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Ann context

Hypernuclei: Bound-states of ordinary nucleons and strange baryons. The characterisation of the interaction that binds strange matter to ordinary

nucleon is one of the missing pieces to understand the EOS of NS.

Observation reported for Ann by HypHI Collaboration (Phys. Rev. C 88, 041001(R)):
o (Channel decay: 3H + 1t-
o |nvariant mass [2993.1 + 1.3 + 0.6 MeV/c2] and lifetime estimation [190 + 36 ps] .

Theorical predictions:
o Unbound
m Physics Letters B, v. 136, p. 93-91, 2014 | Phys. Rev. C 89, 061302 (R) | Phys. Rev. C 89, 057001
o Low-lying Ann resonant state
= Phys. Rev. C 92, 054608 | arXiv:0712.1911 | arXiv:2211.01693
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Experimental characterization of Ann hypernucleus

GOAL o Reconstruction of 3H + - channel decay with Run3 data in PbPb collisions at

s_NN =v5.36 TeV.
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https://alimonitor.cern.ch/hyperloop/view-dataset/1131

EVENT SELECTION

o SEL8: Event selection decision based on TVX
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TRACK SELECTION

Requirement

hasTPC True
hasTOF True
Pseudorapidity (n) <0.8
x2/nClusTPC <4
X2/nClusITS <36
noTritonTPC [-9, 9]
nTPCClusMin3H 120
TPCRigidityMin3H 0.5




VO SELECTION

VARIABLE Requirement

cosPA >0.995 3
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TOF: (ANTITRITONS

Get (anti)triton signal information above the TPC limit via time of flight

o (3 =L/tTOFc with L = track lenght
= m=(V(1-B)/B)*p

o if pTMinTOF > 1.5 and SquareTritonMassTOFMin > 5.5: continue

e Fill hdedx3HSel and NSigma3H
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MC: INFORMATION

Examples for reconstructed topologial, kinematic and PID variables
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MC: ANN KINEMATICS
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EFFICIENCY
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counts

DATA: INFORMATION
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Examples for topologial, kinematic and PID variables
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FIRST ANN DISTRIBUTIONS

Very raw preliminary results!

Cuts:
e cosPA > 0.995 and abs(nSigmalPC) < 2
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CURRENT WORK

New flag for InnCand.isMatter
o 0ld flag based only in nTPCSigmaCut, which works for 3He selection in TPC, where
its energy loss curve is more descriminate than particles with Z =1
o Armenteros Podolanski alpha

Corrections in TOF implementation
o discarted if lhasTOF
o pTminTOF, massTr2 variables
o if hasTOF

= only fill TPC information afterwards
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EFFICIENCY
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QUTLOOK

These work was developped on the last six months when | started as PhD
student by CERN Non-Member States doctoral program.

Reconstruction of triton + - channel decay
o Task avaiable on 02Physics repository: InnRecoTask.cxx
o Data+ MC
= topologial, kinematics and PID information
o |TS-TPC and TOF:
o Detector operation
o (Anti)tritons selections
= [fficiency

Ann candidates
o Preliminary invariant mass and transverse momentum distribution
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NEXT STEPS

New resuts from AP alpha implementation for isMatter flag

Future steps:
o VOcostum > secondary vertex pool with tracks selection
o Background study: purity
= Fit invariant mass with crystall ball and remotion of background for Lnn
invariant mass
o Start the ML approach to improve the LnnCandidates selection
= [nput: topologial variables + NSigma3H
o Run new MC -> for my datasample
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NSIGMA DISTRIBUTIONS
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MC: PT CORRELATIONS

w

»MasgyGeVic’)
w
192

4]
(]

2.985

p+(T)

PtVsMass

h2PtiMass
Entries
Mean x 5.406
Mean y 2.990
Std Dev x 2.419

1 2 3 4 5 6 7 8 9 10
p- (GeV/c)
PtvsPtPi
1 h2PtvsPtPi
i Entries 207210 |
09~ " Meanx  5.542
= Meany 0.3625
0.8FE Std Devx 2523
i Std Devy 0.1885
0.7F =
0.6 =
05— .-
04" : .
0.3 "
0.2E ‘
0.1F
0 1 1 1 | 1 1 1 |-I 1 1 | 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2 4 6 8 10 12 14
p- (GeV/c)

207210 |

Std Dev y 0.003625

c0S(6p,)

PtCosPA

HZPICoSPA |

Entries 207210
Mean x 0.9994
Mean 5.428

1 1 1 1 1 1 1 = 10-3

996.5

997 9975 998

998.5

999 999.5 1000
p; (GeV/c)

PtNSigma3H

hPtNSigma3H
Entries 207210 |
Meanx  5.418
Meany  0.1655
Std Devx 2.415
Std Devy 0.9810

0 1 2 3 4 5

7 8 9 10
p~+ (GeV/c)

DCA_(°*H) (cm)

PtDca3H

h2PtDca3H
Entries 207210
Mean X 5.425
Mean y 0.002676

1 2 3 4 5

8 9 10
p- (GeV/c)



