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N(1440) 1/27T IUP) = 3(3F) Status: 4 %

Most of the results published before 1975 were last included in our
1982 edition, Physics Letters 111B 1 (1982). Some further obsolete
results published before 1984 were last included in our 2006 edition,
Journal of Physics (generic for all A,B,E,G) G33 1 (2006).

N(1440) BREIT-WIGNER MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1410 to 1450 (~ 1430) OUR ESTIMATE

1515 =+15 SHKLYAR 13 DPWA Multichannel
1430 + 8 ANISOVICH 12A DPWA Multichannel
1485.0+ 1.2 ARNDT 06 DPWA =N — «N,nN
1440 =30 CUTKOSKY 80 IPWA «N — wN
1410 +12 HOEHLER 79 IPWA 7N — @oN

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

1412 £ 2 SHRESTHA  12A DPWA Multichannel
1440 +12 ANISOVICH 10 DPWA Multichannel
1439 +19 BATINIC 10 DPWA «N — N, Nn
1436 +15 SARANTSEV 08 DPWA Multichannel
1468.0+ 4.5 ARNDT 04 DPWA 7N — «N,nN
1518 + 5 PENNER 02c DPWA Multichannel
1479 +80 VRANA 00 DPWA Multichannel
1463 + 7 ARNDT 9% IPWA YN — =wN
1467 ARNDT 95 DPWA wN — N
1465 LI 93 IPWA YN — =wN
1462 =+10 MANLEY 92 IPWA 7N — 7wN& Nnr~
1471 CUTKOSKY 90 IPWA «N — wN
1380 11 ONGACRE 77 IPWA 7N — Nnrw
1390 2LONGACRE 75 IPWA 7N — Nnn

N(1440) BREIT-WIGNER WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

250 to 450 (= 350) OUR ESTIMATE

605+ 90 SHKLYAR 13 DPWA Multichannel
365+ 35 ANISOVICH 12A DPWA Multichannel
284+ 18 ARNDT 06 DPWA 7N — «N,nN
340+ 70 CUTKOSKY 80 IPWA «N — =wN
135+ 10 HOEHLER 79 IPWA 7N — @oN

e o o We do not use the following data for averages, fits, limits, etc. o o @

248+ 5 SHRESTHA  12A DPWA Multichannel
335+ 50 ANISOVICH 10 DPWA Multichannel
4374141 BATINIC 10 DPWA wN — N, Nn
335+ 40 SARANTSEV 08 DPWA Multichannel
360+ 26 ARNDT 04 DPWA N — «N,nN
668+ 41 PENNER 02c DPWA Multichannel
490+120 VRANA 00 DPWA Multichannel
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360+ 20 ARNDT 9% IPWA AN — 7N
440 ARNDT 95 DPWA 7N — N
315 LI 93 IPWA AN — 7N
391+ 34 MANLEY 92 IPWA 7N — 7N & Nrr
5454170 CUTKOSKY 90 IPWA =N — =N
200 1LONGACRE 77 IPWA 7N — Nzrm
200 2LONGACRE 75 IPWA =N — Nn7w

N(1440) POLE POSITION

REAL PART

VALUE (MeV) DOCUMENT ID TECN COMMENT

1350 to 1380 (= 1365) OUR ESTIMATE

1370+ 4 ANISOVICH  12A DPWA Multichannel
1359 3 ARNDT 06 DPWA 7N — =N, nN
1385 4 HOEHLER 93 SPED 7N — 7N
1375430 CUTKOSKY 80 IPWA =N — =N

e o o We do not use the following data for averages, fits, limits, etc. o o @

1386 SHKLYAR 13 DPWA Multichannel
1370 SHRESTHA 12A DPWA Multichannel
1370+ 4 ANISOVICH 10 DPWA Multichannel
1363+11 BATINIC 10 DPWA 7N — N, Np
1371+ 7 SARANTSEV 08 DPWA Multichannel
1357 5 ARNDT 04 DPWA 7N — aN,nN
1383 VRANA 00 DPWA Multichannel
1346 6 ARNDT 95 DPWA 7N — N
1360 7 ARNDT 91 DPWA 7N — 7N Soln SM90
1370 CUTKOSKY 90 IPWA =N — =N
1381 or 1379 8 LONGACRE 78 IPWA =N — Nn7
1360 or 1333 L LONGACRE 77 IPWA 7N — Nzrm
—2xIMAGINARY PART

VALUE (MeV) DOCUMENT ID TECN COMMENT

160 to 220 (= 190) OUR ESTIMATE

190+ 7 ANISOVICH  12A DPWA Multichannel
162 3 ARNDT 06 DPWA 7N — 7N, nN
164 4HOEHLER 93 SPED 7N — 7N
180440 CUTKOSKY 80 IPWA 7N — 7N

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

277 SHKLYAR 13 DPWA Multichannel
214 SHRESTHA 12A DPWA Multichannel
1934+ 7 ANISOVICH 10 DPWA Multichannel
151413 BATINIC 10 DPWA 7N — N, Nn
192420 SARANTSEV 08 DPWA Multichannel
160 5 ARNDT 04 DPWA 7N — =nN,nN
316 VRANA 00 DPWA Multichannel
176 6 ARNDT 95 DPWA 7N — N7

252 7 ARNDT 91 DPWA 7N — 7N Soln SM90
228 CUTKOSKY 90 IPWA 7N — 7N

209 or 210 8 LONGACRE 78 IPWA =N — Nn7
167 or 234 L LONGACRE 77 IPWA 7N — Nzrm
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N(1440) ELASTIC POLE RESIDUE

MODULUS |r|

VALUE (MeV) DOCUMENT ID TECN COMMENT

40 to 52 (=~ 46) OUR ESTIMATE

48+3 ANISOVICH 12A DPWA Multichannel

38 3 ARNDT 06 DPWA 7N — 7N, nN
40 HOEHLER 93 SPED «N — =N
52+5 CUTKOSKY 80 IPWA «N — =wN
e o o We do not use the following data for averages, fits, limits, etc. ® o o

126 SHKLYAR 13  DPWA Multichannel

44 BATINIC 10 DPWA wN — N, Nn
36 5 ARNDT 04 DPWA 7N — =N, nN
42 6 ARNDT 95 DPWA 7N — N

109 7 ARNDT 91 DPWA 7N — =N Soln SM90
74 CUTKOSKY 90 IPWA «N — =wN
PHASE 6

VALUE (°) DOCUMENT ID TECN COMMENT

75 to 100 (=~ 85) OUR ESTIMATE

— 78+ 4 ANISOVICH 12A DPWA Multichannel

— 98 3 ARNDT 06 DPWA 7N — 7N, nN
—100+35 CUTKOSKY 80 IPWA «oN — 7wN

e o o We do not use the following data for averages, fits, limits, etc. o o @

— 60 SHKLYAR 13 DPWA Multichannel

— 88 BATINIC 10 DPWA wN — N, Nn
—~102 5 ARNDT 04 DPWA 7N — aN,nN
—101 6 ARNDT 95 DPWA 7N — N

— 93 7 ARNDT 91 DPWA 7N — 7N Soln SM90
— 84 CUTKOSKY 90 IPWA «N — =wN

N(1440) INELASTIC POLE RESIDUE

The “normalized residue” is the residue divided by rpole/2'

Normalized residue in N# — N(1440) — Am, P-wave

MODULUS (%)  PHASE (°) DOCUMENT ID TECN  COMMENT

27+2 40+5 ANISOVICH ~ 12A DPWA Multichannel
. . . 1=0

Normalized residue in Nm — N(1440) —» N (77) ¢ ave

MODULUS (%)  PHASE (°) DOCUMENT ID TECN  COMMENT

2145 -135+7 ANISOVICH ~ 12A DPWA Multichannel
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N(1440) DECAY MODES

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

Mode Fraction (I';/T)
N N 55-75 %
L Nn (0.0+£1.0) %
3 N=nrw 30-40 %
F4 AT 20-30 %
5 A(1232)w, P-wave 15-30 %
6 Np <8 %
7 Np, 5=1/2, P-wave (0.0£1.0) %
g Np, 5=3/2, P-wave
My N(mm)E0 10-20 %
Mo pY 0.035-0.048 %
M1 p7y, helicity=1/2 0.035-0.048 %
1o nv 0.02-0.04 %
M3 n+y, helicity=1/2 0.02-0.04 %

N(1440) BRANCHING RATIOS

r(NW)/rtotal r/r
VALUE (%) DOCUMENT ID TECN COMMENT

55 to 75 OUR ESTIMATE

56 +2 SHKLYAR 13 DPWA Multichannel

62 =+3 ANISOVICH 12A DPWA Multichannel

78.7+t1.6 ARNDT 06 DPWA 7N — «N,nN

68 =+4 CUTKOSKY 80 IPWA «N — wN

51 &5 HOEHLER 79 IPWA oN— wN

e o o We do not use the following data for averages, fits, limits, etc. ® o @

64.8+0.9 SHRESTHA  12A DPWA Multichannel

60 +6 ANISOVICH 10 DPWA Multichannel

62 =+4 BATINIC 10 DPWA «N — N, Nn
75.0+2.4 ARNDT 04 DPWA 7N — «N,nN

57 =+1 PENNER 02c DPWA Multichannel

72 +5 VRANA 00 DPWA Multichannel

68 ARNDT 95 DPWA N — N

69 =43 MANLEY 92 IPWA oN— 7wN& Nnw
r(Nn)/rtotal r2/T
VALUE (%) DOCUMENT ID TECN COMMENT

0+1 VRANA 00 DPWA Multichannel
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Note: Signs of couplings from m N — Nr 7 analyses were changed in the
1986 edition to agree with the baryon-first convention; the overall phase
ambiguity is resolved by choosing a negative sign for the A(1620) S3
coupling to A(1232) 7.

(FiT£)72 /T ogat in Nt — N(1440) — A(1232)m, P-wave (rars)?2/r
VALUE DOCUMENT ID TECN COMMENT

+0.37 to +0.41 OUR ESTIMATE

+0.41 1L9LONGACRE 77 IPWA =N — Nazr

+0.37 2 ONGACRE 75 IPWA 7N — Nan7

e o o We do not use the following data for averages, fits, limits, etc. ® o o

1+0.394-0.02 MANLEY 92 IPWA 7N — nN& Nrrw
I(A(1232)w, P-wave) /T iotal Is/T
VALUE (%) DOCUMENT ID TECN COMMENT

15 to 30 (= 20) OUR ESTIMATE

21 +8 ANISOVICH 12A DPWA Multichannel

16 +1 VRANA 00 DPWA Multichannel

e o o We do not use the following data for averages, fits, limits, etc. o o @

6.540.8 SHRESTHA  12A DPWA Multichannel
(FiT£)"2 /P ogat in Nt — N(1440) — Np, S=1/2, P-wave (raro)%2/r
VALUE DOCUMENT ID TECN COMMENT

+0.07 to +0.25 OUR ESTIMATE
—0.11 1L9LONGACRE 77 IPWA =N — Nazr
+0.23 2 ONGACRE 75 IPWA 7N — Nn7
F(Np, 5=1/2, P-wave) [Tiotal ry/l
VALUE (%) DOCUMENT ID TECN COMMENT
0 +1 VRANA 00 DPWA Multichannel
e o o We do not use the following data for averages, fits, limits, etc. o o @
1.340.4 SHRESTHA  12A DPWA Multichannel
(FT¢) /T ora in N7 — N(1440) — Np, S=3/2, P-wave (Fale)2/r
VALUE DOCUMENT ID TECN COMMENT
+0.18 19 LONGACRE 77 IPWA =N — Nzt

) : 1=0 )

(T3 F) /T ot in Nt — N(1440) — N(xm)l=0. (Faro)?2/r

VALUE DOCUMENT ID TECN COMMENT
+0.17 to +0.25 OUR ESTIMATE
—0.18 19 LONGACRE 77 IPWA =N — Nzt
~0.23 2L ONGACRE 75 IPWA 7N — Nn7
e o o We do not use the following data for averages, fits, limits, etc. o o @
1+0.2440.03 MANLEY 92 IPWA 7N — 7N & Nrx
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I'(N (7"‘"')_’;?,;“)/ Mtotal Fo/T
VALUE (%) DOCUMENT ID TECN COMMENT

10 to 20 (= 15) OUR ESTIMATE

17+7 ANISOVICH 12A DPWA Multichannel

12+1 VRANA 00 DPWA Multichannel

e o o We do not use the following data for averages, fits, limits, etc. o o @

27+1 SHRESTHA  12A DPWA Multichannel

N(1440) PHOTON DECAY AMPLITUDES

Papers on v N amplitudes predating 1981 may be found in our 2006 edition,
Journal of Physics (generic for all A,B,E,G) G33 1 (2006).

N(1440) — p~, helicity-1/2 amplitude Ay /

VALUE (Gev—1/2) DOCUMENT ID TECN  COMMENT
—0.060+0.004 OUR ESTIMATE
—0.061+0.008 ANISOVICH 12A DPWA Multichannel
—0.056+0.001 WORKMAN 12A DPWA YN — N~
—0.051+0.002 DUGGER 07 DPWA AN — =N
—0.069+0.018 CRAWFORD 83 IPWA AN — @N
—0.063+0.008 AWAJI 81 DPWA YN — =N
e o o We do not use the following data for averages, fits, limits, etc. o o @
—0.085+0.003 SHKLYAR 13 DPWA Multichannel
—0.084+0.003 SHRESTHA  12A DPWA Multichannel
—0.052+0.010 ANISOVICH 10 DPWA Multichannel
—0.061 DRECHSEL 07 DPWA AN — «N
—0.087 PENNER 02D DPWA Multichannel
—0.063+0.005 ARNDT 9% IPWA AN — 7N
—0.085+0.003 LI 93 IPWA AN — 7N
—0.129 10 waDA 84 DPWA Compton scattering
N(1440) — nv, helicity-1/2 amplitude A; />
VALUE (Gev—1/2) DOCUMENT ID TECN  COMMENT
+0.040+0.010 OUR ESTIMATE
0.0484-0.004 CHEN 12A DPWA YN — @ N
0.037+0.010 AWAJI 81 DPWA YN — =N
0.03040.003 FUJII 81 DPWA AN — 7N
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.04040.005 SHRESTHA  12A DPWA Multichannel
0.054 DRECHSEL 07 DPWA AN — @ N
0.121 PENNER 02D DPWA Multichannel
0.0454+0.015 ARNDT 9% IPWA AN — 7N
0.085+0.006 LI 93 IPWA AN — 7N
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N(1440) FOOTNOTES

1 LONGACRE 77 pole positions are from a search for poles in the unitarized T-matrix; the
first (second) value uses, in addition to 71N — N7 x data, elastic amplitudes from a
Saclay (CERN) partial-wave analysis. The other LONGACRE 77 values are from eyeball
fits with Breit-Wigner circles to the T-matrix amplitudes.

2 From method 11 of LONGACRE 75: eyeball fits with Breit-Wigner circles to the T-matrix
amplitudes.

3 ARNDT 06 also finds a second-sheet pole with real part = 1388 MeV, —2 X imaginary
part = 165 MeV, and residue with modulus 86 MeV and phase = —46 degrees.

4 See HOEHLER 93 for a detailed discussion of the evidence for and the pole parameters
of N and A resonances as determined from Argand diagrams of 7 N elastic partial-wave
amplitudes and from plots of the speeds with which the amplitudes traverse the diagrams.

5 ARNDT 04 also finds a second-sheet pole with real part = 1385 MeV, —2 X imaginary
part = 166 MeV, and residue with modulus 82 MeV and phase = —51°.

6 ARNDT 95 also finds a second-sheet pole with real part = 1383 MeV, —2ximaginary
part = 210 MeV, and residue with modulus 92 MeV and phase = —54°.

7" ARNDT 01 (Soln SM90) also finds a second-sheet pole with real part
—2 X imaginary part = 256 MeV, and residue = (78—153/) MeV.

8 LONGACRE 78 values are from a search for poles in the unitarized T-matrix. The first
(second) value uses, in addition to 7N — N7 data, elastic amplitudes from a Saclay
(CERN) partial-wave analysis.

9 LONGACRE 77 considers this coupling to be well determined.

10 WADA 84 is inconsistent with other analyses; see the Note on N and A Resonances.

1413 MeV,

N(1440) REFERENCES

For early references, see Physics Letters 111B 1 (1982).
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