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Reconstruction of D° meson
Phys. Rev. C 102, 014905 (2020)

Primary Vertex Reconstruction:
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https://indico.bnl.gov/event/30532/contributions/118481/attachments/67632/116219/(ePIC%20Meeting)%20Effects%20of%20machine%20background%20on%20D0%20invariant%20mass.pdf

Reconstructed Tracks (Central CKFTrackParameters)

— = o . hist_chi2_3hits
; hNTracks b
s ,,- ePICInternal — — 3 [ ePICinternal Erires 4490
9 E Mean 3011 9 e /s =63 GeV Mean 4,094
8 - e+p, Vs=63GeV Sl D& 5 naid < b T e s Std Dev 4.608
E ot8p —— wo Bkg (Au: 51m) o s b — Wwo Bkg (Au: 5um) hist_chi2_3hits
0.16F —— w Bkg (Au: 5um) Entries 10848 o —— w Bkg (Au: 5um) Entries 1.4244480+07
| A Mean 1323 0.2 = <10 Mean 8165
- —— w Bkg (Au: 10um) sl . i W Bieg w10y
St hNTracks i hist_chi2_3hits
012 — Entries 1989 H Entries 226665
B Nican 1184 0.15 Mean 5.23
oaf S 5o I Std Dev 5.346
E '\—‘
0.08 0.4
i —_ H H
: ndf = 2*Nhits-5 I
0.06 |- (0
B |
0.04 | 0.05 THH
L f\l ﬂ:li
0.02f—{ _
' \ - "*-?:;EE__
O i 1‘ L i ol i i s . O A sl O Ll Lol ] | T — | 1 Y = SIS EE
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 o 20 25 80 e 40 4o . 50
NTracks x“/ndf
hist_chi2_hits hNTracks_3hits I hNTracks_4hits
o= = . hist chi2 4hits | = e racks_3hits_dOxy = 0.16— hNTracks_4hits_dOxy
3022 ePIC Internal Emr:;c - 2I;szs ;_5, 0.22|~ ePIC Internal Entries 14490 ;; B ePIC Internal Entries 28136
- C @ E - Mean 0.7005 C _ Mean 0.5969
8 oo  e+p, Vs = 63 GeV ok 4 £ 02fF e+p, (s=63GeV Std Dev 1558 '§ o.14]— €+Ps /s = 63 GeV Std Dev 1.222
;<4 Std Dev 1.806 o = = .
2 r — wo Bkg (Au: 5um) Tist chi2 ahits S E — wo Bkg (Au: 5um) hNTracks_hits_dOxy & C — wo Bkg (Au: 5um) hNTracks_4hits_dOxy
0.18 I —— w Bkg (Au: 5m) ok o 0.18 y[— " —— w Bkg (Au: 5um) ;nmes 1.4244486+07 o012 —— w Bkg (Au: 5um) Entries 72534
= s : B e " lean 0.07565 - Dl “ Mean 0.1139
0.16 = —— w Bkg (Au: 10pm) ':w 4 ;:2‘; 0.16 = w Bkg (Au: 10um) Std Dev 009591 N w Bkg (Au: 10um) Std Dev 03776
014 C hist chi2 4hits 014 hNTracks_3hits_dOxy 0.1 hNTracks_4hits_dOxy
e Enties 1647 N Entries 226665 ”: Entries 1647
012F M 3,339 0.12F Mean 0.1149 v Mean 0.2339
= Std Dev 2408 N Std Dev 0.1197 0.08 T Std Dev 03592
0.1f 0.1f— r
54 B GIO 0.061" GI
0.08[— | 0.08— N
B . [
0.06 ifJJL}::-, 0.06 504
0.04 i3 1y 0.04 1
= IT ""IH'LL‘ 0.02
0.02] 1 b 0.02 H
o:I\\\\ILL‘—-\-._h v v b b by b By 0&& P ] 0 P 5TV 5 A0 P O T 0 T I L A A Oixk pidtiie Legagelaaapi Ja eqal pegploa prla g bp oy
0 5 10 15 40 45 50 0 1 2 3 4 5 6 7 8 9 10 0 1 2 8 9 0
¥@ndf o(DCAxy) mm [N _ ==3] o(DCAxy) mm [N ==4]

Ntracks refer to the number of reconstructed tracks
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Entries (a.u.)
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NTracks:

Primary Vertex fit
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Number of tracks used in

Primary Vertex w/o and w Machine Backgrounds (October 2025)
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Primary Vertex w Machine Backgrounds (March 2026)
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Primary Vertex w Machine Backgrounds (March 2026)
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Primary Vertices Contributors

Reconstructed Tracks

CentralTrackVertices (CTVId)

PrimaryVertices (PVId)

CentralTrackVertices
PV with min 3hits tracks

CentralTrack4HitCutVertices
PV with min 4hits tracks

Ntracks: Number of tracks used in
Primary Vertex fit

Primary Vertexing: Shyam Kumar
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Primary Vertices (Nhits>3)

CentralTrack4HitCutVertices

---------------- MC Vertex Information: Event No = 6---------------- * Event * Trackld * Nhits * Chi2 *
---------------- MC Vertex Information: Event NO = 0-=--=-memnenene (0.0532232  0.00333409 45;716)
(-0.231462 0.00100639  385155) | |meeee—— Reco Vertex Information: Event NO = 6---------------- * 0% B5*  5%4.4196262*
---------------- Reco Vertex Information: Event NO = 0-----x--xnuenex- Ntracks ndf  chi2ndf Vx Vy vz * Q% B57* 6 * 7.6431851 *
Ntracks ndf chi2ndf VX Vy Vz 4 9 0.585404 ) (0.0160037  0.0129135 45.7058) % 1* 0* 5 * 8.6493148 *
2 3 1.07197 (-0.104322 -0.00727957  38.1831)| | --reoommoee MC Vertex Information: Event NO = 7---------------- * 1% gg* 4*20.910108 *
(-0.237821 0.000122148  10.7846) 1% 119+ 7% 11.793979 *
---------------- MC Vertex Information: Event NO = 1------nemnmemnn --------------—-Reco Vertex Information: Event NO = 7---------------- * 1* 120* 8 * 16.327873 *
(0.202966 -0.00577033  -58.893) Ntracks ndf  chi2ndf VX vy Vz 2% Q% 7 * 7.1690044 *
---------------- Reco Vertex Information: Event NO = 1------=-emeumv 4 9 12114.9 _(2-16906 2.1681 -116.202) * 2% 114 * 6*16.016607 *
Ntracks ndf  chi2ndf Vx Vy vz | | MC Vertex Information: Event NO = 8---------------- 3% 44 8 *6.1279707 *
4 9  2635.93 (4.89686  9.51209  85.3213) (0.275048 0.00679094  -12.0624) * 3%  pgx 7 *6.2611932 *
---------------- Reco Vertex Information: Event NO = 8-------=--=-=--- % 3+ 87 * 4 * 1.0953295 *
---------------- MC Vertex Information: Event NO = 2---x-mxmeemem- Ntracks ndf ~chi2ndf Vx Vy vz * 4% 37 7 * 20.842987 *
(0.158751 0.00679257  37.3814) 2 3  0.348681 (0.264058  0.0199597  -12.8984) * 4% B4*  8+*8.0038480*
---------------- Reco Vertex Information: Event NO = 2-----se-meneee- ----------------MC Vertex Information: Event NO = 9---------------- x 4% 5% 5% 6.9875216 *
Ntracks ndf  chi2ndf Vx Vy vz (-0.287426 -0.00715041  -15.4685) x 4% 86* 6 * 4.2209997 *
2 3 0.0866628 (0.285242 0151963  38.3611) | | - Reco Vertex Information: Event NO = 9---------------- x 4% ggw 6 * 3.7294812 *
Ntracks ndf chi2ndf VX Vy Vz * 5 * 53 * 7 * 7.8209075 *
---------------- MC Vertex Information: Event NO = 3---rmxmeemen- 3 6 460.043 (-6.48096  -4.86581  -93.2527) * 5% gB* 6 * 8.0232114 *
(0.183743  0.003125  7.09439) . *  5x  go* 4+ 6.7664561 *
---------------- Reco Vertex Information: Event NO = 3----e--eenuem- --=-------------MC Vertex Information: Event No = 10---------------- *  5x Q2% 8 *10.912979 *
Ntracks ndf  chi2ndf Vx Vy vz (0.137061 -0.00632873  -61.8435) * 5% 114%* 6 * 5.2496824 *
3 6  20.3369 (0.461803  -0.221672  11.2171) | |- Reco Vertex Information: Event NO = 10---------------- 5% 116* 7*12.528110 *
Ntracks ndf chi2ndf VX Vy Vz * 6* 34 * 6 * 9.4138450 *
................ MC Vertex Information: Event NO = 4e-eeeeeeeeeeemm- 3 6  0.672967 (0.0912301  0.0255716  -60.9041) * 6* G5g* 6 * 3.4257941 *
(-0.0738131 -0.00324729  -133178) | | MC Vertex Information: Event NO = 11---------------- *  g* Q3% 8 * 20.849609 *
---------------- Reco Vertex Information: Event NO = 4--e-meemmemmeme- (0.00958197  -0.0106679  18.6299) *  g*  120* 7% 7.7397232 *
Ntracks ndf  chi2ndf VX Vy vz | | Reco Vertex Information: Event NO = 11---------------- 7% g% 4*11.869610 *
5 12 0.269696 (-0.0298807  0.0170503 - Ntracks ndf  chi2ndf VX vy vz ¥ 7% B8*  5*6.7706537 *
---------------- MC Vertex Information: Event No = 36---------------- * 7* 85 * 6 * 4.1013822 *
---------------- MC Vertex Information: Event NO = 5----=-maemnenun- (-0.0610349  0.0115863 '20-_6609) * 8* 0* 6 *2.9771082 *
(-0.275477 0.00666589  -15.8192) | | memmemeee Reco Vertex Information: Event NO = 36---------------- x  g*  BO* 5 * 13.690158 *
---------------- Reco Vertex Information: Event NO = 5-----=---------- Ntracks ndf chi2ndf VX vy vz * 9+ 0* 6 * 8.0454978 *
Ntracks ndf chi2ndf Vx vy Vz 2 3 0.200715 (-0.376867 -0.040876  -21.5385) x g+ o5« 4%12.031891 *
5 12 0.270868 (-0.289045 -0.0145419 i 3 6 1017.62 (2.97613 -18.6836 -171.324) * 9*  140* 4 * 4.4382290 *
15.7855) *10*  31* 6 * 9.3696870 *
*10*  116* 6*9.2136974 *
* 10* 118* 8 * 11.858556 *
* 11% 0% 6 * 6.1546158 *
*  11*% 97+ 6*11.150712 *
*

11* 98 * 4 *6.0085473 *
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Reconstructed Tracks (Central CKFTrajectories)
Central CKFTrackParameters (Nhits>=3)

CentralCKFTrackParameters (Nhits>=4)
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CentralCKFTrackParameters (Nhits>=5)

10 um Au coating (DIS sample, March 2026)

MC Vertex Information: Event NO = 19------=--neau-u
(-0.174177 0.00111422 -56.8539)
No Reco vertex
Nhits Chi2
* 19 * 0* 6* 15.154603

MC Vertex Information: Event NO = 33----cmeemmmnnna-
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No Reco vertex
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26/03/26 Primary Vertexing: Shyam Kumar 9



Summary and Future Plan

Primary vertex reconstruction with four hits show improvement in chi2 and the number of tracks

We can recover 3 hits tracks pointing to primary vertex at the analysis level applying significance of impact
parameter (dcax/sigma(lo)) cut

> Further to look at D° reconstruction performances by Connie with machine background.

Thank you for your attention!
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