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deltatheta

* Single muons, momenta: 0.1 -100 GeV, 0: 8° — 172°
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* Single muons, momenta: 0.1 -100 GeV, 0: 8° — 172°
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Rec(¢) — Gen(g) vs .0
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Rec(dy) vs .0

* Single muons, momenta: 0.1 -100 GeV, 0: 8° — 172°
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* Single muons, momenta: 0.1 -100 GeV, 0: 8° — 172°

deltaz0

Rec(zy) vs. O
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deltapt

Rec(pr) — Gen(py) v
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* Single muons, momenta: 0.1 -100 GeV, 0: 8° — 172°
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Trk Eff.vs .,

 Single muons, momenta: 0.1 -100 GeV, 6: 8° — 172°
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PID performance

L.Wu, G.Zhao, H.Zhu, C.Zhang, 140ct2024



PID efl. & purity

» Particle gun, Ny : Nt N = 1 0101, weightto 10 : 3 2 1

pi K proton
* PID efficiency/purity, K as example | |
NK K pI 0.01
.Eﬁ:N =
Kproduced K 1 0.04
N
, Purity = it )
Np—>K+NK—>K+Nﬂ'—>K g proton -

purity

1GeV, 0 = 90°

weighted
purity

Hypothesis



PID eff. & purity @9 = 90

» Particle gun, Ny : Nt N = 1 0101, weightto 10 : 3 2 1

roton
6 = 90°
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PID Eff.

PID eff. & purity @0 = 45°

=1:1:1, weightto1l0:3:1

» Particle gun, Ny : N, N,

roton
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mean, Rec(0) — Gen(€) vs .0
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mean, Rec(¢) — Gen(¢) vs. 0
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deltadO
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mean, Rec(zy) vs.0
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K/Pi Separation

« K=, n—, momenta =1GeV, 0 = 90° as examples

» Smear truth ToF time by 50 @ 20 =~ 54 ps for intrinsic and bunch-crossing

p=1GeV,0=90 ToF,o/u ~2 % p=1GeV,0=90" TPC, o/u ~ 3%
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K/PiSeparation

» K/Piseparation, ¢ = 90°, O ~ Observable ( time for ToF, dNdx for TPC ), A/B ~ particle species

* Remove ToF contribution at 0.8 GeV because of a low efficiency
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K/Proton Separation

* K™, proton, momenta =2 GeV, ¢ = 90" as examples

* Smear truth ToF time by 50 @ 20 =~ 54 ps for intrinsic and bunch-crossing

P = 2G€V, 0 = 90° P = 2G€V, 6 = 90 TPC, 0[/,{

ToF, G///t ~ 1 %
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K/Proton Separation

» K/Proton separation, ¢ = 90°, O ~ Observable ( time for ToF, dNdx for TPC ), A/B ~ particle species

* Remove ToF contribution at 0.8 GeV because of a low efficiency
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ToF Efficiency
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* Trk. used by PID algorithm, NOT PID efficiency it-self.
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TPC+TOF Efficiency
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PID evaluation

| measured — expected ;|
PID = , 1=|e,u,n, K,proton]

2 2
\/ Omeasured T Gexpected

Observable is time-of-flight and dNdx for ToF and TPC respectively

The smallest one in the list of hypothsis is defined as predicted PID

PID combination * PID efficiency/purity, K as example

* Two lists for TPC and ToF Eff — N K—K
® NK

produced

* Element-wise addition

* The smallest one ~ predicted PID Ng_k

. Purity=—— ———
Np_k + Nxog + Naog
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EfL.&Purity @ 0 = 90

* Purity depends on yields of different particles

» Here, Nj = N = Ng = 20k using particle gun

e mu pi K p

pi pi

proton proton

purity - purity -
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