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Role of the 𝚺𝟎 Hyperon
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𝐦𝚺𝟎 = 1192.642  ± 0.07 MeV/c2

I(JP) = 1(1/2+)

c𝝉 = 2.2 ⋅ 10-11 m

𝚺𝟎 → 𝚲𝟎𝜸 (99.0 %)     

𝚺𝟎 → 𝚲𝟎𝒆+𝒆− (0.5   %)

𝚺𝟎
Can we detect 𝚺𝟎 in HADES?   

K0, K*, K
±
, Λ, Σ+, Ξ production in 

p + p,  p + A, A + A

Hypernuclei for 𝚲 but not for 𝚺𝟎?

Hyperon transition form factors?

𝚺-N Interaction

1)

2)

3)

p + p

No 
𝚲

𝚺𝟎
data available for p + A



Role of the 𝚺𝟎 Hyperon

𝚲𝐝𝐢𝐫: Direct production

𝚲𝚺𝟎: 𝚲 originating from 𝚺𝟎 decays
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UrQMD

GiBUU

THERMUS

Data for

p + p



The HADES Experiment
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Observable Detector

p MDC (Magnet)

β TOF(ino)

dE/dx MDC / TOF(ino)

e+/e- RICH / Pre-Shower

p + Nb, Ekin = 3.5 GeV     N = 𝟒. 𝟐𝟏 ⋅ 𝟏𝟎𝟗 evt

reconstructed N = 1.3 ⋅ 𝟏𝟎𝟔 Λ



Strategy for 𝚺𝟎 Search
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3% 𝜸 → 𝒆+𝒆− near target 
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Strategy for 𝚺𝟎 Search
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Strategy for 𝚺𝟎 Search
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Σ0
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𝒑
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𝒑

𝚲
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Target

Beam

Particle PID

𝐩 dEdx + tracking

𝛑− dEdx + tracking

𝐞𝟏 RICH + tracking Track

Slow e cannot 

be tracked!



Strategy for 𝚺𝟎 Search
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Σ0

𝒆𝟏

𝒆𝟏
𝒆𝟐

𝒆𝟐
𝒑
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𝝅−

𝒑

𝚲
𝜸

Field
MDC III/IV
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MDC I/II

Target

Beam

Particle PID

𝐩 dEdx + tracking

𝛑− dEdx + tracking

𝐞𝟏 RICH + tracking

𝐞𝟐 RICH + inner MDC

Tracklet

≠

Track

Slow e cannot 

be tracked!



Track/Tracklet Reconstruction
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𝑒𝑇𝑟𝑎𝑐𝑘

𝑒𝑇𝑟𝑎𝑐𝑘𝑙𝑒𝑡

𝜸
𝒆𝑻𝒓𝒂𝒄𝒌: 𝜽,𝝓,p,E

𝒆𝑻𝒓𝒂𝒄𝒌𝒍𝒆𝒕:  𝜽,𝝓
Opening Angle 𝜹

𝜹

Event Hypothesis:  E𝜸 ≈ 77 MeV, eTrack, eTracklet, 𝜹

Calculate pTracklet



𝚲𝟎 Candidates with Coincident 𝒆±
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≈ 𝟐𝟐𝟎 𝐜𝐨𝐮𝐧𝐭𝐬!
m = 1114 ± 2 MeV/c2

p𝝅−- invariant mass

𝑵(𝚲𝒕𝒐𝒕
𝟎 ) ≈ 𝟏. 𝟑 ⋅ 𝟏𝟎𝟔



𝚺𝟎 Signal

111) HADES Collaboration, Eur.Phys.J. A50 (2014)

𝐓𝐁
𝚲 = 55…92 MeV

1) 



𝚲𝐝𝐢𝐫 + 𝚲𝚺𝟎 / 𝚺
𝟎 - Ratio
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Measured in acceptance:

𝚲𝐝𝐢𝐫+𝚲𝚺𝟎

𝚺𝟎
= 𝟐. 𝟑

± 𝟎. 𝟐 𝒔𝒕𝒂𝒕

± 𝟎. 𝟕 𝒔𝒚𝒔

𝝈𝚺𝟎 = 𝟐. 𝟑
± 𝟎. 𝟐 𝒔𝒕𝒂𝒕

± 𝟎. 𝟔 𝒔𝒚𝒔

± 𝟎. 𝟐 𝒏𝒐𝒓𝒎

1) HADES Collaboration, Eur.Phys.J. A50 (2014)

1)



Compare to Transport Models
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Yield Ratio



Extrapolation
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1) HADES Collaboration, Eur.Phys.J. A50 (2014)

1)

𝝌𝟐-Fit for different 

shapes to Exp

Yield / 

103 Scaling

UrQMD 8.6 1.4

GiBUU 7.3 1.6

𝚲-Like 5.2 0.4



Compare to THERMUS

15HADES Collaboration, Eur.Phys.J. A52 (2016) no. 6,

New!



Results and Uncertainties
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UrQMD
𝚲𝐝𝐢𝐫+𝚲𝚺𝟎

𝚺𝟎
= 3.0

GiBUU
𝚲𝐝𝐢𝐫+𝚲𝚺𝟎

𝚺𝟎
= 3.4

THERMUS
𝚲𝐝𝐢𝐫+𝚲𝚺𝟎

𝚺𝟎
= 3.9

0.5 < y < 1.1 Full y

Yield / 103 2.7 ± 0.7 6.2 ± 2.5

𝝈𝚺𝟎 [mb] 2.3 ± 1.2 5.8 ± 2.3 

Ratio 
𝚲𝐝𝐢𝐫+𝚲𝚺𝟎

𝚺𝟎
2.3 ± 0.6 2.6 ± 1.1

1)

2)

3)



World Data
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N(𝚺𝟎) reconstructed: ≈ 𝟐𝟐𝟎

𝝈𝒑+𝑨
𝒕𝒐𝒕 𝚺𝟎 = 𝟓. 𝟖 ± 𝟐. 𝟑 mb 

𝚲𝐝𝐢𝐫

𝚺𝟎
= 𝟏. 𝟔 ± 𝟎. 𝟕

New data point for p + A!
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Outlook: HADES Upgrade
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Photon detector for RICH

→ MAPMTs

→ Close pair eff.

→ Single e eff.

→ 𝚺𝟎 → 𝚲𝐞+𝐞− (Line shape)

Electromagnetic Calorimeter

→ Direct detection of 

𝚺𝟎 → 𝚲𝜸

Forward Straw Tube Tracker

→ Bigger acceptance for 𝚲
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Ring Mask
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Uncertainties
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Errors Value [%]

Normalization 11.2

𝒆+/ 𝒆− ID1) 25 

𝚲 ID2) 4.4 - 4.9 

Backgr. subtr. 7.7 

Extrapolation 28.1

Statistical 8.6

1) HADES Coll., Phys. Lett. B 731 (2014)

2) HADES Coll., Eur. Phys. J. A 50 (2014) 81



Vertex XYZ
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Vertex 2D
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𝚺𝟎 Signal
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Topological Cuts
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Background
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Background
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Background
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same a / b factors apply!

Inv. mass

p π + γ
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