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Introduction

Asymmetry calculation:

Inclusive A1 (only scattered muon)

Identi�ed Hadron asymmetry Aπ
1
(additional hadron)

Identi�cation of hadrons

→ RICH e�ciencies (detector property)

Handle misidenti�cations to get true result

→ Purity (physics dependent)
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Purity calculation

Quantities:

Number of identi�ed hadrons: I

Number of true hadrons: N

Number of true hadrons t identi�ed as i : N t→i

(Mis)Identi�cation probability: Pt→i = Nt→i

N

Purity / Contamination: Qt→i = Nt→i

I = N
I P

t→i

Result: E�ciency/Purity Matrix
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RICH comparision I (LH cuts)

2011
Pions

LH(π) > LH(K)
LH(π) > LH(p)
LH(π) > LH(bg)

Kaons

LH(K) > 1.08LH(π)
LH(K) > LH(p)
LH(K) > 1.24LH(bg)

Protonen (p > pthr )

LH(p) > LH(π)
LH(p) > LH(K)
LH(p) > LH(bg)

Protonen (p < pthr )

LH(bg) > LH(π)
LH(bg) > LH(K)

2007
Pions

LH(π) > LH(K)
LH(π) > LH(p)
LH(π) > LH(bg)

Kaons

LH(K) > LH(π)
LH(K) > LH(p)
LH(K) > 1.07LH(bg)

Protonen (p > pthr )

−
−
−

Protonen (p < pthr )

−
−
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RICH comparision II (RICH table)

2011
Range

Entrance angle θ:
0.01− 0.12 (2 Bins)
Momentum p:
10− 50GeV (13 Bins)

RICH pipe

Removed

)cp (GeV/
10 20 30 40 50

)π 
→ + π

E
ff(

0

0.5

1

 < 0.04θ0.01 < 

 < 0.12θ0.04 < 

2007
Range

Entrance angle θ:
0.0− 0.3 (7 Bins)
Momentum p:
10− 60GeV (7 Bins)

RICH pipe

??

)cp (GeV/
10 20 30 40 50

)π 
→ + π

E
ff(

0

0.5

1

 < 0.01θ0 < 
 < 0.02θ0.01 < 
 < 0.03θ0.02 < 
 < 0.04θ0.03 < 
 < 0.06θ0.04 < 
 < 0.09θ0.06 < 
 < 0.3θ0.09 < 
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Hadrons for asymmetry calculation

Coverage in the angle θ and momentum p

Shown for the range of RICH tables

2007
   0.2 < x < 0.3+π

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0

0.05

0.1

0.15

0.2

0.25

0.3

   0.2 < x < 0.3+π    0.2 < x < 0.3+K

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ
0

0.05

0.1

0.15

0.2

0.25

0.3
   0.2 < x < 0.3+K p   0.2 < x < 0.3

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0

0.05

0.1

0.15

0.2

0.25

0.3

p   0.2 < x < 0.3

   0.2 < x < 0.3-π

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0

0.05

0.1

0.15

0.2

0.25

0.3

   0.2 < x < 0.3-π    0.2 < x < 0.3-K

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0

0.05

0.1

0.15

0.2

0.25

0.3

   0.2 < x < 0.3-K    0.2 < x < 0.3p

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0

0.05

0.1

0.15

0.2

0.25

0.3
   0.2 < x < 0.3p

2011
   0.3 < x < 0.5+π

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12

   0.3 < x < 0.5+π    0.3 < x < 0.5+K

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12
   0.3 < x < 0.5+K p   0.3 < x < 0.5

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12

p   0.3 < x < 0.5

   0.3 < x < 0.5-π

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12

   0.3 < x < 0.5-π    0.3 < x < 0.5-K

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12

   0.3 < x < 0.5-K    0.3 < x < 0.5p

p (GeV/c)
10 15 20 25 30 35 40 45 50

   θ

0.02

0.04

0.06

0.08

0.1

0.12
   0.3 < x < 0.5p
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Purity for 2007
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Purity for 2011
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Purity as a function of x

Result as a function of x
→ Average of θ and p

Already done for 2007
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Results for 2007
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Results for 2011
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Unfolding the asymmetry

Unfolding: Atrue
1 =

(
QT

)−1
Aid
1

2011: Also take into account protons

Not correlations for uncertainty taken into account
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Comparison with 2007

Comparable after unfolding

Some di�erences for π
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Further test: RICH pipe in 2007

x
2−10 1−10 1

+π 1,
p

A

0

0.2

0.4

0.6

0.8

1
2007 remove rich pipe

2007

2007 released

x
2−10 1−10 1

K
+

1,
p

A

0

0.2

0.4

0.6

0.8

1
2007 remove rich pipe

2007

2007 released

x
2−10 1−10 1

p 1,
p

A

0

0.2

0.4

0.6

0.8

1

2007 remove rich pipe

2007

x
2−10 1−10 1

-π 1,
p

A

0

0.2

0.4

0.6

0.8

1
2007 remove rich pipe

2007

2007 released

x
2−10 1−10 1

K
-

1,
p

A

0

0.2

0.4

0.6

0.8

1
2007 remove rich pipe

2007

2007 released

x
2−10 1−10 1

p 1,
p

A

0

0.2

0.4

0.6

0.8

1

2007 remove rich pipe

2007

Malte Wilfert (KPH Mainz) Purity 21st October 2015 14 / 15



Further test: More θ bins in 2011
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Further test: More θ bins in 2011
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