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Outline

Effect of condition, iffmc_part.getGeneratorStatus==0) continue;
Truth vertices of files from 3 sources.

Actual reason for lesser resolution in previous plots.

New Plots for S3 files available at:

S3/eictest/EPIC/FULL/23.08.0/epic_craterlake/DIS/NC/18x275/minQ2=10/pythia8NC
DIS_18x275_minQ2=10_beamkEffects_xAngle=-0.025_hiDiv_1.*.edm4hep.root

New Plots for locally generated 2k events at (O, O, O).
New Plots for Brian’s Files available at:

/gpfs/mnt/gpfs02/eic/bpage/home/EPIC/fromQOlga/d0Sample/recoOut/noBurn



Effect of the condition

e The reason for lesser standard deviation of resolutions from S3 files was NOT the
condition, iffimc_part.getGeneratorStatus==0) continue;

e However, this condition DOES help in improving the choice of the MC vertex (and hence,
the resolution) for some events like in event no. 652 here:

Without Condition

=== EVENT 651
Number of entries in collection
ReconstructedChargedParticles:
CentralTrackVertices:
MCParticles:

MC Particles
MC Vertex: (0.11225374359066675, -0.002526150964527773, -20.73488081855157) mm

Central Track Vertices

RC Vertex: (0.09058511257171631, 0.01472211629152298, -20.677474975585938) mm
x_Resolution: 0.021668632

=== EVENT 652 =
Number of entries in collection
ReconstructedChargedParticles:
CentralTrackVertices:
MCParticles:

MC Particles
MC Vertex: (-589.0755989161189, 278.1920742443058, 9962782088646) mm

--Central Track Vertices ----
RC Vertex: (999, 999, 999) mm
x_Resolution: -1588.0756

With Condition

Nunber of entries in collections
ReconstructedChargedParticles: 8
CentralTrackVertices: 1
MCParticles: 47

MC Particles
MC Vertex: (0.11225374359066675, -0.002526150964527773, -20.73488081855157) mm

Central Track Vertices

RC Vertex: (0.09058511257171631, 0.01472211629152298, -20.677474975585938) mm
X_Resolution: 0.021668632

=== EVENT 652
Nunber of entries in collections
ReconstructedChargedParticles: 16
CentralTrackVertices: 1
MCParticles: 75

MC Particles
MC Vertex: (-0.14958901128330454, -0.003765677911389083, -39.419242848628926) mm

--Central Track Vertices ----

RC Vertex: (-0.08008250594139099, -0.023692572489380836, -39.35213851928711) mn
X_Resolution: -0.0695065



Effect of the condition on resolution

e Due to better MC vertex choice, we get very small improvement in standard deviation of
resolution.
e X component:

Without Condition With Condition
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Effect of the condition on

e Y component:

Without Condition

y resolution : projection y
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Effect of the condition on resolution

e / component:

Without Condition

Z resolution : projecuon y

With Condition

z resolution : projection
P d hvzres py hvzres _py
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Truth Vertices: x component

e MC vertices of different files calculated WITH the condition
if(mc_part.getGeneratorStatus==0) continue; are shown:
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Truth Vertices: y component
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Truth Vertices: z component

Brian’s Files
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Reason for lesser resolution earlier

e The reason | was getting the improved resolution was because | made a mistake to limit the
range of all my histograms from -1to 1 with a motive to obtain gaussian fitting.

e But this range is not suitable for ALL the vertex resolutions as some of them have large
standard deviations as shown here for z resolution of an S3 file.

z resolution : projection y
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e So, | obtained the fitted plots with longer range (in subsequent slides) o



New Fitted Plots: S3 File No. 0000

x resolution : projection y

—— hvxres py
B Entries 653
r Mean -0.01183
5 Std Dev 0.508
10°E x2/ ndf 66.19/24
F Constant 200.3+13.7
F Mean 0.0037 + 0.0041
- Sigma  0.08023 + 0.00372
10— ==
= —
:.,,\.“..|H..,m..|”.n ‘JH.M...JH.l..,\H.:
-1 - 6 -4 -2 0 2 4 6 8 10
x resolution 102
10
1

102
10
z resolution : projection y
N hvzres_py 1
- Entries 653
Mean —0.00794 —
— Std Dev 1.153
E %2/ ndf 130.1/49
= Constant 167.7 £ 125
B Mean  0.0002383 + 0.0043571
Sigma 0.07966 + 0.00404
00 R A 11 A A
10 -8 -6 -4 -2 0 2 4 6 8 10

z resolution

y resolution : projection y

SR B B UL UL UL vyves, py
Entries 653
B Mean 0.01936
Std Dev 0.4971
= X2/ ndf 64.72/26
F Constant 217.5+14.2
L Mean  0.00105 + 0.00371
B Sigma _ 0.07433 + 0.00321
e LA L L S
0 - - -4 2 0 2 4 6 8 10
y resolution

"



102

New Fitted Plots: S3 File No. 0001

x resolution : projection y
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Locally Generated 2k DIS events

e Simulated 2000 events in PYTHIA with following specifications:
o Electron Beam Energy =18 GeV
o Proton Beam Energy = 275 GeV
o Min Q square =10 GeV*2
o  With Neutral Current



New Fitted Plots: 2k DIS events

10?

-

x resolution : projection y

T

PRI I B

-
o

hvxres_py

Entries 2000
Mean 0.008617
Std Dev 0.1778
x2 / ndf 87.03/23
Constant 1054 +33.2
Mean 0.001651+ 0.001512
Sigma 0.06137 +0.00117
P P I

4 6 10

8
X resolution

10°

10?

-
o

1
@

é T T T T T
=
I

1
Loz

10°
10?
10
z resolution : projection y
= — hvzres_py
= Entries 2000 4
F Mean -0.02074
L Std Dev 0.7966 5
%2/ ndf 380/72
Constant 662.9+24.8
Mean -0.00268 + 0.00219
Sigma 0.07956 + 0.00202

1
S
I
n
»
[e2]

8 10
z resolution

projection y

e hvyres_py

= Entries 2000
E Mean -0.005308
£ Std Dev 0.145
r %2/ ndf 102.7/18
[ Constant 1062 + 34.0
L Mean  -0.001154 +0.001518
E Sigma 0.06026 +0.00118
N IR U BT .M‘ I‘\||||\\\x||||\\:

10 0 4 6 10

8 .
y resolution

14




New Fitted Plots: Brian’s Files
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Conclusions

File No.
S3 0000
Files
File No.
0001

Locally generated
DIS events

Brian’s Files

Standard Deviations of Vertex Resolution

Without Gaussian Fitting

Ox Oy
0.508 0.4971

0.5154

0.8891

0.1778 0.145

0.23 0.2339

Oz

1.153

1.353

0.7966

0.5536

With Gaussian Fitting

Ox

0.08023

0.09678

0.06137

0.06456

Oy

0.07433

0.0704

0.06026

0.6523

Oz

0.07966

0.08038

0.07956

0.0654

16



Next Goals and comments

e To run simulations of 2k x10 and x100 events and run analysis.
e To simulate events with minimum Q squared =1.
e To generate events at vertex a bit away from (O, O, O).

Please provide your comments and suggestions about any changes that |
should have made in the analysis.

Thank Youl!
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