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Secondary Vertex Resolution

Signal pairs (DO meson)[25.04.1]

i L ep, eAu: 10 X 100, Q2 > 1 GeV2
Chi2 Minimization
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Fit method: Residual of SV (X)
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Secondary Vertex Resolution

Simulation: 25.10.3 eAu/10x100/g2_1t010000

DO is displaced w.r.t. primary vertex

Check decaylength.C

Check and verify the expected
decay length (GEANT4)
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Analytical method: Residual of SV (X)
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Analytical Mett
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https://github.com/eic/snippets/blob/main/JetsAndHF/SecondaryVertex_Chi2/Check_decaylength.C

Secondary Vertex Resolution

Simulation: 25.10.3 eAu/10x100/g2_1t010000

DO is displaced w.r.t. primary vertex

Chi2 Minimization

Fit method: Residual of SV (Y)
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Analytical Method

Analytical method: Residual of SV (Y)
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Secondary Vertex Resolution

Simulation: 25.10.3 eAu/10x100/g2_1t010000

DO is displaced w.r.t. primary vertex

Chi2 Minimization Analytical Method
Fit method: Residual of SV (2) Analytical method: Residual of SV (Z)
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Secondary Vertex Resolution

Simulation: 25.10.3 eAu/10x100/g2_1t010000

DO is displaced w.r.t. primary vertex

Chi2 Minimization

Fit method: Residual of SV (XY)
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Analytical method: Residual of SV (XY)
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Chi2 Minimization

Secondary Vertex Resolution

Simulation: 25.10.3 ep/10x100/g2_1t010000

Fit method: Residual of SV (X)
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Analytical method: Residual of SV (X)
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Chi2 Minimization

Secondary Vertex Resolution

Simulation: 25.10.3 ep/10x100/g2_1t010000

Fit method: Residual of SV (XY)
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Analytical method: Residual of SV (XY)
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Simulation: 25.10.3 eAu/10x100/g2_1to10000

ML Training (-3 <y <-1)

pr> 0 GeV/c

=

o
=]
.

Counts (arb. units)

101 4

10-2 4

0.0 0.2 0.4 0.6 0.8

BDT output

W [ . o 2= -~
./.
0.8 =
./‘
o
e
s
-
3 ia
o ik 7
4] ra
=3 -
- -~
v ra
2 -
-

@ 5
E 0.4 X
E T4

02 £

s —— Test -> ROC (AUC = 0.8326)
1o " ---- Train -> ROC (AUC = 0.8620)
R 0.0 —-= Luck 1
1 I
T T
0.0 0.2 0.4 0.6 0.8 1.0

T T Tl I T TT] T T T I

— Signal

Efficiencies

0.8

0.6

0.4

0.2

- 8<y<-1,0<p, <20 (GeVE

. — Background i

\I\l\,ll,‘l}l‘l\\l,\l,\

costheta

signif_doxy_pi

signif_doxy_k

costheta_xy

chi2_dca

sigma_vtx

dca_DO

decay_length

\I\l[l[‘l\l‘l\\l\l\

<)
bt
o

False Positive Rate

signif (d,,, )=

0 xy

o
=3
°
o
o
o

BDT Threshold

18/11/25

Analysis Update: Shyam Kumar

03 0.4 0.5
mean(|SHAP value|) (average impact on model output magnitude)




ML Training (-1 <y <1)
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Simulation: 25.10.3 eAu/10x100/g2_1to10000
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ML Training (1 <y < 3)
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Counts (arb. units)

ML Training (1 <y < 3)

Simulation: 25.10.3 eAu/10x100/¢2_1to10000 pr> 0 GeV/c
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Invariant Mass Plots
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