓΓΓΓ=45 MeV/c2

mass=1470 MeV/c2, ΓΓΓΓ=55 MeV/c2

mass=1470 MeV/c2, ΓΓΓΓ=45 MeV/c2

mass=1475 MeV/c2, ΓΓΓΓ=45 MeV/c2

2.83 GeV pp → pK+π+X−
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Experimental and simulated missing mass distributions

mass=1460 MeV/c2, ΓΓΓΓ=45 MeV/c2

mass=1470 MeV/c2, ΓΓΓΓ=55 MeV/c2

mass=1470 MeV/c2, ΓΓΓΓ=45 MeV/c2

mass=1475 MeV/c2, ΓΓΓΓ=45 MeV/c2

2.83 GeV pp → pK+π−X+
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More details …

∆M(proton) ~ 5 MeV/c2

∆M(Λ) ~ 3 MeV/c2
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More details:       K+ momenta from 2.83 GeV pp→pK+Y
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More details:     K+, p and π− momenta from 2.83 GeV pp→pK+Y
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Decay modes
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2.83 GeV pp→ppK+K- from Y.Maeda
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2.88 GeV pp→ppK+K- from Y.Maeda

CH2 target
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Decay modes of Y*(1475)

( data from Y.Maeda )

pp→pK+Y*(1475)→pK+NK → p K+ p K-

upper limit for Y*(1475) → p K+ p K- ?
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pp →→→→ pK+Y*(1475) →→→→ pK+ππππ0ΛΛΛΛ    →→→→ pK+ππππ0ππππ−−−−p
Decay modes of Y*(1475)
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Event number

967100EXPERIMENT

736MC   Λ(1520)

69252MC   Σ(1480)

17022MC   Λ(1405)

3220MC    Σ(1385)

π−π+



Izabella Zychor CGSWHP, 30.08 - 3.09.2004, Tbilisi 27

Cross section

0.0002850.000008acceptance for Σ(1385)

0.0004910.000077acceptance for Λ(1405)

0.0022200.000261acceptance for Σ(1480)
0.0061660.000845acceptance for Λ(1520)

0.95(0.92÷0.98) • 1031luminosity average (s-1 cm-2 )
3.74.0luminosity integrated ( pb-1 )

389773419597effective time ( s )

0.150.15εdelay veto

0.70.7εFd for protons

0.70.7εPd for π+ /  εNd for π-

0.90.9εPd for K+

967 → 692 for Σ(1480)100 → 52 for Σ(1480)counts

pp→pK+π-X+pp→pK+π+X-
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Cross section

0.95  (0.92÷0.98) • 1031luminosity average 
(s-1 cm-2 )

3.74.0luminosity integrated 
( pb-1 )

0.0022200.000261acceptance
( for Σ(1480) )

1045736σtotal( nb)

389773419597effective time ( s )

0.150.15εdelay veto

0.70.7εFd for protons

0.70.7εPd for π+ /  εNd for π-

0.90.9εPd for K+

69252Σ(1480) counts

pp → pK+π−X+pp  →pK+π+Σ−
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Cross section errors
• 10% for efficiencies of 3 detectors
• 10% for delayed veto
• 20% for luminosity

⇒ 0.9 • 0.9 • 0.9 • 0.9 • 0.8 → --52 %52 %
1.1 • 1.1 • 1.1 • 1.1 • 1.2  → +76 %+76 %

Statistical error: π+: 14 %14 %
π−: 4 %4 %

– 383
⇒ for pp→pK+Y with π+: (  736 ± 103stat                ) nb

+ 560

– 543
for pp→pK+Y with π−: ( 1045 ± 39stat                ) nb

+ 794
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Cross section errors
• 10% for efficiencies of 3 detectors
• 10% for delayed veto
• 20% for luminosity

⇒ 0.9 • 0.9 • 0.9 • 0.9 • 0.8 → --52 %52 %
1.1 • 1.1 • 1.1 • 1.1 • 1.2  → +76 %+76 %

Statistical error: 10 10 ÷÷ 20 %20 %
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• Y*(1475) observed in charge symmetric final states
• mass: ( 1475 ± 15 )  MeV/c2

• width: (  45 ± 10 )   MeV/c2

• NK decay mode not observed but an upper limit ?
• cross section for 2.83 GeV pp → pK+Y*(1475):    ~ 1µb

Summary


