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Charged Particles η distributions (e+Au)
e+Au, 9x100, Biased DIS sample 

Q2:1-10 Q2:10-100

Q2:100-10000
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preselection_cuts='(mass_D0 > 1.6 && mass_D0 < 2.5) && d0xy_pi<100. &&  d0xy_k<100. && decay_length <100.'

➢ e+p 9x130, e+Au 9x100: 1 fb-1 sample with July 26 campaign

➢ ReAu vs zproj:
– Real particle identification for D0 reconsruction
– Scattered electron is removed using the reconstruced information
– pTjet  > 3 GeV/c on D0-in-charged jets
– Scaling on cross section for e+Au DIS sample
– PID+Topo: stands for BDT binary classifier used for the D0-in-jet reconstruction

➢ Signal for D0 sample while combinatorial bkg from DIS Sample

➢ Corrections on signal: 

– Weight factor of 3 on signal (Pythia8) for Q2 < 5 GeV2

– Projection in different rapidity bins 

– Scaling to target luminosity 1.0 fb-1                         

➢ Bkg: 

–  Scaling to targeted luminosity (1.0 fb-1)

– Cross section scaling for biased DIS sample

– Projection in different η and z bins 

– Training in ML: 0 < z < 0.6 and 0.6 < z < 1

ReAu vs fragmentation (zproj) for D0-tagged jets
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Data Sample (e+p/Au)

➢ D0 Sample, e+p, 9x130, Q2 > 1 GeV2

– epic:/RECO/26.07.1/epic_craterlake/SIDIS/D0_ABCONV/HFsim-PYTHIA/pythia8.316-1.0/ep/9x130/q2_1

➢ D0 Sample, e+Au, 9x100, Q2 > 1 GeV2 (Pythia6)

– epic:/RECO/26.07.1/epic_craterlake/SIDIS/D0_ABCONV/HFsim-BeAGLE/BeAGLE1.03.02-1.0/eAu/9x100/q2_1

➢ Biased NC, DIS Sample e+p, 9x130, Q2 > 1 GeV2 (Biased in different Q2 bins)

➢ NC, DIS Sample e+Au, 9x100, Q2: 1-10000 GeV2

Cross section in different Q2 bins
f i=

σ i
σ (Q2>1)

Current scaling factor
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Fragmentation Variable (e+p)

z=z proj=
⃗pD0. p⃗ jet
p jet

2

e+p, 9 x130, D0 sample, Biased DIS sample 

Anti-kT, R = 1, 
pTjet > 3 GeV/c

Signal pairs from D0 Sample Bkg pairs from DIS

Preselection

Preselection

Preselection

Preselection
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Fragmentation Variable (e+p)

Bkg η distribution 
(e+p, DIS Sample)

Apr 2026

No preselection

Jul 2026

No preselection

Preselection

Preselection_cuts='(mass_D0 > 1.6 && mass_D0 < 2.5) && 
d0xy_pi<100. &&  d0xy_k<100. && decay_length <100.'

electron misidentification 
with pion/kaon
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Fragmentation Variable (e+Au)

z=z proj=
⃗pD0. p⃗ jet
p jet
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Fragmentation Variable (e+Au)

Bkg η distribution 
(e+Au, DIS Sample)

Apr 2026

No preselection

Jul 2026

No preselection

Preselection

electron misidentification 
with pion/kaon

Apr 2026

Preselection

Jul 2026
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Signal Weighting (e+p)

L ~ 2.6 fb-1
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Signal Sampling (e+p)

Lsim ~ 2.6 fb-1

LES ~ 1 fb-1



22/09/26 Analysis Update: Shyam Kumar 14

Background Weighting (e+p)
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Bkg Sampling (e+p)

Nev ~ 15M

σ = 5.719e5 pb

Lsim ~0.0265 fb ¹ ⁻
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Invariant Mass Spectra (e+p): July Campaign

After PID+ Preselection

z=z proj=
⃗pD0. p⃗ jet
p jet

2
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Invariant Mass Spectra (e+p): July Campaign

After PID+ Preselection

z=z proj=
⃗pD0. p⃗ jet
p jet

2

Background fitted 
with Rebin(5)
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Machine Learning (e+p)
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Signal Sampling (e+Au)

Lsim ~ 1.06 fb-1

LES ~ 1 fb-1
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Background Weighting (e+Au)
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Bkg Sampling (e+Au)

Nev ~ 5M

σ = 3.7289e5 pb

Lsim ~0.01279 fb ¹ ⁻
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Invariant Mass Spectra (e+Au): July Campaign

After PID+ Preselection

z=z proj=
⃗pD0. p⃗ jet
p jet

2

Scaling on cross section

Lint(sim)=
N DIS

σMB(Q
2>1)

f i=
σ (Qi

2)
σ (Q2>1)

Qi bins: 1-10, 10-100, 100-10000
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Machine Learning (e+Au)
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Nuclear Modification Factor (ReAu)

Hai Tao Li, Ze Long Liu, Ivan Vitev, Physics Letters B 816 (2021) 136261

After PID+ Preselection + ML
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Comparison between April and July Campaign

0.2-0.4 0.0952326
0.4-0.6 0.0525816
0.6-0.8 0.054752
0.8-1 0.057535

April 2026 July 2026

0.2-0.4 0.102427
0.4-0.6 0.0615028
0.6-0.8 0.0602676
0.8-1.0 0.0628237

The results in July campaign are 10-15% worse w.r.t. April campaign
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Λc Branching Ratio

B.R. = 175./23066 = 0.0075

B.R. is independent of
collision energy

B.R. Scaling = 
0.0635/0.0075 ~8.47
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Λc Branching Ratio

B.R. = 16450/815860 = 0.020 B.R. = 2177./47366 = 0.046

Issues with DIS sample (Branching Ratio)

April Campaign (DIS Sample) July Campaign (DIS Sample)
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Λc Branching Ratio

B.R. = 2177./47366 = 0.046

Issues with DIS sample (Branching Ratio)

July Campaign (DIS Sample)July Campaign (Lc Sample)
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Λc Branching Ratio
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Λc Branching Ratio
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Λc Branching Ratio

  BNL Server: Rongrong 
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D0 Branching Ratio

B.R. = 13940/372748 = 0.0374 B.R. = 16009/436100 = 0.0367

Issues with DIS sample (Branching Ratio)

July Campaign (DIS Sample) July Campaign (DIS Sample)
e+p (9x275) e+Au (9x100)
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Summary and Future Plan

➢ Result of ReAu vs zproj is already in place for ES Report

➢ Checks for BR for Λc is in progress

➢ Next to produce Λc/D0 ratio plot

Thank you for your attention! 
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Nuclear Modification Factor (ReAu)
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Invariant Mass Spectra (e+p): April Campaign

After PID+ Preselection

z=z proj=
⃗pD0. p⃗ jet
p jet

2
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Invariant Mass Spectra (e+Au): April Campaign

After PID+ Preselection

z=z proj=
⃗pD0. p⃗ jet
p jet

2

Scaling on cross section

Lint(sim)=
N DIS

σMB(Q
2>1)

f i=
σ (Qi

2)
σ (Q2>1)

Qi bins: 1-10, 10-100
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https://docs.google.com/presentation/d/1S8AH_DhQQy0wKp6bhQ2W5HUNmZX2JX-X2Yze6fMOoOg/edit?slide=id.g3a87ecd492a_0_0#slide=id.g3a87ecd492a_0_0
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