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Figure 1: Total cross section of the reaction π−p → ηn. Data: the filled squares indicate experiments accepted by the
GWU/SAID group [1]; open circles fromRef. [2].



π−p → ηn Differential cross section dσ/dΩ red line: fit A. blue line: fit B
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Figure 2: Differential cross section [1/3] of the reaction π−p → ηn. Data: filled squares from Ref. [2]; filled circles from
Ref. [3]; empty circles from Ref. [4]; empty triangles up from Ref. [5]; stars from Ref. [6]; filled triangles up from Ref. [7];
empty squares from Ref. [8]; filled diamonds from Ref. [9].



π−p → ηn Differential cross section dσ/dΩ red line: fit A. blue line: fit B
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Figure 3: Differential cross section [2/3] of the reaction π−p → ηn. Data: c.f. Fig. 2 and empty diamonds from Ref. [10].



π−p → ηn dσ/dΩ and Polarization P red line: fit A. blue line: fit B
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Figure 4: Differential cross section [3/3] of the reaction π−p → ηn. Data: c.f. Fig. 3.
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Figure 5: Polarization [1/2] of the reaction π−p → ηn. Data: Ref. [11].



π−p → ηn Polarization P red line: fit A. blue line: fit B
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Figure 6: Polarization [2/2] of the reaction π−p → ηn. Data: Ref. [11].



π−p → K0Λ Total cross section σ red line: fit A. blue line: fit B
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Figure 7: Total cross section of the reaction π−p → K0Λ. Data: filled circles from Ref. [12]; filled squares from Ref. [13];
empty diamonds from Ref. [14]; empty triangles up from Ref. [15]; filled triangles up from Ref. [16]; filled triangles down
from Ref. [21]; empty triangles down from Ref. [22]; filled triangles right from Ref. [17]; empty triangles left from Ref. [23];
empty triangles right from Ref. [24]; empty squares from Ref. [18]; filled diamonds from Ref. [19]; stars from Ref. [25]; for
empty circles and crosses see Ref. [26].



π−p → K0Λ Differential cross section dσ/dΩ red line: fit A. blue line: fit B
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Figure 8: Differential cross section [1/3] of the reaction π−p → K0Λ. Data: filled circles from Ref. [16]; empty squares
from Ref. [17]; partially filled circles from Ref. [12]; stars from Ref. [18]; triangles from Ref. [14]; empty diamonds from
Ref. [13]; partially filled squares from Ref. [15]; filled diamonds from Ref. [19].



π−p → K0Λ Differential cross section dσ/dΩ red line: fit A. blue line: fit B
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Figure 9: Differential cross section [2/3] of the reaction π−p → K0Λ. Data: c.f. Fig. 8.



π−p → K0Λ Differential cross section dσ/dΩ red line: fit A. blue line: fit B
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Figure 10: Differential cross section [3/3] of the reaction π−p → K0Λ. Data: c.f. Fig. 8.



π−p → K0Λ Polarization P red line: fit A. blue line: fit B

-1

-0.5

0

0.5

1

-0.5

0

0.5

1

1.5

P
z = 1633 MeV 1661 MeV 1683 MeV 1694 MeV

1724 MeV 1741 MeV 1758 MeV 1792 MeV

-1

-0.5

0

0.5

1

1.5

2

-1 -0.5 0 0.5 1

-1

-0.5

0

0.5

1

1.5

-1 -0.5 0 0.5 1-1 -0.5 0 0.5 1-1 -0.5 0 0.5 1

P
z = 1797 MeV

 1819 MeV 1825 MeV 1845.5 MeV

1851 MeV 1879 MeV 1909 MeV 1939 MeV

cosΘ

Figure 11: Polarization [1/2] of the reaction π−p → K0Λ. Data: filled circles from Ref. [12]; empty triangles up from
Ref. [14]; filled squares from Ref. [20]; empty diamonds from Ref. [13].



π−p → K0Λ Polarization P red line: fit A. blue line: fit B
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Figure 12: Polarization [2/2] of the reaction π−p → K0Λ. Data: c.f Fig. 11.



π−p → K0Λ Spinrotation Parameter β red line: fit A. blue line: fit B
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Figure 13: Spin-rotation parameter β of the reaction π−p → K0Λ. Data: Ref. [20].



π−p → K0Σ0 Total cross section σ red line: fit A. blue line: fit B
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Figure 14: Total cross section of the reaction π−p → K0Σ0. Data: empty triangles up: Ref. [14]; empty triangles right:
Ref. [15]; filled squares: Ref. [24]; empty triangles left: Ref. [19]; filled triangles up: Ref. [29] filled circles: Ref. [27]; empty
circles: Ref. [30]; filled triangles left: Ref. [28]. For empty triangles down, filled triangles right, and empty squares see
[26].



π−p → K0Σ0 Differential cross section red line: fit A. blue line: fit B
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Figure 15: Differential cross section [1/2] of the reaction π−p → K0Σ0. Data: circles from Ref. [27]; up triangles from
Ref. [14]; squares from Ref. [15]; diamonds from Ref. [28]; stars from Ref. [18].



π−p → K0Σ0 Differential cross section red line: fit A. blue line: fit B
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Figure 16: Differential cross section [2/2] of the reaction π−p → K0Σ0. Data: c.f. Fig. 15.



π−p → K0Σ0 Polarization P red line: fit A. blue line: fit B
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Figure 17: Polarization of the reaction π−p → K0Σ0. Data: circles from Ref. [27]; diamonds from Ref. [28].



π−p → K+Σ− Total cross section σ red line: fit A. blue line: fit B
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Figure 18: Total cross section of the reaction π−p → K+Σ−. Data: empty triangles down: Ref. [15]; filled circles: Ref. [24];
filled triangles down: Ref. [19]; filled triangles left: Ref. [30]; empty triangles up: Ref. [34]; filled squares: Ref. [32]; filled
diamonds: Ref. [33]. For filled triangles up and filled triangles right see Ref. [26].



π−p → K+Σ− Differential cross section red line: fit A. blue line: fit B
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Figure 19: Differential cross section of the reaction π−p → K+Σ−. Data: circles from Ref. [32]; up triangles from Ref. [33];
squares from Ref. [15]; diamonds from Ref. [19].



π+p → K+Σ+ Total cross section σ red line: fit A. blue line: fit B
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Figure 20: Total cross section of the reaction π+p → K+Σ+. Data: filled triangles right: Ref. [35]; filled squares: Ref. [40];
filled diamonds: Ref. [41]; empty triangles up: Ref. [47]; filled triangles down: Ref. [43]; empty triangles down: Ref. [48];
empty triangles left: Ref. [49]; empty circles: Ref. [50]; empty squares: Ref. [51]; crosses: Ref. [52]. For filled circles, filled
triangles left and empty triangles right see Ref. [26].



π+p → K+Σ+ Differential cross section red line: fit A. blue line: fit B
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Figure 21: Differential cross section [1/2] of the reaction π+p → K+Σ+. Data: Ref. [35], except: z = 1729, 1757, 1789 MeV
from Ref. [40]; z = 1732, 1783, 1813 MeV from Ref. [41]; z = 1764 MeV from Ref. [43]; z = 1790 MeV from Ref. [42].



π+p → K+Σ+ Differential cross section red line: fit A. blue line: fit B
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Figure 22: Differential cross section [2/2] of the reaction π+p → K+Σ+. Data from Ref. [35].



π+p → K+Σ+ Polarization P red line: fit A. blue line: fit B
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Figure 23: Polarization [1/2] of the reaction π+p → K+Σ+. Data: Ref. [35], except: z = 1729, 1757, 1789 MeV from
Ref. [40]; z = 1783, 1813 MeV from Ref. [41]; z = 1764 MeV from Ref. [43]; z = 1790 MeV from Ref. [42]; z = 1732 MeV
from Ref. [44].



π+p → K+Σ+ Polarization P red line: fit A. blue line: fit B
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Figure 24: Polarization [2/2] of the reaction π+p → K+Σ+. Data: Ref. [35].



π+p → K+Σ+ Spinrotation Parameter β red line: fit A. blue line: fit B
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Figure 25: Spin-rotation parameter β of the reaction π+p → K+Σ+. Data: Ref. [37].



π+n → ωp (π−p → ωn) Total cross section σ red line: fit A. blue line: fit B
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Figure 26: The total cross section for πN → ωN reaction. The data are from Kraemer et al. [53], Danburg et al. [54],
Keyne et al. [55] and Karami et al. [56].



π−p → ωn Differential cross section red line: fit A. blue line: fit B

1720 1725 1730 1735 1740 1745 1750 1755 1760 1765 1770

0

20

40

60

80

100

120

140

z [MeV]

dσ
/d

Ω
 [µ

b/
sr

]

Keyne et. al.
Fit A
Fit B

(a) Backward differential cross section.
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Figure 27: The backward and forward differential cross sections of π−p → ωn. The data are from Binnie et al. [57] and
Keyne et al. [55].
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Figure 28: Differential cross section of π−p → ωn at different energies. The data are from Ref. [56].
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