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Combination of 2007 and 2011 Ap
1(x) and g p

1 (x) results

〈A〉 =
∑

i Ai/σ
2
i∑

i 1/σ2
i
, 1/σA =

√∑
i 1/σ2

A,i , i = 2007, 2011.

〈g〉 =
∑

i gi/σ
2
i∑

i 1/σ2
i
, 1/σg =

√∑
i 1/σ2

g ,i , i = 2007, 2011.

x
4−10 3−10 2−10

  p 1
A

0.04−

0.02−

0

0.02

0.04

0.06

0.08
COMPASS, 160 GeV
COMPASS, 200 GeV
SMC, 190 GeV
HERMES, 27.5 GeV

x
4−10 3−10 2−10

  p 1
A

0.04−

0.02−

0

0.02

0.04

0.06

0.08
COMPASS, comb weighted avg
COMPASS, comb 1 sample
SMC
HERMES
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Systematic error of Ap
1

One-photon-exchange asymmetry: A1γ
1 = 1

fDPbPt
Araw −

(
ηA2
ρ

+ ARC
1 + Afalse

)

Multiplicative systematic error: ∆Amult
1 = |A1|

√(
dPb
Pb

)2
+
(

dPt
Pt

)2
+
(

df
f

)2
+
(

dD(R)
D(R)

)2

Additive systematic error: ∆Aadd
1 =

√(
η
ρ
A2

)2
+
(
∆ARC

1

)2
+
(
∆Afalse

)2

Total systematic error: ∆Asyst
1 =

√(
∆Amult

1

)2
+
(
∆Aadd

1

)2
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Estimation of false asymmetries Afalse

Pulls: ∆r =
A1,i − Ā1√
σ2
A1,i
− σ2

Ā1

2007: 23 configurations; 2011: 39 configurations

Upper limit of the systematic error:
σsyst

∆r

σstat
=
√

(max{1, σ∆r}+ δσ∆r )2 − 1

2007+2011 sample (limit ∈ [0.41, 0.93])

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2

4
6

8
10
12

14
16

18
0.10716 ±sigma=1.18209

 limit = 0.81374 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2

4
6

8
10
12

14
16

18
0.10845 ±sigma=1.19592

 limit = 0.83749 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.08914 ±sigma=0.98471

 limit = 0.43154 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.10324 ±sigma=1.13962

 limit = 0.73805 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.11353 ±sigma=1.24982

 limit = 0.92668 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.09204 ±sigma=1.01669

 limit = 0.47882 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.09471 ±sigma=1.04612

 limit = 0.54908 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0
2
4
6
8

10
12
14
16
18
20
22 0.10716 ±sigma=1.18209

 limit = 0.81374 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

5

10

15

20

25
0.08107 ±sigma=0.89550

 limit = 0.41074 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

5

10

15

20

25

0.08615 ±sigma=0.95166

 limit = 0.42393 

5− 4− 3− 2− 1− 0 1 2 3 4 50
2
4
6
8

10
12
14
16
18
20
22 0.09328 ±sigma=1.03032

 limit = 0.51232 

5− 4− 3− 2− 1− 0 1 2 3 4 50

5

10

15

20

25 0.08107 ±sigma=0.89551

 limit = 0.41074 

5− 4− 3− 2− 1− 0 1 2 3 4 50
2
4
6
8

10
12
14
16
18
20 0.10026 ±sigma=1.10706

 limit = 0.67648 

5− 4− 3− 2− 1− 0 1 2 3 4 50

5

10

15

20

25 0.09356 ±sigma=1.03344

 limit = 0.51973 

5− 4− 3− 2− 1− 0 1 2 3 4 50
2
4
6
8

10
12
14
16
18
20
22
24 0.10716 ±sigma=1.18208

 limit = 0.81373 
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Estimation of false asymmetries Afalse

Pulls: ∆r =
A1,i − Ā1√
σ2
A1,i
− σ2

Ā1

2007: 23 configurations; 2011: 39 configurations

Upper limit of the systematic error:
σsyst

∆r

σstat
=
√

(max{1, σ∆r}+ δσ∆r )2 − 1

2007 sample (limit ∈ [0.51, 1.17])

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8 0.16773 ±sigma=1.13718

 limit = 0.83832 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8 0.19939 ±sigma=1.34023

 limit = 1.17065 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8 0.15595 ±sigma=1.05793

 limit = 0.68811 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10

0.14892 ±sigma=1.01032

 limit = 0.58636 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8 0.15595 ±sigma=1.05793

 limit = 0.68811 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7 0.18370 ±sigma=1.24237

 limit = 1.01669 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10 0.12197 ±sigma=0.82720

 limit = 0.50873 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10 0.15568 ±sigma=1.05608

 limit = 0.68438 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10 0.12197 ±sigma=0.82720

 limit = 0.50874 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.17894 ±sigma=1.21140

 limit = 0.96594 

5− 4− 3− 2− 1− 0 1 2 3 4 50

2

4

6

8

10 0.17824 ±sigma=1.20673

 limit = 0.95820 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8

9 0.14974 ±sigma=1.01595

 limit = 0.59903 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8

9 0.16773 ±sigma=1.13717

 limit = 0.83831 

5− 4− 3− 2− 1− 0 1 2 3 4 50

2

4

6

8

10
0.14892 ±sigma=1.01032

 limit = 0.58636 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8 0.19526 ±sigma=1.31554

 limit = 1.13248 
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Estimation of false asymmetries Afalse

Pulls: ∆r =
A1,i − Ā1√
σ2
A1,i
− σ2

Ā1

2007: 23 configurations; 2011: 39 configurations

Upper limit of the systematic error:
σsyst

∆r

σstat
=
√

(max{1, σ∆r}+ δσ∆r )2 − 1

2011 sample (limit ∈ [0.54, 0.88])

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8 0.17098 ±sigma=1.15866

 limit = 0.87633 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.13564 ±sigma=0.92026

 limit = 0.53821 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10 0.14698 ±sigma=0.99716

 limit = 0.56174 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.14809 ±sigma=1.00473

 limit = 0.57358 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.15936 ±sigma=1.08088

 limit = 0.73363 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.14327 ±sigma=0.97216

 limit = 0.55414 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.15030 ±sigma=1.01967

 limit = 0.60732 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10
0.13893 ±sigma=0.94258

 limit = 0.54512 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

1

2

3

4

5

6

7

8

9 0.16167 ±sigma=1.09651

 limit = 0.76356 

5− 4− 3− 2− 1− 0 1 2 3 4 5
0

2

4

6

8

10
0.13624 ±sigma=0.92436

 limit = 0.53948 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8 0.15516 ±sigma=1.05255

 limit = 0.67717 

5− 4− 3− 2− 1− 0 1 2 3 4 50

2

4

6

8

10

12

14 0.13654 ±sigma=0.92639

 limit = 0.54011 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8 0.15595 ±sigma=1.05793

 limit = 0.68811 

5− 4− 3− 2− 1− 0 1 2 3 4 50

1

2

3

4

5

6

7

8 0.14975 ±sigma=1.01595

 limit = 0.59904 

5− 4− 3− 2− 1− 0 1 2 3 4 50

2

4

6

8

10 0.16069 ±sigma=1.08960

 limit = 0.75047 
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Systematic error of g p
1

Ap
1 ∼

Araw

f DPbPt
gp

1 =
F p

2

2x(1 + R)
Ap

1 =
F p

2 A
LL

2xD(1 + R)
, Ap

1 =
ALL

D

σ2
syst(g

p
1 )

(gp
1 )2

=
σ2
syst(A

LL)

(ALL)2
+
σ2
syst(F

p
2 )

(F p
2 )2

+
σ2
syst [D · (1 + R)]

[D · (1 + R)]2

σsyst(ALL) =
√
σ2
syst(A

p
1) · D2 + (Ap

1)2 · σ2
syst(D)

but with σ2
syst(A

p
1) obtained removing the term related to the depolarisation factor D:

∆Amult
1 = |A1|

√(
dPb

Pb

)2

+

(
dPt

Pt

)2

+

(
df

f

)2

+
�

����(
dD(R)

D(R)

)2

Low x , low Q2 A
p
1 & g

p
1 (2007&2011) Ana S. Nunes (LIP) June 5, 2017 7 / 8



Summary

Take into account dependency with beam energy of:

I
dPt

Pt

I ∆ARC
1

I
dD(R)

D(R)

I
d [D · (1 + R)]

D · (1 + R)

1/δA =
√∑

i 1/δ2
A,i , i = 2007, 2011

Work ongoing
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BACKUP
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Ap
1 total systematic error

One-photon-exchange asymmetry: A1γ
1 = 1

fDPbPt
Araw −

(
ηA2
ρ

+ ARC
1 + Afalse

)

Multiplicative systematic error: ∆Amult
1 = |A1|

√(
dPb
Pb

)2
+
(

dPt
Pt

)2
+
(

df
f

)2
+
(

dD(R)
D(R)

)2

Additive systematic error: ∆Aadd
1 =

√(
η
ρ
A2

)2
+
(
∆ARC

1

)2
+
(
∆Afalse

)2

Total systematic error: ∆Asyst
1 =

√(
∆Amult

1

)2
+
(
∆Aadd

1

)2

∆Amult
1

Beam polarization dPb/Pb 5%
Target polarization dPt/Pt 2% (2007) / 3.5% (2011)
Dilution factor df /f 5%
Depolarization factor dD(R)/D(R) 1%-39%
Total ∆Amult

1 ' (0.07− 0.40) · A1

∆Aadd
1

Transverse asymmetry η/ρ ·∆A2 3 · 10−6 − 9 · 10−4

Rad. corrections ∆ARC
1 0.1 · ARC

1 = 3 · 10−5 − 3 · 10−4

False asymmetry ∆Afalse < (0.34− 1.5) ·∆Astat
1

⇒ The false asymmetries and the error of the depolarization factor are larger than for DIS.
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Systematics table in the paper draft (latest version)
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