PID efficiency study

< TPC PID workflow in SW

_ _ _ ~ ].nima.2022.167835
e Apply optimal cut with maximum efficiency times purity

e Cut optimization method in Reference improves K efficiency
a lot (0.11), improves K purity a little (0.01) at (cos8,p) =
(0.3,12GeV)

e Apply this method to other samples
= Release version: CEPCSW tdr24.10.0

= Samples: single n/K /p samples at p((1 — 10GeV), 12GeV) and
0((45°, 85°),72°), (10000, 20000) events generated by ParticleGun

2024/11/11 X.Ma, C.Zhang 1


https://www.sciencedirect.com/science/article/pii/S0168900222011275

Optimal cut with maximum efficiency times purity
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ldeal weighted yrpc (i = K) distribution cut optimization

« Cut optimization at (cos@,p) = (0.3,12GeV)

e Maximize efficiency times purity for yrpc(i = K) distribution to select K
® Ris (dN/dx)meas, Rk is (AN/dx)&p, 01S 0(an/dx)peqsr T2 K p = (10: 3: 1)

e Maximum point at —1.7 < y;pc(K) < 1.4, corresponding K efficiency is 0.874, K purity is
0.775, K efficiency improves a lot (+0.11), K purity improves a little (+0.01)

e If we choose the minimum y? to select K, K efficiency is 0.765, K purity is 0.765 2
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Optimal cut results using combined dN/dx and t
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Backup
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Comparison in dN/dx and dE/dx
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e K=0.3071, Z/A=18/39.948, z=1, me=0.511*10"6, bg=p/m0(GeV), c=1, beta=bg/sqrt(1+bg*bg)
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2In(bg)-11.9480(x>4.4855), x=In(bg)/In(10) 6


https://iopscience.iop.org/article/10.1088/1674-1137/40/10/100001/pdf
https://journals.aps.org/pr/pdf/10.1103/PhysRev.88.851
https://www.sciencedirect.com/science/article/pii/0092640X84900020?via%3Dihub

Efficiency and purity

y

T Efficienc

0.95

0.9

00.85

TOF T

0.8

§0.75

TPC

0.7

0.65

TPCandTOF Purity

o o e 9 9
O N o © a

I|IIII|IIII|IIII|IIII|IIIIIIIII

o
FS

I||IIIIIIIIIIIIII|l||l|IIII|IIII|III|

=t

T T [ T T T [ T T T [ T T T [T

T
———

——

pe b b b b bevaa boaaa by

i 1 g
2 4 6 8 10
momentum/GeV

e —— e —

[ EEETE SRRl EREEE ST R R

il g
2 4 6 8 10
momentum/GeV

y

TPCandTOF TOT Efficienc

y

o

TPCandLOF Purit

o
©
53

o
o
2]

—

e
©

II|IIII|IIII|II|I|IIII|IIII

o
=)

—

IIIIIIIIIIIIIlIIlI|IIII|IIII|IIII|IIII|IIII|IIII

= W [ R I N R I N

ol b be o b boay

PR
8 10
momentum/GeV

S S T (R N T WL T W e e 5 B
—— —3 ]

At 85
-

=K
\ —p

.

bbb b b b b b b

PR T
8 10
momentum/GeV

12



K TOT Efficiency
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85 degree

K TOT Efficiency

Purity

—h

IllllllIII|IIlllllllllllllllllllIIl|IIII|II||

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1E_. .

single K at 85
——TPC
——TOF

—— TPCandTOF

Lo b b b b v b b b

0.9
0.8
0.7
0.6
0.5
0.4
0.3

2 4 6 8 10
momentum/GeV

III|IIII||III|IIII|IIII|IIII||III|IIII

— T [ T T T [ T T T [ T T T [ T T T [T

K purity at 85
-+ TPC

—— TOF

—+— TPCandTOF

L PR L L%
2 4 6 8 10
momentum/GeV

cy

$0.95
0.9
10.85
0.8
R0.75

0.7
0.65

0.6
0.55

fficie

TO

single tat 85
——TPC
——TOF
—+— TPCandTOF

IR ENRTY STN FRTA SUUR) SATT) RARA) FARTd )

y

Purit

0.95

0.9

0.85

0.8

0.75

IIIIIlIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII

L PR PR PR R | -
2 4 6 8 10
momentum/GeV

T purity at 85
-+ TPC
——TOF

—— TPCandTOF

Lowva b bvvna bovan by

IIIIIIIIIIlIlIIlIlIIlIIII

2 4 6 8 10
momentum/GeV

p TOT Efficiency

Purity

1—' I_
0.9 -
0.8 -
0.7 :— single p at 85 —E

= - TPC .

C ——TOF ]

0.6 —— TPCandTOF —

C ~ ]

o5 . V. ... o0 A
2 4 6 8 10

momentum/GeV

1: LI L B B R B E L R ™
0.9 E
0.8 | 3

E N 3
0.7 3
0.65 e
0_55_ =" purity at 85 =

E —+TPC =
0.4 —TOF =

E —~ TPCandTOF 3
0.2F =

1E [ 4 I A e o L
0.1 2 4 6 8 10

momentum/GeV

14



Combined chi distribution at 12GeV, 72degree
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Combined chi distribution at 2GeV, 45degree
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