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MOTIVATIONS

Establish measurements of all charmed baryons ground states with ALICE

Hadronization mechanisms are still poorly understood and the hypothesis of fragmentation function universality has been disproved — measurements
of charmed hadron-to-hadron production ratios are an effective tool to study hadronization

Predicting BR is very challenging because of the presence of the surrounding nuclear environment — provide measurements of Cabibbo suppressed
decay channels and corresponding Q" BR fractions to validate theoretical models

Available measurements of QY BR fraction for E z decay channel by BELLE and LHCb are not in agreement — provide an extra independent
measurement




ALICE
Run 3 Pb-Ph
\fSNN = 5.36 TeV

taking strategy, different Monte Carlo
simulation methods

Bl Dy

Innovative software framework, data model

d analysis submission system, new data




Analysis framework: O2Physics
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and hierarchical data
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STRANGE CHARMED BARYON RECONSTRUCTION FRAMEWORK
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STRANGE CHARM BARYON
WORKFLOW

VO builder cascade builder
produces table with VOs produces table with
information cascades information

skimmer candidate creator

performs event selection and track reconstructs 2_./Z_ decay vertex and calculates

selection for heavy flavour particle kinematic and topological variables, performs
daughters, produces derived data MC matching

candidate selector ‘ tree creator

track-to-collision associator applies PID, kinematic and topological creates a TTree containing

erforms track to event association : . . —_ : :
P selections on €2_./E_. candidates and Q /8, relevant information for

based on time information , Y . .
their daughters offline analysis
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DERIVED DATA

Need to process enormous datasets, much larger than
the whole Run 2 statistics

The analysis submission system imposes limits on
single analysis computing resources

Factorize part of the analysis workflow producing an
iIntermediate-step dataset profitable for multiple analyses
and providing access to parent input file information only

for selected table elements
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RESOURCES NEEDED FOR DIFFERENT CONFIGURATIONS
OF THE E) — E 7 ANALYSIS

Reduction factor: 980 Derived data production

wall time: 1y 34d

Full workflow

Throughput: 482.4 KBfs[core

Wall time: 111d 13h : 5
Analysis on derived data

Throughput: 1.7 MB/s/core

Remarkable speed up the execution of the analysis!



Dedicated offline triggers in pp collisions and data skimming
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Dedicated offline triggers in pp collisions and data skimming
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Integrated luminosity, pb ™

ALICE Performance, 2023, pp, Vs = 13.6 TeV

2023-12-04 04:01:03
BARREL: 9.7 pb™
BARREL-TOF: 9.6 pb
BARREL-TRD-TOF: 9.3 pb”
MUON: 9.7 pb

PHOS: 3.2 pb™

TRD: 1.4 pb”

== —

22 Apr 22 May 21 Jun

2023 pp
data sample
gint i 9.7 pb_l

Run2 MB statistics:
32 nb~!



Dedicated offline triggers in pp collisions and data skimming
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Dedicated offline triggers in pp collisions and data skimming

ALICE Performance, 2023, pp, Vs = 13.6 TeV
2023-12-04 04:01:03

BARREL: 9.7 pb™

BARREL-TOF: 9.6 pb

2023 pp
data sample
L. ~9.6pb!

MUON: 9.7 pb” Run2 MB statistics:
PHOS: 3.2 pb 32 nb !

BARREL-TRD-TOF: 9.3 pb’’

Integrated luminosity, pb ™

TRD: 1.4 pb
Online

~ 3 TB/s system

(with 3 PB ~ 1 pb~ 1)

PWG 2023 rejection factor budget: 5.5 107>
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QY dedicated offline software trigger

The algorithm loops over the cascades produced in each

collisions combining them with tracks and tags pairs
fulfilling a set of kinematic and topological selections with
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HF triggers rejection factors
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HF filters selectivity on 2023 data

NEW MEASUREMENT!
(downscale factors not shown)
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Monte Carlo studies for charm enriched productions

In Run 3, ALICE takes data in continuous mode

|

we need a MC simulation that realistically describes the
data taking conditions

- Different types of MC available: injected, triggered, gap triggered

- Gap triggered MC is the most realistic version

- The gap is needed because the presence of charm affects (worsens) the event
reconstruction — increasing the number of MB events mitigates the this problem,
helping to recover heavy flavour particles ezr-o and improving PV reconstruction

Standard
(general purpose MC)

Injected

Triggered

Gap-triggered

14



Monte Carlo studies for charm enriched productions

In Run 3, ALICE takes data in continuous mode

|

we need a MC simulation that realistically describes the
data taking conditions

- Different types of MC available: injected, triggered, gap triggered

- Gap triggered MC is the most realistic version

- The gap is needed because the presence of charm affects (worsens) the event
reconstruction — increasing the number of MB events mitigates the this problem,
helping to recover heavy flavour particles ezz-o and improving PV reconstruction

=2 kHF StepTrackedSelected / kHFStepMcInRapidity

Work in progress

Standard
(general purpose MC)

Injected

Triggered

Gap-triggered

¢ gapb5/gap3
¢ gap8/gap5
¢ gap8/gap3

Make efficient and reasonable use of
resources minimising the loss in egpco

— gap 5 configuration

1



First results - E? signal extraction and machine learning

® o Work in progress

FL | 4 <pt<12 GeV

Boosted Decision Trees are applied to improve the signal
extraction for rare charm baryons

The ML algorithm applies a set of consecutive rectangular cuts
exploiting correlations in training features space to optimise the
separation between signal and background |
Hyperparameters are optimised with Bayesian iterations
For training purposes, signal candidates are taken from MC and |
background candidates from data

¢

ERRAPWLY

Counts (arb. units)

InvMassCharmBaryon PtCharmBaryon DeclLenCascade 1075
i 1o-1 : 0.0 0.2 0.4 0.6 0.8 1.0
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. ] 0]
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0.0 0.5 1.0 : 0.5 1.0 0 1 2
TpcNSigmaPiFromLambda TpcNSigmaPiFromCasc TpcNSigmaPiFromCharmBaryon
] ] ] 0.2 A
] ] ] Background
1071 5 3 E Signal =2
] =2 ] -2 | /./' —— Test-> ROC (AUC = 0.8636)
1072 - ] 0.0 : --- Train -> ROC (AUC = 0.9057)
3 ] ] : : : ) —-= Luck
OjO 0j2 0j4 016 0i8 liO

False Positive Rate
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First results -

counts / 10.0 MeV/c?

—_k
(0))

x2/ndf=20.24 / 23

2022minBias - pass6
pp, Vs =13.6 TeV

1< pr<3GeV/c

=== background 0
1 signal 0
—— total fit

¢

data

[1]

Work in progress

signal0
U =2467.5+1.7 MeV/c?
0=13.0+2.5 MeV/c?
S=8977 + 1555
B(30) = 1099333 + 407
S/B(30)=0.01 + 0.00
Signif.(30)=8.5+ 1.5

245 250 255 260
M=.,(GeV/c?)

counts / 10.0 MeV/c?

counts / 10.0 MeV/c?

2022minBias - pass6
pp, Vs =13.6 TeV

3<pr<5GeV/c

=== background 0
= signal 0
—— total fit

¢ data

2022minBias - pass6

pp, Vs =13.6 TeV

7<pr<12GeV/c

Work in progress

signal0
U =2463.7 £ 1.5 MeV/c?
o=14.1+1.8 MeV/c?
S=6529 + 856
B(30) =385915 + 240
S/B(30) =0.02 + 0.00
Signif.(30)=10.4 + 1.4

245 250 255 260
M=,(GeV/c?)

Work in progress

—== backgroupd 0
= signal 0
—— total fit

¢ data

signal0

U =2471.9+5.3 MeV/c?
0=33.2+6.5 MeV/c?

S/B(3%) = 0.12 + 0.04
Signif.(30).=8.0 + 2.4

245 250 255  2.60
M=.,(GeV/c?)

counts / 10.0 MeV/c?

x2/ndf =26.83 / 23

2022minBias - pass6
pp, Vs =13.6 TeV

5<pr<7GeV/c

=== background 0
1 signal 0
—— total fit

¢ data

2.35 2.40

Work in progress

signal0
U =2467.1 +2.6 MeV/c?
0=22.4+3.1 MeV/c?
S=1491 + 266
B(30)=22044 + 119
3/B(30) =0.07 + 0.01
Onif.(30)=9.7 + 1.7

245 250 255 260
M=,(GeV/c?)

Y signal extraction and machine learning

Derived dataset for
2022 minimum bias
sample

~60B events
processed ( ~ 1 pb~1)

More than 1.7 - 10* =Y
extracted

Run 2 performance
not yet reached



Conclusions

With an upgraded detector system and software framework, ALICE is collecting and processing an
enormous amount of data in Run 3

Rare strange charm baryon analyses strongly benefit from the availability of such large statistics
QY dedicated software trigger is applied for event skimming

New MC simulation strategies for charm enriched productions have been tested
First results for = signal extraction with BDT application

... NEXT

Analyse larger dataset (2023 p-p sample, ~ 10 pb~!)
Refine EY p; spectrum measurement in the = z decay channel
Extract Q) signal in the = z decay channel to provide the hadron-to-hadron

production ratio wrt 2 and the BR fraction measurement wrt the Cabibbo-favored
decay channel

18
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Heavy flavour measurements

HADRONIZATION BRANCHING RATIOS

=) — Bt

doH _— S do®€ :
— (Pri e, pr) = PDF (2, pp)-PDF (22, pp )@ (21, 22, pup, ur) @ Desu (2 = pH./ Pes 117 )

dp5
N — |
Hard
scattering
Cross section

dpy

Parton distribution
functions (PDFs)

Fragmentation
function
(hadronization)

- large ¢ mass provides

oo

¢/u
\J

hard scale — o. from pQCD
- PDF from ep collisions

- FF from e™e~ collisions
and assumed to be

+
LL 'ﬁ
‘ﬁ
'f

universal C W

Hadronization mechanisms are still poorly understood and the

hypothesis of universality of fragmentation functions has been d
disproved The presence of the surrounding nuclear environment makes it
challenging to compute branching ratios, especially for decays
l with spin rearrangement processes
Measurements of charm hadron-to-hadron production
ratios are an effective tool to study hadronization as al l

20 the other contributions cancel out New measurements will help to validate the models



Belle and LHCb @7 BR measurements

BELLE measurement from 2023 (paper)
L.~ 980 fb~linete collisions

Results: Measured yield:
Evidence for Q° signal in Q% — E-z+ mode with significance 4.5 Qi > E'n" — 208+41 (stat) with €, = 10.7%
No significant signals of Q° — E-k*+ and Q% — Q k* found — corrected yield Nyo_z, ~ 2200
BR(Q? — Z 2M)/BR(Q) - Q z") = 0.253 £ 0.052 (stat.) = 0.030 (syst.) Q) 5 5Kt — —47 £ 23 (stat)
BR(Q? — E"K")/BR(Q? - Q™ n) < 0.070 Q) Q Kt — 41+ 17 (stat.)
BR(Q? - Q K)/BR(Q? - Q7)) < 0.29 QY - Q7" — 606+ 29 (stat.)

LHCB measurement from 2023 (paper)
L. ~541b7lin pp collisions

Results: Measured yield:

Q) - Q7" — 9330+ 110

= 0.0608 = 0.0051 (stat) = 0.0040 (syst) Q0 > Eat - 2780+ 150
Q0 5 QK+ — 425+35

BR(QY — QK™)
BR(Q0 — Q-7t)

BR(QV — E xt)
BR(Q0 — Q-7t)

= 0.1581 = 0.0087 (stat) = 0.0043 (syst) £ 0.0015 (ext)

M(QD) = 2695.28 + 0.07 (stat) £ 0.27 (syst) = 0.30 (ext) MeV/c? using the Cabibbo-favored QY — Qr decay channel
21


https://arxiv.org/pdf/2209.08583.pdf
https://arxiv.org/pdf/2308.08512.pdf

Derived data

AliEn 02
CPU time: 80d 10h 75d 18h
Wall time: 1y 34d 1y 32d
Throughput: 482.4 KB/s/core 484.6 KB/s/core
CPU efficiency: 20% 19%
Grid overhead: Startup: 0.1% Saving: 0.4%
CPU cores: 2
Output size: 8.9 GB
Output size (AO2D only): 8.3 GB

Reduction factor: 1910

Analysis on parent input file

CPU time:
Wall time:
Throughput:
CPU efficiency:
Grid overhead:
CPU cores:

Output size:

Output size (AO2D only):

Reduction factor:

Resources needed for different configurations of the &

AliEn

90d 4h

111d 13h

1.7 MB/s/core

81%

AliEn 02
CPU time: 77d 8h 76d 5h
Wall time: 108d 14h 107d 14h
Throughput: 1.7 MB/s/core 1.7 MB/s/core
CPU efficiency: 71% 71%
Grid overhead: Startup: 0.1% Saving: 0.6%
CPU cores: 2
Output size: 16.4 GB
Output size (AO2D only): 16.2 GB

Reduction factor: 980

Derived data production

02
88d 14h
111d 5h
1.7 MB/s/core
80%
Startup: 0% Saving: 0.2%
2

2

Analysis on derived data

0

. — = manalysis

Size of the input file to be directly
processed by the analysers consistently
reduced

Derived data is common for all the
strange charm baryon analyses
Increased throughput

Total processing time reduced

speed up the execution
of the analysis
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QY dedicated offline software trigger - tuning the selections

Cascade selections Charm bachelor selections

Minimum cascade transverse decay radius 0.6 cm | n ]MAX 0.8

Minimum VO transverse decay radius 1.2 cm PTMIN 1.2 GeV/c

Th e a I g O rl t h m I OO pS Ove r t h e Minimum cascade cosPA 0.99 isGlobalTracksWoDCA true

Minimum VO cosPA 0.99 PID nSigma cut VO (TPC | TOF) 30‘

Cascad eS p rOd U Ce d I n e a C h Maximum DCA cascade daughters 1cm Maximum transverse DCA to PV for pr <2 GeV/c
COIIiSIOnS Combln I ng them Wlth a Maximum DCA VO daughters Tcm Maximum transverse DCA to PV for Pt > 2 GeV/ce

Cascade and VO daughters |7 ] sy 1 Tracks minimum number of TPC clusters

traCkS and tags pairs fUIﬁlllng a Set Minimum PT 7<= 0.2 GeV/c Tracks minimum number of TPC crossed rows

Mass tolerance VO and cascade 0.01 GeV/c"2 Tracks minimumTPC crossed rows over findable clusters

Of Se I e Ct I O n S a n d Wlt h S u It a b I e PID nSigma cut VO and cascade daughters (TPC | TOF) 30‘ Minimum number of ITS clusters
i nva ri a n t m aSS Tracks minimum number of TPC clusters 70 Minimum number of ITS inner barrel clusters

Tracks minimum number of TPC crossed rows 70

Event selection

Tracks minimumTPC crossed rows over findable clusters 0.8

Trigger sel8
Maximum transverse cascade DCA

| 2pv |pax

Minimum cascade P

QY dedicated trigger selections for p; > 5 GeV/c - downscale factor 2

P [GeV/c]

pr cuts are tuned using a
Pythia toy simulation of
10" QY decays

IIIIIIIII|IIII|IIIIIIIIIlIIIIIIIII 0

4 5 6 7 8 p, 9 [GeV/C1]0

Q




Monte Carlo studies for charm baryon enriched productions

kHFStepTracked / kHFStepMcInRapidity

kHFStepTrackedSelected / kHFStepMcInRapidity

0.14

0.12

0.1

0.08

0.06

0.1
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0.08
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0.06

0.05

0.04

0.03

0.02

0.01

52 efficiency =0 kHFStepTracked / kHF StepMclnRapidity

— ¢ gap3 ¢ gap5/gap3
- | + gaps ¢ gap8/gap5
- ::: : + ' gap8 ¢ gap8/gap3
-+ +
- [ == S, e s (D G
==
B Studies performed for gap
- 3 (1 triggered event - 2
= | MB events - 1 triggered
2

event) 5 and 8 using
centralized anchored MC

=2 kHF StepTrackedSelected / kHF StepMcInRapidity _

. o 4L productions
= ¢ gap3 [ ¢ gap5/gap3
= 1.3 ; :
- fgapg - ¢ gap8/gap5 Gap 5 is the configuration
— . ga - 8/gap3
- S — 12[- * gap8igap chosen for charm baryon
— —— | — — — :
: —%— o —t enriched MC
- * 3 T
= . = | !
- L | =t"——---------- i e el Bty
3 0.9
5_ —— o.sf—
- .3
: 2I 4|1 é é 1'0 To 06— | | | | |

p, (GeVic) 2 ‘ ° ® 10 p_ (GeV/c1)2




First results - E? signal extraction and machine learning

InvMassCharmBaryon PtCharmBaryon DeclLenCascade TRAI N I N G WO RKI N G POI NT
VARIABLES DETERMINATION

2.0 2.5 3.0 5.0 7.5 10.0 0 100 200 300 5

PtPiFromCharmBaryon ImpactParCascXY ImpactParPiFromCharmBaryonXY CosPACasc

BDT efficiency

100 J
101 4

1072 - 101 4

10—3 4

2.5 5.0 7.5 -0.2 0.0 0.2 -1 0 1 0.97 0.98 0.99 1.00

DcaCascDau DcaVODau DcaCharmBaryonDau TpcNSigmaPrFromLambda

107! - —o—

1072 1 1077 y

. | . | i BDT eff = 0.77 = 0.02 —*—

0.5 1.0 0.0 0.5 1.0 0 1 2

TpcNSigmaPiFromLambda TpcNSigmaPiFromCasc TpcNSigmaPiFromCharmBaryon . BDTcut: > 0.40

Background
Signal =2

101 ] 107 5 —
] : | I
]_0_2 e | I 11 1 I | I I | I 11 1 I | I I | 11 1 I 11 1 I | I I | I 11 1 I L1 1 1 I 11

10-2 4 0 o1 02 03 04 05 06 07 08 09
BDT probability cut

PtPiFromCharmBaryon

ImpactParPiFromCharmBaryonXY

-
N

significance

DcaCharmBaryonDau

TpcNSigmaPiFromCharmBaryon

TpcNSigmaPrFromLambda

ImpactParCascXY

CosPACasc

DcaCascDau

signif =10.8 £ 2.2
DcavoDau 4 <pt <12 GeV BDTcut: > 0.40

: : : : 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
04 06 : : BDT probability cut

mean(|SHAP value|) (average impact on model output magnitude)




pr differential Z° signal - residuals

1 < pt <3 GeV

2.45

2.50

1 signal 0
¢ residuals

2.55

(0))
o

I
o

N
o o
T Tl [ 11

I
)}
o

|
N
o

3 <pt<5GeV 5 signal 0

¢ residuals

2.55

/7 <pt< 12 GeV 1 signal 0

¢ residuals

>

2.55

2.60
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S<pt<7GeV
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= signal 0

¢

residuals

2.55
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,"hf—candidété—selector—tb—xi—pi“: {

8 oo

Q.

"radiusCascMin": "0.59999999999999993",
“radiusveMin': "1.2",

“"cosPAV@Min": '0.96999999999999997",
“"cosPACascMin": "©.96999999999999997",
"dcaCascDauMax": "1",

“dcaV@DauMax': "1",

“"dcaBachToPvMin": "@.6399999991",
"dcaNegToPvMin": '0.8599999987",
"dcaPosToPvMin": "0.8599999987",
“vOMassWindow': "©.80999999978",
""cascadeMassWindow": "0.00999999978",
"invMassCharmBaryonMin": "2",
"invMassCharmBaryonMax": "3.1000000000000a081",
“etaTrackCharmBachMax': "0.80000000000000a004",
"etaTrackLFDauMax": "1",

"ptPiFromCascMin": "©.14999999999999599",

“"ptPiFromCharmBaryonMin'': "0.20000000000000001",

“impactParameterXYPiFromCharmBaryonMin®: "@",
"impactParameterXYPiFromCharmBaryonMax": "10",
"impactParameterZPiFromCharmBaryonMin": "@",
“"impactParameterZPiFromCharmBaryonMax": “18",
"impactParameterXYCascMin': "@",
"impactParameterXYCascMax": "5",
"impactParameterZCascMin": "@",
“"impactParameterZCascMax": "10",

signal - selections

“ptCandMin": "0,
“ptCandMax": "50",
"dcaCharmBaryonDauMax": "2",
"usePidTpcOnly": "false",
"usePidTpcTofCombined": "true",
“ptPiPidTpcMin": "-1",
"ptPiPidTpcMax": '"9999",
"nSigmaTpcPiMax": "3",
"nSigmaTpcCombinedPiMax": "@",
“"ptPrPidTpcMin": "-1",
“"ptPrPidTpcMax": "9999",
"nSigmaTpcPrMax": "3",
“nSigmaTpcCombinedPrMax": “@“,
“ptPiPidTofMin": "-1",
"ptPiPidTofMax": '"9999",
"nSigmaTofPiMax": "3",
"nSigmaTofCombinedPiMax": "@",
“"ptPrPidTofMin": "-1",
“ptPrPidTofMax": "9999",
“nSigmaTofPrMax': "3",
"nSigmaTofCombinedPrMax": "@",
"nClustersTpcMin': "70",
"nTpcCrossedRowsMin®: "7@",

"tpcCrossedRowsOverFindableClustersRatioMin": "9.80

"nClustersItsMin": "3",
"nClustersItsInnBarrMin": "1"




pr differential = signal - selections

Table 2: Selections applied to K, A and A candidates.

Table 3: Selections applied to charged = and €2 candidates.

Topological Variable | = (Q) Cut
Cascade transv. decay radius Rpp > 0.6 (0.5)cm
VO transv. decay radius >1.2(1.1)cm
DCA (bach - PV) > 0.04 cm
DCA (VO - PV) > 0.06 cm
DCA (meson V0 track - PV) > 0.04 cm
DCA (baryon VO track - PV) >0.03cm
DCA (V0 tracks) <150

DCA (bach - V0) < 1.3 cm
cascade cos(PA) > (.97

V0 cos(PA) > 0.97

V0 invariant mass window + 0.008 GeV /c*

Selection | = (€2) Cut

Rapidity Interval ly| < 0.5 (MC value used for MC analysis)
TPC dE/dx Selection (Real data only) < 4o

Proper Lifetime (mL/p) <3xeT

Competing Cascade Rejection (only Q) | |M(Z) — 1.321| > 8 MeV /c*

Daughter Track Pseudorapidity Interval | || < 0.8

Tracking flags for daughters kTPCrefit

Daughter Track N7pcoiusters > 70

Toplogical Variable ‘ K? (A and A) Cut

V() transv. decay radius > (.50 cm
DCA Negative Track to PV > 0.06cm
DCA Positive Track to PV > ().06cm

V0 Cosine of Pointing Angle > 0.97 (0.995)
DCA V(0 Daughters <l0o

Selection ‘ E 5 (A and A) Cut

VO Vertex Type Generated with Offline Vertexer

Rapidity Interval lv| < 0.5 (MC value used for MC analysis)
Proper Lifetime (mdi/p) < 20 cm (30 cm)

Competing VO Rejection SMeV /ce (10 MeV /)

TPC dE/dx Selection (Real data only) < 50

Primary Selection (MC Only) AliStack::IsPhysicalPrimary()

MC Association (MC Only) PDG code association for VO and for daughter tracks
Tracking flags for daughters kTPCrefit

Daughter Track Pseudorapidity Interval | || < 0.8

Daughter Track N_,ossedrows > 70

Daughter Track Neyossed / Nfindable > ().8
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pr differential Z° signal - BDT training

4 <pt<12 GeV

Background

cNSigmaPiFromCharmBaryon |

TpcNSigmaPiFromCasc
TpcNSigmaPiFromLambda
TpcNSigmaPrFromLambda

DcaCharmBaryonDau
DcaVODau

DcaCascDau

CosPACasc
actParPiFromCharmBaryonXY
ImpactParCascXY
PtPiFromCharmBaryon
PtCasc

DeclLenCascade

PtCharmBaryon

cNSigmaPiFromCharmBaryon |
TpcNSigmaPiFromCasc |
TpcNSigmaPiFromLambda |
TpcNSigmaPrFromLambda |
DcaCharmBaryonDau |
DcaVODau |

DcaCascDau |

CosPACasc |
actParPiFromCharmBaryonXY [
ImpactParCascXY [
PtPiFromCharmBaryon [
PtCasc |

DecLenCascade |

PtCharmBaryon

InvMassCharmBaryon InvMassCharmBaryon

PtCharmBaryon
DecLenCascade
ImpactParCascXY
CosPACasc |
DcaCascDau
DcaVODau [
PtCharmBaryon
DeclLenCascade
ImpactParCascXY
CosPACasc |
DcaCascDau
DcaVODau [

InvMassCharmBaryon
PtPiFromCharmBaryon
ArPiFromCharmBaryonXY
DcaCharmBaryonDau
pcNSigmaPrFromLambda
ocNSigmaPiFromLambda
TpcNSigmaPiFromCasc
maPiFromCharmBaryon
InvMassCharmBaryon
PtPiFromCharmBaryon
ArPiFromCharmBaryonXY
DcaCharmBaryonDau
pcNSigmaPrFromLambda
ocNSigmaPiFromLambda
TpcNSigmaPiFromCasc
maPiFromCharmBaryon




Q’ expected statistics

Branching ratio from LHCb measurement: BR(Q) - Z z")/BR(Q? — Q n") = 0.1581 + 0.0087 (stat) =+ 0.0043 (syst) = 0.0015 (ext)
BR(Q™ - AK7)~0.678 —- BR(E = An") ~0.999 - ~ 47%
Q —value : 0.884 — 1.235 GeV — increase in available phase-space and increase in p. — increase in A -¢

Strange baryons reconstruction performance (Run2) — ~ 2

(Run2 ~30nb!) 2023 data sample to be skimmed

ALICE Performance, 2023, pp, s = 13.6 TeV
2023-12-04 04:01:03

BARREL: 9.7 pb™

BARREL-TOF: 9.6 pb

BARREL-TRD: 9.4 pb

BARREL-TRD-TOF: 9.3 pb™

MUON: 9.7 pb

PHOS: 3.2 pb”

Increase In &.

int

—
o

Run?2 yield* Q° - Qx 2.6 - 10°
Branching ratio Q’ 16%
Branching ratio cascade 3/2

oo

Integrated luminosity, pb

Cascade reconstruction 2 TRD: 1.4 pb”

_uminosity (2022 data sample) | ~ 5.9 - 10°

_uminosity (2023 data sample) ~3.107

* raw yield after BDT for 2 < pr < 12 GeV/c

22 Apr 22 May 21 Jun 21 Jul

The order of magnitude of the Q? yield L. ~9.6pb!
In the — =z decay channel is comparable 3 P p—
to the one in the — Q z decay channel 3.7-10 QC e QC

prediction based on Run2 performance
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=’ efficiency in Run2

o
—
H

)
-
e,
Ao,
©
I
O
—

From analysis notes of 20 — =Ex

STATISTICS
30 nb~! - ~ 2B events
~3800 =Y (after BDT, before A - ¢ correction)
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