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NODE=B062

N(1520) 3/2− I (JP ) = 1
2 (3

2
−) Status: ∗∗∗∗

Older and obsolete values are listed and referenced in the 2014 edi- NODE=B062

tion, Chinese Physics C38C38C38C38 070001 (2014).

N(1520) POLE POSITIONN(1520) POLE POSITIONN(1520) POLE POSITIONN(1520) POLE POSITION NODE=B062215

REAL PARTREAL PARTREAL PARTREAL PART NODE=B062RE
NODE=B062REVALUE (MeV) DOCUMENT ID TECN COMMENT

1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE1505 to 1515 (≈ 1510) OUR ESTIMATE → UNCHECKED ←

1507±2 SOKHOYAN 15A DPWA Multichannel

1506±1±1 1 SVARC 14 L+P πN → πN

1515 ARNDT 06 DPWA πN → πN, ηN

1510 HOEHLER 93 ARGD πN → πN

1510±5 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

1492 SHKLYAR 13 DPWA Multichannel

1507±3 ANISOVICH 12A DPWA Multichannel

1501 SHRESTHA 12A DPWA Multichannel

1506±9 BATINIC 10 DPWA πN → N π, N η

1504 VRANA 00 DPWA Multichannel

−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART−2×IMAGINARY PART NODE=B062IM
NODE=B062IMVALUE (MeV) DOCUMENT ID TECN COMMENT

105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE105 to 120 (≈ 110) OUR ESTIMATE → UNCHECKED ←

111± 3 SOKHOYAN 15A DPWA Multichannel

115± 2±1 1 SVARC 14 L+P πN → πN

113 ARNDT 06 DPWA πN → πN, ηN

120 HOEHLER 93 ARGD πN → πN

114±10 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

94 SHKLYAR 13 DPWA Multichannel

111± 5 ANISOVICH 12A DPWA Multichannel

112 SHRESTHA 12A DPWA Multichannel

122± 9 BATINIC 10 DPWA πN → N π, N η

112 VRANA 00 DPWA Multichannel

N(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUEN(1520) ELASTIC POLE RESIDUE NODE=B062220
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NODE=B062RER
NODE=B062RERVALUE (MeV) DOCUMENT ID TECN COMMENT

35±3 OUR ESTIMATE35±3 OUR ESTIMATE35±3 OUR ESTIMATE35±3 OUR ESTIMATE → UNCHECKED ←

36±2 SOKHOYAN 15A DPWA Multichannel

33±1±1 1 SVARC 14 L+P πN → πN

38 ARNDT 06 DPWA πN → πN, ηN

32 HOEHLER 93 ARGD πN → πN

35±2 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

27 SHKLYAR 13 DPWA Multichannel

36±3 ANISOVICH 12A DPWA Multichannel

35 BATINIC 10 DPWA πN → N π, N η

PHASE θPHASE θPHASE θPHASE θ NODE=B062IMR
NODE=B062IMRVALUE (◦) DOCUMENT ID TECN COMMENT

−10±5 OUR ESTIMATE−10±5 OUR ESTIMATE−10±5 OUR ESTIMATE−10±5 OUR ESTIMATE → UNCHECKED ←

−14±3 SOKHOYAN 15A DPWA Multichannel

−15±1±1 1 SVARC 14 L+P πN → πN

− 5 ARNDT 06 DPWA πN → πN, ηN

− 8 HOEHLER 93 ARGD πN → πN

−12±5 CUTKOSKY 80 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

−35 SHKLYAR 13 DPWA Multichannel

−14±3 ANISOVICH 12A DPWA Multichannel

− 7 BATINIC 10 DPWA πN → N π, N η
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N(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUEN(1520) INELASTIC POLE RESIDUE NODE=B062240

The “normalized residue” is the residue divided by Γpole/2.
NODE=B062240

Normalized residue in N π → N(1520) → ∆π, S-waveNormalized residue in N π → N(1520) → ∆π, S-waveNormalized residue in N π → N(1520) → ∆π, S-waveNormalized residue in N π → N(1520) → ∆π, S-wave NODE=B062RS1
NODE=B062RS1MODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

0.33±0.04 155 ± 15 SOKHOYAN 15A DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.33±0.05 150 ± 20 ANISOVICH 12A DPWA Multichannel

Normalized residue in N π → N(1520) → ∆π, D-waveNormalized residue in N π → N(1520) → ∆π, D-waveNormalized residue in N π → N(1520) → ∆π, D-waveNormalized residue in N π → N(1520) → ∆π, D-wave NODE=B062RS2
NODE=B062RS2MODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

0.25±0.03 105 ± 18 SOKHOYAN 15A DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.25±0.03 100 ± 20 ANISOVICH 12A DPWA Multichannel

Normalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σNormalized residue in N π → N(1520) → N σ NODE=B062RS3
NODE=B062RS3MODULUS PHASE (◦) DOCUMENT ID TECN COMMENT

0.08±0.03 −45 ± 25 SOKHOYAN 15A DPWA Multichannel

N(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASSN(1520) BREIT-WIGNER MASS NODE=B062M

NODE=B062MVALUE (MeV) DOCUMENT ID TECN COMMENT

1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE1510 to 1520 (≈ 1515) OUR ESTIMATE → UNCHECKED ←

1516 ± 2 SOKHOYAN 15A DPWA Multichannel

1505 ± 4 SHKLYAR 13 DPWA Multichannel

1514.5± 0.2 ARNDT 06 DPWA πN → πN, ηN

1525 ±10 CUTKOSKY 80 IPWA πN → πN

1519 ± 4 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

1517 ± 3 ANISOVICH 12A DPWA Multichannel

1512.6± 0.5 SHRESTHA 12A DPWA Multichannel

1522 ± 8 BATINIC 10 DPWA πN → N π, N η

1509 ± 1 PENNER 02C DPWA Multichannel

1518 ± 3 VRANA 00 DPWA Multichannel

N(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTHN(1520) BREIT-WIGNER WIDTH NODE=B062W

NODE=B062WVALUE (MeV) DOCUMENT ID TECN COMMENT

100 to 125 (≈ 115) OUR ESTIMATE100 to 125 (≈ 115) OUR ESTIMATE100 to 125 (≈ 115) OUR ESTIMATE100 to 125 (≈ 115) OUR ESTIMATE → UNCHECKED ←

113 ± 4 SOKHOYAN 15A DPWA Multichannel

100 ± 2 SHKLYAR 13 DPWA Multichannel

103.6± 0.4 ARNDT 06 DPWA πN → πN, ηN

120 ±15 CUTKOSKY 80 IPWA πN → πN

114 ± 7 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

114 ± 5 ANISOVICH 12A DPWA Multichannel

117 ± 1 SHRESTHA 12A DPWA Multichannel

132 ±11 BATINIC 10 DPWA πN → N π, N η

100 ± 2 PENNER 02C DPWA Multichannel

124 ± 4 VRANA 00 DPWA Multichannel

N(1520) DECAY MODESN(1520) DECAY MODESN(1520) DECAY MODESN(1520) DECAY MODES NODE=B062225;NODE=B062

The following branching fractions are our estimates, not fits or averages. NODE=B062

Mode Fraction (Γi /Γ)

DESIG=1;OUR ESTΓ1 N π 55–65 %

DESIG=2;OUR ESTΓ2 N η < 1 %

DESIG=4;OUR ESTΓ3 N ππ 25–35 %

DESIG=181;OUR ESTΓ4 ∆(1232)π 22–34 %

DESIG=5;OUR ESTΓ5 ∆(1232)π , S-wave 15–23 %

DESIG=6;OUR ESTΓ6 ∆(1232)π , D-wave 7–11 %
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DESIG=10;OUR ESTΓ7 N σ < 2 %

DESIG=184;OUR ESTΓ8 pγ 0.31–0.52 %

DESIG=11;OUR ESTΓ9 pγ , helicity=1/2 0.01–0.02 %

DESIG=12;OUR ESTΓ10 pγ , helicity=3/2 0.30–0.50 %

DESIG=185;OUR ESTΓ11 nγ 0.30–0.53 %

DESIG=13;OUR ESTΓ12 nγ , helicity=1/2 0.04–0.10 %

DESIG=14;OUR ESTΓ13 nγ , helicity=3/2 0.25–0.45 %

N(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOSN(1520) BRANCHING RATIOS NODE=B062230

Γ
(

N π
)

/Γtotal Γ1/ΓΓ
(

N π
)

/Γtotal Γ1/ΓΓ
(

N π
)

/Γtotal Γ1/ΓΓ
(

N π
)

/Γtotal Γ1/Γ NODE=B062R1
NODE=B062R1VALUE (%) DOCUMENT ID TECN COMMENT

55 to 65 OUR ESTIMATE55 to 65 OUR ESTIMATE55 to 65 OUR ESTIMATE55 to 65 OUR ESTIMATE → UNCHECKED ←

OCCUR=261 ±2 SOKHOYAN 15A DPWA Multichannel

57 ±2 SHKLYAR 13 DPWA Multichannel

63.2±0.1 ARNDT 06 DPWA πN → πN, ηN

58 ±3 CUTKOSKY 80 IPWA πN → πN

54 ±3 HOEHLER 79 IPWA πN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

62 ±3 ANISOVICH 12A DPWA Multichannel

62.7±0.5 SHRESTHA 12A DPWA Multichannel

55 ±5 BATINIC 10 DPWA πN → N π, N η

56 ±1 PENNER 02C DPWA Multichannel

63 ±2 VRANA 00 DPWA Multichannel

Γ
(

N η
)

/Γtotal Γ2/ΓΓ
(

N η
)

/Γtotal Γ2/ΓΓ
(

N η
)

/Γtotal Γ2/ΓΓ
(

N η
)

/Γtotal Γ2/Γ NODE=B062R7
NODE=B062R7VALUE (%) DOCUMENT ID TECN COMMENT

0 ±1 SHKLYAR 13 DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.1 ±0.1 BATINIC 10 DPWA πN → N π, N η

0.2 ±0.1 THOMA 08 DPWA Multichannel

0.08 to 0.12 ARNDT 05 DPWA Multichannel

0.23±0.04 PENNER 02C DPWA Multichannel

0 ±1 VRANA 00 DPWA Multichannel

0.08±0.01 TIATOR 99 DPWA γ p → pη

Γ
(

∆(1232)π , S-wave
)

/Γtotal Γ5/ΓΓ
(

∆(1232)π , S-wave
)

/Γtotal Γ5/ΓΓ
(

∆(1232)π , S-wave
)

/Γtotal Γ5/ΓΓ
(

∆(1232)π , S-wave
)

/Γtotal Γ5/Γ NODE=B062R10
NODE=B062R10VALUE (%) DOCUMENT ID TECN COMMENT

19 ±4 SOKHOYAN 15A DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

19 ±4 ANISOVICH 12A DPWA Multichannel

9.3±0.7 SHRESTHA 12A DPWA Multichannel

15 ±2 VRANA 00 DPWA Multichannel

Γ
(

∆(1232)π , D-wave
)

/Γtotal Γ6/ΓΓ
(

∆(1232)π , D-wave
)

/Γtotal Γ6/ΓΓ
(

∆(1232)π , D-wave
)

/Γtotal Γ6/ΓΓ
(

∆(1232)π , D-wave
)

/Γtotal Γ6/Γ NODE=B062R9
NODE=B062R9VALUE (%) DOCUMENT ID TECN COMMENT

9 ±2 SOKHOYAN 15A DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

9 ±2 ANISOVICH 12A DPWA Multichannel

6.3±0.5 SHRESTHA 12A DPWA Multichannel

11 ±2 VRANA 00 DPWA Multichannel

Γ
(

N σ
)

/Γtotal Γ7/ΓΓ
(

N σ
)

/Γtotal Γ7/ΓΓ
(

N σ
)

/Γtotal Γ7/ΓΓ
(

N σ
)

/Γtotal Γ7/Γ NODE=B062R11
NODE=B062R11VALUE (%) DOCUMENT ID TECN COMMENT

<2<2<2<2 SOKHOYAN 15A DPWA Multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

<1 SHRESTHA 12A DPWA Multichannel

<4 THOMA 08 DPWA Multichannel

1±1 VRANA 00 DPWA Multichannel
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N(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLEN(1520) PHOTON DECAY AMPLITUDES AT THE POLE NODE=B062260

N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2 NODE=B062PA1
NODE=B062PA1MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

−0.023±0.004 −6 ± 5 SOKHOYAN 15A DPWA Multichannel

−0.024+0.008
−0.003 −17+16

− 6 ROENCHEN 14 DPWA

N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2 NODE=B062PA2
NODE=B062PA2MODULUS (GeV−1/2) PHASE (◦) DOCUMENT ID TECN COMMENT

0.131±0.006 4 ± 4 SOKHOYAN 15A DPWA Multichannel

0.117+0.006
−0.010 26 ± 2 ROENCHEN 14 DPWA

N(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDESN(1520) BREIT-WIGNER PHOTON DECAY AMPLITUDES NODE=B062235

N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2N(1520) → pγ , helicity-1/2 amplitude A1/2 NODE=B062A1
NODE=B062A1VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

−0.020±0.005 OUR ESTIMATE−0.020±0.005 OUR ESTIMATE−0.020±0.005 OUR ESTIMATE−0.020±0.005 OUR ESTIMATE → UNCHECKED ←

−0.024±0.004 SOKHOYAN 15A DPWA Multichannel

−0.019±0.002 WORKMAN 12A DPWA γN → N π

−0.028±0.002 DUGGER 07 DPWA γN → πN

−0.038±0.003 AHRENS 02 DPWA γN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.015±0.001 SHKLYAR 13 DPWA Multichannel

−0.022±0.004 ANISOVICH 12A DPWA Multichannel

−0.034±0.001 SHRESTHA 12A DPWA Multichannel

−0.027 DRECHSEL 07 DPWA γN → πN

−0.003 PENNER 02D DPWA Multichannel

−0.052±0.010±0.007 2 MUKHOPAD... 98 γ p → ηp

N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2N(1520) → pγ , helicity-3/2 amplitude A3/2 NODE=B062A2
NODE=B062A2VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

0.140±0.010 OUR ESTIMATE0.140±0.010 OUR ESTIMATE0.140±0.010 OUR ESTIMATE0.140±0.010 OUR ESTIMATE → UNCHECKED ←

0.130±0.006 SOKHOYAN 15A DPWA Multichannel

0.141±0.002 WORKMAN 12A DPWA γN → N π

0.143±0.002 DUGGER 07 DPWA γN → πN

0.147±0.010 AHRENS 02 DPWA γN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.146±0.001 SHKLYAR 13 DPWA Multichannel

0.131±0.010 ANISOVICH 12A DPWA Multichannel

0.127±0.003 SHRESTHA 12A DPWA Multichannel

0.161 DRECHSEL 07 DPWA γN → πN

0.151 PENNER 02D DPWA Multichannel

0.130±0.020±0.015 2 MUKHOPAD... 98 γ p → ηp

N(1520) → nγ , helicity-1/2 amplitude A1/2N(1520) → nγ , helicity-1/2 amplitude A1/2N(1520) → nγ , helicity-1/2 amplitude A1/2N(1520) → nγ , helicity-1/2 amplitude A1/2 NODE=B062A3
NODE=B062A3VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

−0.050±0.010 OUR ESTIMATE−0.050±0.010 OUR ESTIMATE−0.050±0.010 OUR ESTIMATE−0.050±0.010 OUR ESTIMATE → UNCHECKED ←

−0.049±0.008 ANISOVICH 13B DPWA Multichannel

−0.046±0.006 CHEN 12A DPWA γN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.038±0.003 SHRESTHA 12A DPWA Multichannel

−0.077 DRECHSEL 07 DPWA γN → πN

−0.084 PENNER 02D DPWA Multichannel

N(1520) → nγ , helicity-3/2 amplitude A3/2N(1520) → nγ , helicity-3/2 amplitude A3/2N(1520) → nγ , helicity-3/2 amplitude A3/2N(1520) → nγ , helicity-3/2 amplitude A3/2 NODE=B062A4
NODE=B062A4VALUE (GeV−1/2) DOCUMENT ID TECN COMMENT

−0.115±0.010 OUR ESTIMATE−0.115±0.010 OUR ESTIMATE−0.115±0.010 OUR ESTIMATE−0.115±0.010 OUR ESTIMATE → UNCHECKED ←

−0.113±0.012 ANISOVICH 13B DPWA Multichannel

−0.115±0.005 CHEN 12A DPWA γN → πN

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.101±0.004 SHRESTHA 12A DPWA Multichannel

−0.154 DRECHSEL 07 DPWA γN → πN

−0.159 PENNER 02D DPWA Multichannel



2/10/2017 15:47 Page 5

N(1520) FOOTNOTESN(1520) FOOTNOTESN(1520) FOOTNOTESN(1520) FOOTNOTES NODE=B062
1Fit to the amplitudes of HOEHLER 79. NODE=B062RE;LINKAGE=SV
2MUKHOPADHYAY 98 uses an effective Lagrangian approach to analyze η photoproduc- NODE=B062;LINKAGE=A
tion data. The ratio of the A3/2 and A1/2 amplitudes is determined, with less model

dependence than the amplitudes themselves, to be A3/2/A1/2 = −2.5 ± 0.5 ± 0.4.

N(1520) REFERENCESN(1520) REFERENCESN(1520) REFERENCESN(1520) REFERENCES NODE=B062

For early references, see Physics Letters 111B111B111B111B 1 (1982). For very early NODE=B062
references, see Reviews of Modern Physics 37373737 633 (1965).
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