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Progress report

e Had three working group meetings since the last update (one more is
scheduled later today)
e A lot of work on/related to DY reconstruction:
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Track pointing resolution in DIS samples (Rongrong Ma)
Dependencies of D? topological variables (Connic Yang)
PYTHIA 8 charm production validation (Amritanshu Thakur)
DY reconstruction with BeAGLE e+Au samples (Rongrong Ma)
Machine Learning for D0 reconstruction in ep collisions
(Shyam Kumar)



Track pointing resolution in DIS samples

DCA,, StdDev, -3.0< n<-25 DCA,, StdDev, -25 < n<-1.0 DCA,, StdDev, 1.0 < n<1.0
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Derived track pointing resolution in the xy plane does not fully

Event sample:

Rongrong Ma (BNL)

« ep @ 10x100 NC DIS; Q2> 1
* Primary tracks « Truth PID

Table 8.5: Requested vertex position resolution.

Pseudorapidity Range Resolution
-35<n< =30 N/A
-30<n < =25 Oxy ~ 30/ pr &40 ym
-25<n<-10 Oy ~ 30/ pr & 20 ym

-10<7 <10 Oxy ~20/pr &5 um
10<y <25 oy ~ 30/ pr & 20 ym
25 <7< 3.0 Oxy ~ 30/ pr &40 ym
3.0<y <35 oxy ~ 30/ pr & 60 um

meet YR requirements, especially at low p; and high rapidity




Fraction of total events
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Goal: compare distributions of topological variables
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DO topological variables vs. Q2, pr, and y (n) Connie Yang, Decpa

Thomas (UTA)

pT of D° decayed 1
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Between Q2 > 1 and Q2 > 100 samples
In different pT and y (n) ranges
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« D® Decay detail

Primary Vertex

Findings:
® Q2 dependence is correlated with p; dependence.
@) Except DCAT/K
® Strong pr and y (n) dependence in all topological variables



Vertex reconstruction effects on D topological variables

Connie Yang, Deepa
Thomas (UTA)
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DCA of TK pair in Q* > 1 for 2.00 < pT (GeV/c)<3.00(-1<y<1) DCA, of rin Q> 1for0.00 < p, (Gevic) < 1.00 (-1<n < 1) Decay length of TiK pair in Q" > 1 for 0.00<p_(GeVic)<1.00(-1<y<1)
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Wider for reco than gen (normal) Wider for gen than reco!!



PYTHIA 8 charm production validation
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Amritanshu Thakur.
Lokesh Kumar (Panjab)

Ratio of H1 Data / Pythia
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e Comparing HERA data® with the PYTHIA 8.313 predictions for D* meson cross-sections
H1 Collaboration, et al., EPJC 71(2011): 1-26



DO reconstruction with BeAGLE e+Au samples  ronsonsvainy)

¥ ep @ 10x100 ep @ 10x100
140071 60000 -
MC multiplicity (Inl < 3.5) teook Nocuts(p, =0, Iyl <3) mmE Tonozculs fp, = 0.1yl <3)
1200 ® 01 F .1
1§ 1100 o 0= 100 F o OF>100
F F 40000
[ o o ep 1000 n
10 e Eilt -y so0fe, 30000f-
E = E F
- o = s - B0DE- E
- -- o= .- 20000 PRy ..,
N o - . 700 F
07E o0 o so0f-
F o o - E 100
r - o 0 - s00F-
B - - L F
I . 40?5 T‘GE 1‘7 |;5 |IB 1‘85 1‘9 |‘95 1.6 1;5 |I7 1‘75 1‘3 TIBE 1'9 1;5
10 E :8:* & "'* : : oM, (Bevic : : : T My (Gevict)
F PYTHIA 8, BeAGLE v103 7
L * ’2 5 =& “-ir" *1 eAu @ 10x100 eAu @ 10x100
0L 10x100, @* > 1 (GeVic) « T 7 - -
E 12000 - o r
= —s—ep, DO i{* 4 ‘T’ | N No cuts (p_>0, lyl <3) St Topo cuts (p, >0, Iyl <3)
b b £
L -e—ep, DIS 4+ 10000) .Gt ool s
107 = eAu, DO +_% oo . =
E -=eAu, DIS F ) E o
r A - 3000_ 50
g6l 1 AN S T N TN ST SNV N N A T N Y SN 1 L € u o= F .
0 5 10 15 20 25 30 b -
NMC 40001~ r
ZEICID-— 1000:7

« BeAGLEV103, e+Au collisions @ 10x100 Q2> 1 AR A T P LI R L L P
» With beam effects: afterburner for eAu 10 x110 config

Samples:. e Clear D° mass peaks even before ML optimization
» HF-enriched sample (L = 0.29 fb™") e Includes realistic PID

* DIS sample



DO reconstruction with BeAGLE e+Au samples

Rongrong Ma (BNL)
e First outcome of e+AU study: Projection for D R
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Shyam Kumar,
Annalisa Mastroserio,
Domenico Elia ( INFN Bari)

ML for DY reconstruction in ep collisions

e ML Algorithm: BDT (Boosted Decision Tree) Binary Classifier
O hiped4ml package https://doi.org/10.5281/zenodo.5070131
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BOT Efficiency and Rejection
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® |mplemented the Bayesian approach for optimization
® Estimating the realistic signal/background and significance is in progress
® [uture plans: Scan the BDT cut to get the best results

O Implement a similar model for Ac+ reconstruction

o Estimate the Ac+/DO ratio using machine learning


https://doi.org/10.5281/zenodo.5070131
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