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Boundary angle between Z-axis and Beam-axis is 36°

N hits in Barrel for range of theta (angle between Z-axis and beam)
[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]
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Parameterization reduces the efficiency of track reconstruction

Reconstruction efficiency for parametrization with and w\o a magnetic field.

Comparison with the default version.

Presented for two versions of SPDROOT (dev[fill] and geom[empty])

with two boundary values of 0 (angle between Z-axis and Beam-axis)
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The difference between parameterization with and w\o
magnetic field is within 2%

Reconstruction efficiency for parametrization with and w\o a magnetic field.
Comparison with the default version.
Presented for two versions of SPDROOT (dev[fill] and geom[empty])
with two boundary values of 0 (angle between Z-axis and Beam-axis)
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Momentum resolution (full) is better with parameterization.
The difference is more than 10%

The difference between parameterization with and without a
magnetic field is less than 1 %

o,/p for 8=90° (angle between Z-axis and beam)
[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

e e = MPV = 0.01145, sigma = 0.00024

— . MPV = 0.01145, sigma = 0.00024

Parameterisation based on Garfield simulation for mu(13) 1 Gev

Default, 8 = 90°, fit = [landaul],
— - — MPV =0.01283, sigma = 0.00028
version development (3b1a4c2a) [2024]

with magnet, 8 = 90°, fit = [landaul],

version development (3b1a4c2a) [2024]
w/o magnet, 8 = 90°, fit = [landaul],

------------- MPV = 0.01157, sigma = 0.00026
version development (3b1a4c2a) [2024]
with magnet, 8 = 90°, fit = [landau],

version geometry-update-spring-2023 (d28f8f08) [2023]
w/o magnet, 8 = 90°, fit = [landaul],
------------- MPV = 0.01155, sigma = 0.00028
version geomeiry-update-spring-2023 (d28f8108) [2023]
Default, 8 = 90°, fit = [landaul],
—  — MPV =0.01282, sigma = 0.00028
version geometry-update-spring-2023 (d29f8f08) [2023]
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Momentum resolution (Z) is better with parameterization.
The difference is more than 50%

The difference between parameterization with and without a
magnetic field is less than 7 %

6, /p, for 8=90° (angle between Z-axis and beam)
[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

— Parameterisation based on Garfield simulaticn for mu(13) 1 Gev

12000

Default, 8 = 90°, fit = [gaus],

—  — - — MPV=0.00356, sigma = 0.00006
version development (3b1a4c2a) [2024]
with magnet, 8 = 90°, fit = [gaus],

1 OOOO ————— MPV = 0.00158, sigma = 0.00020

— version development (3b1adc2a) [2024]

w/o magnet, 6 = 90°, fit = [gaus],
— i | evessessseseseens MPV = 0.00168, sigma = 0.00023
8000 version development (3b1a4c2a) [2024]
e with magnet, 8 = 90°, fit = [gaus],
————— MPV = 0.00158, sigma = 0.00020
version geometry-update-spring-2023 (d29f8108) [2023]

w/o magnet, 8 = 90°, fit = [gaus],
6000 ................. MPV = 000168’ Sigma =0.00023
e version geometry-update-spring-2023 (d29f8108) [2023]
— } Default, 8 = 90°, fit = [gaus],

— —  — - — MPV =0.00356, sigma = 0.00006
4000 : version geometry-update-spring-2023 (d298108) [2023]
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x?/ndf for 8=90° (angle between Z-axis and beam)

x2/ndf there is no difference

[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

Parameterisation based on Garfield simulation for mu(13) 1 Gev

Default, 8 = 90°, fit = [gaus].

MPV = 0.98078, sigma = 0.18953

version development (3b1a4c2a) [2024]

with magnet, 8 = 90°, fit = [gaus],

MPV = 0.97654, sigma = 0.06337

version development (3b1a4c2a) [2024]

w/o magnet, 8 = 90°, fit = [gaus].

MPV = 0.97806, sigma = 0.06087

version development (3b1a4c2a) [2024]

with magnet, 8 = 90°, fit = [gaus].

MPV = 0.97577, sigma = 0.06351

version geomeftry-update-spring-2023 (d28f8f08) [2023]
w/0 magnet, 8 = 90°, fit = [gaus],

MPV = 0.97977, sigma = 0.06136

version geometry-update-spring-2023 (d29f8f08) [2023]
Default, 8 = 90°, fit = [gaus],

MPV = 0.98489, sigma = 0.19350

version geometry-update-spring-2023 (d28f8f08) [2023]
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The residual distribution is wider for the default version

Residual for 8=90° (angle between Z-axis and beam)

[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

40
— Parameterisation based on Garfield simulation for mu(13) 1 Gev
L r
35 i Default, 6 = 90°, fit = [gaus],
— | | MPV = -0.00008, sigma = 0.01483
— | | version development (3b1a4c2a) [2024]
L i | with magnet, 8 = 90°, fit - [gaus],
30— MPV = -0.00025, sigma = 0.01101
L version development (3b1a4c2a) [2024]
— w/o magnet, 8 = 90°, fit = [gaus],
— MPV = -0.00036, sigma = 0.01369
25 . version development (3b1a4c2a) [2024]
— with magnet, 8 = 90°, fit = [gaus],
— MPV = -0.00026, sigma = 0.01101
2 o I version geometry-update-spring-2023 (d23f8108) [2023)
— w/o magnet, 8 = 90°, fit = [gaus],
[ MPV = -0.00036, sigma = 0.01364
I version geometry-update-spring-2023 (d2318108) [2023]
1 5 Detfault, 8 = 90°, fit = [gaus],
: MPV = -0.00009, sigma = 0.01484
— version geometry-update-spring-2023 (d29f8108) [2023]
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Resolution distribution when comparing parameterization with

and without a magnetic field. Parameterization without
magnetic field gives a wider distribution
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Resolution for 8=90° (angle between Z-axis and beam)
[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

Parameterisation based on Garfield simulation for mu(13) 1 Gev

with magnet, 8 = 90°, fit = [],
MPV = 0.00000, sigma = 0.00000
version development (3b1a4c2a) [2024]

w/o magnet, 8 = 90°, fit =],
MPV = 0.00000, sigma = 0.00000
version development (3b1a4c2a) [2024]

with magnet, 8 = 90°, fit = [],
MPV = 0.00000, sigma = 0.00000
version geomeiry-update-spring-2023 (d298f08) [2023]

w/o magnet, 8 = 90°, fit =[],
MPYV = 0.00000, sigma = 0.00000
version geomeiry-update-spring-2023 (d28f8f08) [2023]
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Resolution for 8=90° (angle between Z-axis and beam)
[P =1.0 GeV, pdg = 13, stereo-angle between straw sublayers = 3.0° (default)]

Parameterisation based on Garfield simulation for mu(13) 1 Gev

‘ Default, 8 = 90°, fit =[],

‘ — - —  — MPV =0.00000, sigma = 0.00000
version development (3b1a4c2a) [2024]

| with magnet, 8 = 90°, fit = [],

| = = — . MPV = 0.00000, sigma = 0.00000

version development (3b1adc2a) [2024]

w/o magnet, 8 = 90°, fit =[],
----------------- MPV = 0.00000, sigma = 0.00000

version development (3b1a4c2a) [2024]

— ——— MPV =0.00000, sigma = 0.00000
version geometry-update-spring-2023 (d29f8f08) [2023]
w/o magnet, 6 = 90°, fit =[],

----------------- MPV = 0.00000, sigma = 0.00000
version geometry-update-spring-2023 (d29f8f08) [2023]
Default, 8 = 90°, fit =[],

\
\
‘ with magnet, 8 = 90°, fit =[],
\

version geometry-update-spring-2023 (d29f&f08) [2023]

\
\
\ —  —  —  MPV =0.00000, sigma = 0.00000
\




