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Estimating P resolution

TPC 3DST e P and E are the initial
momentum and energy of the
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e E;pgt is the energy deposited in
the 3DST

Addtional Effects

e MS in 3DST modifies particle direction
e Energy deposition in 3DST modifies particle energy .



Resolution effects taken into account

Measure
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. taken from

e Error on sagitta measurement :
theoretical formula

MS 1 0
= O.O45B =~ 0.9%

e Multiple scattering in the TPC : U;—TT

in our case

(Xo = 90m for CF,) P+ resolution

e Error on the measurement of the energy deposit inside 3DST

Espst: Ué"’éfi =2%
e Change on Pt due to MS in 3DST + materials between 3DST
and TPC

e 3DST angular resolution P resolution



P+ resolution - Inputs from simulation

TPC resolution on Py is estimated with: | 2T = _PT 1/,\%&.0@

Inputs
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N number of leading pads for track *
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Prototype data are used to estimate o,

Resistive Micromegas prototype testing

e 2018 test beam at CERN ; 2019 at DESY with magnetic field

e Cosmic data taking at Saclay

e Dependence of spatial resolution with

= drift distance and track angle.
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Effect of MS on P
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Effect of MS in 3DST
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e The effect of MS of P+ is evaluated
track by track from the simulation

e Theoretical formula

O = 120MN 7, [ (140038In5%) s



3DST angular resolution (Ki-Young results)
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e The resolution on W is computed from simulated tracks reconstruction in 3DST

e The dependance of the resolution depends mainly on the muon energy.



P+ resolution - DOWNSTREAM

Estimated resolution for a pad size of 10mm
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e Resolution of around 2 % around 1 GeV

e Peak around 4 % at lower momenta because of MS



P resolution - DOWNSTREAM

Estimated resolution for a pad size of 10mm

10.0%
-- total resolution 10.0% — - - - -
TPC MS term i -+ Resolution for 10mm pads
00%
TPC measure term [ES I --+ Resolution for 5mm pads

c -+ 3DST energy term 8.0% ! P distribution 5o
g 3DST MS term 5 1 i 3
% Angle reconstruction term E, 3100% 5
] 2 o I ; | ]
2 i G 3 250% 4
o i /T 1|- ©
9] 9 / + j+’ c
= 8 #*‘H“* 200% O
S B am 5 1 B
S5 2 4.0% t bt =
= = I 1 + 'ﬂ ‘l\‘/ 1.50% 8_
3 ® : B AT &
Sk o £ Y-

Sk 20% ’

050

0.0% +— 0.00%

1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
P [MeV/c] P [MeV/c]

e Resolution of around 2 % around 1 GeV

e Peak around 4 % at lower momenta because of MS



P resolution - TOP & BOTTOM
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Computing factors

op E
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This supposes no input from 3DST concerning the momentum.
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Uncertainty composition

Values measured at the entrance of the TPC are denoted with a tilde ~.
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