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Documentation Ready!

Link:
https://epic-benchmark-lib.readthedocs.io/en/I
atest/

A guide on:
Installing and activating the package
Configuring workflow parameters
Writing individual tasks
Creating a workflow with task dependencies

Executing your workflow on Perlmutter (and other
HPCs)
Examples of workflow configurations and
scripts
Has APl reference

Creating a Workflow

Designing an ePIC Workflow involves the creation of two components:

« The Workflow Configuration

ePIC Workflows o Determine the parameters of many different simulations / reconstructions.

o Design changes to the ePIC detector geometry.
Sisearch - o Partition these simulations / reconstructions and ePIC detector geometry updates into
Vome seperate Benchmarks.
o Choose how jobs get submitted and where they get submitted to (Usually with a job scheduler
Contents: on a HPC cluster).

ealiaton o Choose which output files are kept in your filesystem

© And more...

* The Workflow Script

Configuration
Workflow Script o Design and choose tasks that become part of your workflow
Running your Workflow o Create dependencies between tasks
o (Optional) Individually configure tasks to be handled by different job schedulers and execute
with different computational resources.
o Choose which jobs get run inside a container

© And more...

This tutorial will guide you through the steps to create your own Workflow Configuration, Workflow Script,
and of course, how to execute your newly created Workflow.

Previous
<


https://epic-benchmark-lib.readthedocs.io/en/latest/
https://epic-benchmark-lib.readthedocs.io/en/latest/
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Simulation + Reconstruction Settings ePIC Repository + ContainerConfiguration

e Number of Events: 20,000

o Particle: 7 e ePIC Commits by Study :

o Distribution : Uniform in Eta o  Silicon & Non-Silicon Missing Layers :

e Momenta(GeV):0.5,1,2,5, 10, 15
e EtaRanges:

= Branch: Main

m Title: fix: remove local mutable state in FieldMapB in favor of
locals (#844)

o -2-5 — ig a 1D :4f29e57

o '1-(5)—> '10 o Material Thickness:

© '1 O _’2 5 s Branch : pr/makeshift_fix ETOF_resolution
© U — 2 m Title: Merge branch 'main’into

o 25535

pr/makeshift_fix ETOF _resolution
s ID:65dcb36
Analysis Configuration e EIC Software Container image by study :

e Material Map : ePIC Default

e Dataset boundaries for Fitting : (-26 <20) o  Silicon Missing Layers : eicweb/eic_xI:25.04.1-stable

e Outlier Cut Percentiles - o Non-Silicon Missing Layers : eicweb/jug xI:25.02.0-stable

o Cuts made to ensure half of all bins within +2¢ ©  Material Thickness : eicweb/jug_xI:25.02.0-stable
o Cuts (%) €[0.0,0.5,1.0,...,10.0]


https://github.com/eic/epic/pull/844
https://github.com/eic/epic/commit/4f29e576c85b7342bf0b3b3f0329e4f4583b3f5f
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Silicon Barrels

eta Scan at fixed momentum

Barrels, 0.5 GeV Barrels, 1.0 GeV

dp Resolution

=
Missing_Layers -S
—-- PWG requirement  —— L2 disabled —g
—}— Default —}— L3 disabled o
10t} —— L0 disabled L4 disabled < 10t
— L1 disabled =
100+ 100}
1071t 10-1}
Missing_Layers
—=- PWG requirement —}— L2 disabled
—}— Default —}— L3 disabled
1072 F 102} —}— LO disabled L4 disabled
—}— L1 disabled
-4 -3 -2 -1 0 1 2 3 4 2 3 -3 -1 0 1 > 3



Silicon Barrels

eta Scan at fixed momentum

Barrels, 15 GeV

&
=
S
=
3 dp/p at 15 GeV
g
« 10'F .
s \
100 I
10-1t
Missing_Layers
-=- PWG requirement —— L2 disabled
—— Default —}— L3 disabled
10-2} —t LOdisabled L4 disabled
—— L1 disabled

-4 -3 -2 -1 0

dca Resolution

Barrels, 5 GeV

101 b

100 £

10—1 L

10—2 E

DCA rat5 GeV

Missing_Layers
~=- PWG requirement —— L2 disabled

—}— Default —}— L3 disabled
—}— L0 disabled L4 disabled
—}— L1 disabled




Silicon E-Disks

eta Scan at fixed momentum

dp Resolution

E-Disks, 10 GeV

10

Missing_Layers
—=~ PWG requirement —}— E-Si Disk 3 disabled
—}— Default ~—}— E-Si Disk 4 disabled
—}— E-Si Disk 1 disabled E-Si Disk 5 disabled
—}— E-Si Disk 2 disabled

|O

dca Resolution

0.5

0.4

0.3

0.2

0.1

0.0

E-Disks, 10 GeV

Missing_Layers
—== PWG requirement —}— E-Si Disk 3 disabled
—}— Default —}— E-Si Disk 4 disabled
—}— E-Si Disk 1 disabled E-Si Disk 5 disabled
—}— E-Si Disk 2 disabled




Silicon H-Disks

eta Scan at fixed momentum

H-Disks, 15 GeV

c 14F —
.g Missing_Layers
3 —==- PWG requirement —}— P-Si Disk 3 disabled
3 15| —+ pefautt —}— P-Si Disk 4 disabled
& —— P-Si Disk 1 disabled P-Si Disk 5 disabled
% —}— P-Si Disk 2 disabled
10t
8 =
sk
4t
_________ N
2t \
1 A
e T oo, S g
) . \ \ \ .
-4 —3 -2 -1 0 1

dca Resolution

0.6

0.4

0.2

00!

H-Disks, 15 GeV

Missing_Layers
—== PWG requirement —}— P-Si Disk 3 disabled

 —— Default —}— P-Si Disk 4 disabled
—}— P-Si Disk 1 disabled P-Si Disk 5 disabled
—— P-Si Disk 2 disabled
4 4
n
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Efficiency

Tracking layers closer to vertex have larger impact on efficiency

Efficiency

Barrels, 1 GeV

o
N

-
[
T

1.0f

09r

0.8r

051

0.4

—— Default —— Lldisabled —— L3 disabled
—— Lo disabled —f— L2 disabled |~ L4 disabled

)

Efficiency

b
N

=
o

0.8

0.6

0.4

0.2

0.0

E-Disks, 1 GeV

—— Default —— E-SiDisk 2 disabled ~ —+— E-Si Disk 4 disabled
—— E-SiDisk 1 disabled ~—}— E-Si Disk 3 disabled I~ E-Si Disk 5 disabled
i S R e
R
|
L |
‘ {
|
I
L }'W
4 -3 -2 -1 0 1 2 3
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dp Resolution

MPGD Barrels + TOF (Barrels and H-endcap)

eta Scan at fixed momentum

Barrels, 0.5 GeV

Missing_Layers_non_silicon
—== PWG requirement —— Outer_MPGD_Barrel disabled
—}— Default —}— TOF disabled
10t | —— Inner_MPGD_Barrel disabled
i
100+ e = e e !
10-1L
102}
-4 —~3 -2 =1 0 1 2 3

dp Resolution

Barrels, 10 GeV

—}— Default

10! } —+ Inner_MPGD_Barrel disabled

10—2 b

—== PWG requirement

Missing_Layers_non_silicon
—— Outer_MPGD_Barrel disabled
TOF disabled
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Efficiency

MPGD Barrels + TOF (Barrels and H-endcap)

Efficiency no noticeable difference everywhere
Barrels, 1 GeV Barrels, 5 GeV
1.05 1.05 :
—— Default —— Outer_MPGD_Barrel disabled ) —— Default —— oOuter_MPGD_Barrel disabled
—+— Inner_MPGD_Barrel disabled ~ —— TOF disabled .g —— Inner_MPGD_Barrel disabled ~ —}— TOF disabled
R
&
1.00f 1.001
0.95r 0.95
0.90 0.90
0.85} 0.85T
L . A L . . . 0.80 . : : - . : =
0 5 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3



H-MPGD & E-MPGD Disks

eta Scan at fixed momentum

MPGD Disks, 15 GeV

=
N

Missing_Layers_non_silicon
——- PWG requirement —}— MPGD Disks disabled
| = Default

dp Resolution
=
N

=
o

dca Resolution

MPGD Disks, 15 GeV

0.200

0.175

0.150

0.125

0.100

0.075

0.050

0.025

Missing_Layers_non_silicon
—== PWG requirement

—— Default

—}— MPGD Disks disabled

0.000';
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H-MPGD & E-MPGD Disks

Efficiency

Efficiency

Efficiency

1105 E-Disks, 1 GeV
’ — Default —+ MPGD Disks disabled
1.00
0.95
0.90
0.85
o -3 -2 -1 0 1 2 3
E-Disks, 5 GeV
1.05
—— Default  —+ MPGD Disks disabled
1.00
0.95
0.90
0.85
RiE0. -3 -2 -1 0 1 2 3

Efficiency

Efficiency

[
o
a

1.00

0.95

0.90

0.85

0.80°

=
o
a

1.00

0.95

0.90

0.85

0.80!

E-Disks, 2 GeV
—— Default —+— MPGD Disks disabled
-3 -2 -1 0 1 2 3
E-Disks, 15 GeV
—— Default  —+— MPGD Disks disabled
-3 -2 -1 0 1 2 3
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Silicon Barrels

eta Scan at fixed momentum - dp

Barrels, 0.5 GeV Barrels, 15 GeV

dp Resolution

IS
Material_Thickness 'S
~== PWG requirement —— L2 doubled %
—}— Default —}— L3 doubled g
10t | —— L0 doubled L4 doubled < 10} . =
o
—— L1 doubled 5 e N
\ A
T T \:\\\ /J__ _______
i . Y . J’f et
100} . ! 100} NS Nt & Yy
1
\::_________E_/ .
%”F
1071 1071
Material_Thickness
—~-=- PWG requirement —}— L2 doubled
—}— Default —}— L3 doubled
1072} 102} —— LO doubled L4 doubled
—— L1 doubled
-4 =3 -2 -1 0 1 2 3 4 —4 -3 =7 -1 0 1 2 3



dca Resolution

Silicon Barrels

eta Scan at fixed momentum - DCA

Barrels, 0.5 GeV Barrels, 15 GeV

c
Material_Thickness 2 Material_Thickness
—-- PWG requirement —}— L2 doubled % —=- PWG requirement  —— L2 doubled
—— Default —}— L3 doubled a —— Default —— L3 doubled
10t —— LO doubled L4 doubled o 10} —— L0 doubled L4 doubled
—— L1 doubled 8 —— L1 doubled
°
100 100F
1071} 10-1k
-2 |
10 102}
-4 -3 -2 -1 0 1 2 3 4 2




Silicon E-Disks

eta Scan at fixed momentum

E-Disks, 1.0 GeV

c 12F .
.g Material_Thickness
2 —=- PWG requirement —}— E-Si Disk 3 doubled
2 —— Default —}— E-Si Disk 4 doubled
g 10+ —— E-Si Disk 1 doubled E-Si Disk 5 doubled
% —}— E-Si Disk 2 doubled

i J

6k

4 b

2 -

/I,—\/:\v;
o -I_ - 1 I I
-4 0 1 2 3

dp Resolution

E-Disks, 15 GeV

14 Material_Thickness
—-=- PWG requirement —}— E-Si Disk 3 doubled
—— Default —}— E-Si Disk 4 doubled
12| —— E-Si Disk 1 doubled E-Si Disk 5 doubled
—}— E-Si Disk 2 doubled
101
8 I
6 F
4t
2 F
0 \ , \ . . . ,
-4 =3 -2 =1 0 1 2 3 4
n
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Silicon E-Disks

eta Scan at fixed momentum - DCA

1.6

1.4

dca Resolution

1.2

1.0

0.8

0.6

0.4

0.2

0.0

E-Disks, 1.0 GeV

|

Material_Thickness
——=- PWG requirement —— E-Si Disk 3 doubled
—}— Default —}— E-Si Disk 4 doubled
—}— E-Si Disk 1 doubled E-Si Disk 5 doubled
—}— E-Si Disk 2 doubled

~4

dca Resolution

E-Disks, 15 GeV

0.200r

0.175r

0.150

0.125r

0.100r

0.075r

0.050

0.025r

Material_Thickness
—=- PWG requirement —}— E-Si Disk 3 doubled

—}— Default —}— E-Si Disk 4 doubled
W —}— E-Si Disk 1 doubled E-Si Disk 5 doubled
—— E-Si Disk 2 doubled

0.000
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Silicon H-Disks

eta Scan at fixed momentum - dp

H-Disks, 2.0 GeV

=

.S | Material_Thickness

=] 10k —=- PWG requirement —}— H-Si Disk 3 doubled

2 —+— Default —+— H-Si Disk 4 doubled

& —— H-Si Disk 1 doubled H-Si Disk 5 doubled

g —— H-Si Disk 2 doubled
of |
6 k
4t
2 Y emmm—————————— e M ——————
0
-4

dp Resolution

14

H-Disks, 15 GeV

Material_Thickness
| === PWG requirement —}— H-Si Disk 3 doubled
—}— Default —}— H-Si Disk 4 doubled
—}— H-Si Disk 1 doubled H-Si Disk 5 doubled
| = H-Si Disk 2 doubled
e SR e
0 . L . . .
—4 -3 -2 -1 0 1 4
n
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Silicon H-Disks

eta Scan at fixed momentum - DCA

e
o

o
0

dca Resolution

0.6

0.4

0.2

0.0!

H-Disks, 2.0 GeV

Material_Thickness
——- PWG requirement —}— H-Si Disk 3 doubled
—}— Default —}— H-Si Disk 4 doubled
—}— H-Si Disk 1 doubled H-Si Disk 5 doubled
—}— H-Si Disk 2 doubled

dca Resolution

H-Disks, 15 GeV

0.200r

0.150

0.125¢

0.1001

0.075r

0.050F

0.025r

—

Material_Thickness
—==- PWG requirement —}— H-Si Disk 3 doubled
—— Default —}— H-Si Disk 4 doubled
—}— H-Si Disk 1 doubled H-Si Disk 5 doubled
—}— H-Si Disk 2 doubled

0.000'
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Efficiency

Efficiency

No noticeable impact anywhere with doubled thickness

E-Disks, 1 GeV - Barrels, 1 GeV
1.2 i
—+— Default —— E-SiDisk 2 doubled ~ —+— E-Si Disk 4 doubled | & —+ Defauilt —+ Lldoubled —— L3 doubled
—} E-Si Disk 1 doubled ~—— E-Si Disk 3 doubled E-Si Disk 5 doubled | & - —+ Lodoubled —i— L2 doubled L4 doubled
11f S 11}
o
- TS 10 B R T— £
[?qo/" VA / ‘v\‘_\‘&\
oof | W 0.9 / \
0.8} | 0.8} |
| |
0.7t i‘ 0.7} |
| |
0.6 | 0.6 |'
| 1)
05F { 05t |
047 -3 -2 -1 0 1 2 3 qa 045 -3 ) -1 0 1 > 3
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ePIC Detector Default Configuration

Fitting failure at low eta + high momentum

-3.30 < eta < -3.20 in eicrecon_eta_-3.5_to_-2.5_15GeV

e Cannot fit momentum
resolution for eta scan:
o Momentum = 15GeV
o Etabinsize=0.1
o Etabins <-3.2:

s -35—-5-34
s -3.4—-3.3
s -3.3—>-3.2

e Plots on right show example for
-3.3—-3.2 eta.

—— sigma=3.43227, err=0.505322 —— sigma=0.000178972, err=9.09921e-06
60 30t
40+ 20F
20 10+
L L L i L L i L L L
0—20 -10 0 10 20 30 40 0 —0.0002 -0.0001 0.0000 0.0001 0.0002
op/p [%] dé [rad]
—— sigma=0.00591306, err=0.000364831 —— sigma=0.184145, err=0.0124468
30r 30t
20 /_\ 20+
- Lol /\
O 1 1 1 1 1 1 1 1 0 1 1 1 1 1
—0.008 —0.006 —0.004 —0.002 0.000 0.002 0.004 0.006 -0.2 -0.1 0.0 0.1 0.2

d¢ [rad]

DCA; [mm]
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