
Multiplicity dependence on Xic0 via semileptonic decay in pp 13 TeV

Sanghoon Lim

Pusan National University



Reminder

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Comments:
– How about MB events?

– Decay modes other than Xic0àe nu Xi ?
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Corrected yields with different eXi mass cuts

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Comments:
– How about MB events?

èSimialr behavior is seen in MB events

– Decay modes other than Xic0àe nu Xi ?
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Corrected yields with different eXi mass cuts

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Comments:
– How about MB events?

èSimialr behavior is seen in MB events

– Decay modes other than Xic0àe nu Xi ?
èRun PYTHIA8 with the default decay
èLook for e and Xi from Xic
(not only mother but also grandmother)

3101: (sd)0, 3103: (sd)1

3201: (su)0, 3203: (su)1 4
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Note: Only Xi(1530) is in PYTHIA



Corrected yields with different eXi mass cuts

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Comments:
– How about MB events?

èSimialr behavior is seen in MB events

– Decay modes other than Xic0àe nu Xi ?
èRun PYTHIA8 with the default decay
èLook for e and Xi from Xic
(not only mother but also grandmother)

3101: (sd)0, 3103: (sd)1

3201: (su)0, 3203: (su)1 5
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Corrected yields with different eXi mass cuts

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Decrease the upper limit of eXi mass cut
– Efficiency correction with MC for Xic0àe nu Xi

– Signal loss is smaller for cases with Xi*
èOver-correction with the efficiency 
for Xic0àe nu Xi
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Corrected yields with different eXi mass cuts

• Reported a significant variation of corrected yields with different eXi mass cuts

• Analysis procedure:
– (RS-WS) with analysis cuts (different eXi mass cuts)

– Unfolding eXi pT => Xic0 pT 

– Efficiency correction

– MC: PYTHIA8 with a fixed decay mode
(Xic0àe nu Xi)

• Decrease the upper limit of eXi mass cut
– Efficiency correction with MC for Xic0àe nu Xi

– Signal loss is smaller for cases with Xi*
èOver-correction with the efficiency 
for Xic0àe nu Xi

• Incrase the lower limit of eXi mass cut
– Signal loss is larger for cases with Xi*

èUnder-correction with the efficiency 
for Xic0àe nu Xi
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Corrected yields with different eXi mass cuts

• Toy MC (truth level analysis):
Corrected yields with different eXi mass cuts (mixture of three decay modes)
Efficiency with the decay mode, Xic0àe nu Xi
Unfolding with the decay mode, Xic0àe nu Xi

• Toy MC can reproduce the trend but underestimate the magnitude of the variation

Note: no other topological/kinematic cuts are applied
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eXi invariant mass (HMV0, 0-0.1%)

• MC distribution is scaled to match counts in 1.8<M<2.4 GeV/c2 (where Xic0àe nu Xi is dominant)

• Clear and significant difference at low mass
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eXi invariant mass (MB, 0-100%)

• MC distribution is scaled to match counts in 1.8<M<2.4 GeV/c2 (where Xic0àe nu Xi is dominant)

• Clear and significant difference at low mass
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