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77(1405) /G(JPC) _ 0—|—(0—+)

A REVIEW GOES HERE - Check our WWW List of Reviews

n(1405) MASS

VALUE (MeV) DOCUMENT ID

1409.8+2.5 OUR AVERAGE Includes data from the 2 datablocks that follow this one.
Error includes scale factor of 2.2. See the ideogram below.

WEIGHTED AVERAGE
1409.8+2.5 (Error scaled by 2.2)

! )

X
_— AMSLER 04B CBAR 1.6
—t AMSLER 04B CBAR 39
e MANAK 00A MPS 0.9
—+— - ALDE 97B GAM4 56
= AMSLER 95F CBAR 0.1
O A BOLTON 92B MRK3 2.7
—+ N FUKUI 91C SPEC 298
— AUGUSTIN 90 DM2 3.9
- - ANDO 86 SPEC 441
- - NICHITIU 02 OBLX 01
-+ - - ADAMS 01B B852 1.9
------- CICALO 99 OBLX 0.9
------ BERTIN 97 OBLX 0.3
- - - - BERTIN 95 OBLX 95
- - BAI 90C MRK3 04
- RATH 89 MPS 0.4
66.2
(Confidence Level 0.001)
| | | J

1360 1380 1400 1420 1440 1460
1(1405) mass (MeV)
nmw MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
The data in this block is included in the average printed for a previous datablock.

1405+ 4 OUR AVERAGE Error includes scale factor of 2.3. See the ideogram below.

1392414 900 + 375 AMSLER 048 CBAR 0Pp — nian ntn 1
1394+ 8 6.6 + 2.0k AMSLER 048 CBAR 0pp — nT 7 7970y
1404+ 6 9082 MANAK 00A MPS 187 p— nmmin n
1424+ 6 2200 ALDE 978 GAM4 100 7~ p — na970n
1409+ 3 AMSLER 95F CBAR 0pp — a7 7970y
1400+ 6 1 BOLTON 92B MRK3 J/¢p — ynat ™
1388+ 4 FUKUI 91C SPEC 8957 p— nrin n
1398+ 6 261 2 AUGUSTIN 90 DM2 J/¢p — ~yprta—
1420+ 5 ANDO 86 SPEC 87 p— nria n

e o o We do not use the following data for averages, fits, limits, etc. o o o
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1385+ 7 BAI

WEIGHTED AVERAGE
1405+4 (Error scaled by 2.3)

¢

(
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99 BES J/¢p — ynpmataT

2

.

AMSLER 04B CBAR 0.8
AMSLER 04B CBAR 1.8
MANAK 00A MPS 0.0
- ALDE 97B GAM4 10.3
AMSLER 95F CBAR 2.0
BOLTON 92B MRK3 0.6
- FUKUI 91C SPEC 175
AUGUSTIN 90 DM2 1.3
- ANDO 86 SPEC 9.3
43.7

Confidence Level 0.001)
J

1360 1380 1400 1420

1(1405) mass, nm mode (MeV)
K Km MODE (ap(980) or direct KK )

VALUE (MeV) EVTS DOCUMENT ID

1440

TECN

1460

COMMENT

The data in this block is included in the average printed for a previous datablock.

1413.9+ 1.7 OUR AVERAGE Error includes scale factor of 1.1.

1413 +14 3651 3 NICHITIU
1416 + 4 +2 20k ADAMS
1405 + 5 4 cicaLo
1407 + 5 4 BERTIN
1416 + 2 4 BERTIN
1416 + 8 */ 700  5BAl
1413 + 5 5 RATH

02 OBLX

01B B852 18 GeV 7 p —
KtK—70n

99 OBLX 0pp —
KT KOSW:':7T+7T_

97 OBLX 0Bp —
Ki(KO)ﬂ':Fﬂ'_'_ﬂ'_

95 OBLX 0pp— KKnnm

90C MRK3 J/¢ — ng KE T

80 MPS 2147 p— anngO

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

1459 + 5 6 AUGUSTIN 92 DM2 J/yp — vKK~

wwy MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1390+ 12 235 + 01 AMSLER 048 CBAR 0pp — nta—atn vy
HTTP://PDG.LBL.GOV Page 2 Created: 6/7/2007 11:25



Citation: W.-M. Yao et al. (Particle Data Group), J. Phys. G 33, 1 (2006) and 2007 partial update for edition 2008 (URL: http://pdg.Ibl.gov)

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

1424410411 547 BAI 04) BES2 J/¢p — ~yynta—
1401+ 18 78 AUGUSTIN 90 DM2 J/p — nta vy
14324+ 8 8 COFFMAN 90 MRK3 J/¢ — nt 72y
47 MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o o
142020 BUGG 95 MRK3 J/¢ —

'y7r+ rr Tt
1489+ 12 3270  9BISELLO 898 DM2  J/¢ — 4~y
K Km MODE (unresolved)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

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

1442+ 10 410 10Ba 98c BES J/¢p — yKT K= =0
1445+ 8 693 10AUGUSTIN 90 DM2 J/y — vKLKExT
1433+ 8 206 10AUGUSTIN 90 DM2 J/yp — yKTK— 70
1413+ 8 500 10 pucH 89 ASTE pp —

atr— kT T KO
1453+ 7 170 1ORATH 89 MPS 21471 p—

K% K% On
1419+ 1 8800 10 BIRMAN 88 MPS 87 p—

KT KO T .n
1424+ 3 620 10 REEVES 86 SPEC 6.6 pp — KKnX
1421+ 2 10 cHUNG 85 SPEC 87 p— KKnn
1440 720 174 10EDWARDS 82 CBAL J/¢p — yKtK—x0
1440 712 10SCHARRE 80 MRK2 J/$ — yKSKErT
1425+ 7 800 10,11 BAILLON 67 HBC 0pp— KKnrm

1 From fit to the ap(980)m 0 — + partial wave.

2 Best fit with a single Breit Wigner.

3 Decaying dominantly directly to KT K= x0.

4 Decaying into (KK)gm, (Km)gK, and ag(980) .

5 From fit to the ap(980) 7 0 — + partial wave. Cannot rule out a ap(980) 7 1 + 7 partial

wave.
6 Excluded from averaging because averaging would be meaningless.

7 Best fit with a single Breit Wigner.
8 This peak in the v p channel may not be related to the 1(1405).
9 Estimated by us from various fits.

10 These experiments identify only one pseudoscalar in the 1400-1500 range. Data could
also refer to 1n(1475).

11 From best fit of 0 ~ T partial wave , 50% K*(892) K , 50% ag(980) .
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VALUE (MeV)

n(1405) WIDTH

DOCUMENT ID

51.1+3.4 OUR AVERAGE

Includes data from the 2 datablocks that follow this one. Er-

ror includes scale factor of 2.0. See the ideogram below.

WEIGHTED AVERAGE

51.1+3.4 (Error scaled by 2.0)

2
X
------------ AMSLER 04B CBAR 0.1
------------ AMSLER 04B CBAR 0.1
—_—t MANAK 00A MPS 1.9
e e ALDE 97B GAM4 3.5
— AMSLER 95F CBAR 122
444444444444 BOLTON 92B MRK3 0.1
~~~~~~~~~~~~ FUKUI 91C SPEC 3.9
444444444444 AUGUSTIN 90 DM2 0.0
_|_ AAAAAAAAAAAAAAAA AN DO 86 SPEC 82
= NICHITIU 02 OBLX 0.0
~~~~~~~~~~~~~ ADAMS 01B B852 0.5
CICALO 99 OBLX 0.1
BERTIN 97 OBLX 04
BERTIN 95 OBLX 0.1
AUGUSTIN 92 DM2 7.1
BAI 90C MRK3 0.6
RATH 89 MPS 210
59.8
(Confidence Level 0.001)
| J
0 50 100 150 200

7(1405) width (MeV)
nwm MODE

VALUE (MeV) EVTS

DOCUMENT ID

TECN  COMMENT

The data in this block is included in the average printed for a previous datablock.

56+ 5 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.

55+11
55412
80+21
85118
86+10
47+13
59+ 4
53+11
31+ 7

900 + 375
6.6 + 2.0k
9082
2200

HTTP://PDG.LBL.GOV

AMSLER 048 CBAR 0pp — nta ntr—n
AMSLER 048 CBAR 0pp — ntn— 7070~
MANAK 00A MPS 187 p— natrn n
ALDE 978 GAM4 100 7~ p — nn970n
AMSLER 95F CBAR 0pp — nta n9x0p
12 BoLTON 928 MRK3 J/¢p — ~yprtrn—
FUKUI 91C SPEC 8957 p— nrta n
13 AUGUSTIN 90 DM2 J/¢p — ynat o™
ANDO 86 SPEC 87 p— nria n
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WEIGHTED AVERAGE
56+5 (Error scaled by 1.8)

|

2
.

AMSLER 04B CBAR 0.0
AMSLER 04B CBAR 0.0
MANAK 00A MPS 1.3
ALDE 97B GAM4 26
AMSLER 95F CBAR 8.9
BOLTON 92B MRK3 0.5
FUKUI 91C SPEC 0.5
AUGUSTIN 90 DM2 0.1
ANDO 86 SPEC _13.0
26.8

(Confidence Level 0.001)
| J

0 50 100 150 200

1(1405) width n7 7 mode (MeV)
K'Kn MODE (ag(980) or direct KK )

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
The data in this block is included in the average printed for a previous datablock.

481+ 4 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.

51+ 6 3651 14 NICHITIU 02 OBLX

424104+ 9 20k ADAMS 01B B852 18 GeV 7 p — KT k= 70n
50+ 4 CICALO 99 OBLX 0Bp — KiKgﬁﬁw—
48+ 5 15 BERTIN 97 OBLX 0.0pp — KT (KO)xFrtra—
504+ 4 15 BERTIN 95 OBLX 0Bp — KKnnmm

75+ 9 AUGUSTIN 92 DM2 J/¢p — yKKm

o197+ 12 16 ga| 90C MRK3 J/3 — yKQKE7T

19+ 7 16 RATH 80 MPS 21471 p— nKOSKgnO
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WEIGHTED AVERAGE
48+4 (Error scaled by 2.1)

¢

2

X
"""" NICHITIU 02 OBLX 0.2
"""" ADAMS 01B B852 0.2
-+ CICALO 99 OBLX 0.2
~~~~~~~ BERTIN 97 OBLX 0.0
= BERTIN 95 OBLX 0.2
—+— - AUGUSTIN 92 DM2 8.8

BAI 90C MRK3 0.7

_|_ ............... RATH 89 MPS 17.5
27.8

(Confidence Level 0.001)
| | | | | J

0 20 40 60 80 100 120

n(1405) width K K7 mode (ag(980) m dominant)

nwy MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
64 +18 235 + 91 AMSLER 048 CBAR 0pp — nhta aTa—~
e o o We do not use the following data for averages, fits, limits, etc. o o o
101.0+ 8.8+8.8 547 BAI 04) BES2 J/¢p — ~yymta—
174 +44 AUGUSTIN 90 DM2 J/¢p — ata— vy
90 +26 17COFFMAN 90 MRK3 J/¢p — 7tz 2y
47 MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
160+ 30 BUGG 95 MRK3 J/¢ —
fy71'+7r_71'+7r_
144413 3270 18 BISELLO 80B DM2 J/¢ — A~y
K'Km MODE (unresolved)
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
93+14 206 19 AUGUSTIN 90 DM2 J/ip — yKT K= =0
10510 693 19AUGUSTIN 90 DM2 J/yp — yKE KExF
62416 500 19 pucH 80 ASTE pp — KKnnm
100+ 11 170 19RATH 80 MPS 21471 p—
K% K% 70n
66+ 2 8800 19 BIRMAN 88 MPS 87 p—
KTKO7x—n

HTTP://PDG.LBL.GOV Page 6 Created: 6/7/2007 11:25



Citation: W.-M. Yao et al. (Particle Data Group), J. Phys. G 33, 1 (2006) and 2007 partial update for edition 2008 (URL: http://pdg.Ibl.gov)

6010 620 19 REEVES 86 SPEC 6.6 pp — KKnX
6010 19 CHUNG 85 SPEC 87 p— KKmn
55120 174 19EDWARDS 82t CBAL J/¢p — yK+tK— 70
50 739 19SCHARRE 80 MRK2 J/y — yKQKExF
8010 800 19,20 BAILLON 67 HBC 00pp— KKnrn

12 From fit to the ap(980)7 0 — * partial wave.

13 From 777r+ 7~ mass distribution - mainly a(980) 7 - no spin—parity determination avail-
able.

14 Decaying dominantly directly to Kt K= 70,

15 Decaying into (KK)gm, (Km)gK, and ag(980) .

16 From fit to the ap(980) 0 — + partial wave , but ap(980) 7 1 *++ cannot be excluded.

17 This peak in the v p channel may not be related to the 1(1405).

18 Estimated by us from various fits.

19 These experiments identify only one pseudoscalar in the 1400-1500 range. Data could
also refer to 1n(1475).

20 From best fit to 0 — T partial wave , 50% K*(892) K , 50% a((980) .

n(1405) DECAY MODES

Mode Fraction (I';/T) Confidence level
M KKr seen
F2 nmwmw seen
F3 30(980)7T seen
4 n(77)s-wave seen
g 5(980)n seen
I 4m seen
7 pp <58 % 99.85%
g 77
o %y
Mo ¢y
N1 K*(892)K seen

n(1405) F(i)I(yv)/I (total)
F(KKm) x T(77)/Tiotal rifg/r

VALUE (keV) CL% DOCUMENT ID TECN  COMMENT

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

<0.035 00 21,22 AHOHE 05 CLE2 106 eTe™

_
et e K% Ki T

I'(nmr) X r(’Y'Y)/rtotal Malg/T

VALUE (keV) CL% DOCUMENT ID TECN COMMENT

<0.095 95 ACCIARRI 016 L3 183-202 eTe™ —

ete nmt
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0
M%) x F(v7)/Ttotal olg/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
<15 95 ALTHOFF 84E TASS ete  —
ete nta— 07

21 Using 1(1405) mass and width 1410 MeV and 51 MeV, respectively.
22 Assuming three-body phase-space decay to K% KT rF.

n(1405) BRANCHING RATIOS

M(nm=)/T(KKr) M/l
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
1.0940.48 23 AMSLER 048 CBAR 0pp —
ﬂ+w_w+ﬂ_n
<05 90 EDWARDS 838 CBAL J/i — nmmy
<1.1 90 SCHARRE 80 MRK2 J/¢p — nmmy
<15 95 FOSTER 688 HBC 0.0 pp
0

F(p°7)/T (n7m) Fo/T2
VALUE DOCUMENT ID TECN COMMENT
0.11140.064 AMSLER 048 CBAR 0 pp
I'(ao(980) 1I') /F(K?ﬂ') F3/I'1
VALUE EVTS DOCUMENT ID TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
~ 0.15 24 BERTIN 95 OBLX 0pp — KKnmn
~ 0.8 500 24 DUCH 80 ASTE pp —

T~ KExT KO
~ 0.75 24 REEVES 86 SPEC 6.6 pp — KKnrX
I(a(980)7) /I (nm) 3/l2
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.2940.10 ABELE 98E CBAR 0 pp — nn970+0
0.1940.04 2200 25 ALDE 978 GAM4 100 7~ p — n707x0n
0.56+0.04+0.03 25 AMSLER 95F CBAR 0pp —

T 70 71'077
I (a0(980) ) /T (n(77)s-wave) 3/Ta
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.91+0.12 ANISOVICH 01 SPEC 0.0pp —

777T+ ratrT
0.15+0.04 9082 MANAK 00A MPS 187 p— nrtx n
0.70+0.120.20 26 Al 99 BES J/Yp — ynmtaT
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F(e%7)/T (KK) Fo/T1
VALUE DOCUMENT ID TECN COMMENT
0.0152+0.0038 27T COFFMAN 90 MRK3 J/¢p — ~yyat o™
I(n(r7)s-wave) /T (n7) Fa/T2
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.81+0.04 2200 ALDE 978 GAM4 100 7~ p — n7070n
I'(ao(980) 7") / I'(n (W")S-wave) M3/la
VALUE DOCUMENT ID TECN COMMENT

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

0.3240.07 28 ANISOVICH 991 SPEC 0.9-1.2 p — n3n0
r(PP) /Ttotal F7/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.58 99.8523:29 AMSLER 048 CBAR 0 Bp
I (K*(892) K) /T (ap(980) ) M1/T3
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.08440.024 30 ADAMS 018 B852 18 GeV 7 p —

KT K= x0n
F(67)/T () 0/lo
VALUE CL% DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o o
<0.77 95 31 Al 04) BES2 J/yp — yyKT K™

23 Using the data of BAILLON 67 on pp — K K.

24 Assuming that the ag(980) decays only into KK.

25 Assuming that the a(980) decays only into 7.

26 Assuming that the a(980) decays only into 7.

27 Using B(J/1p — ~n(1405) — ~KKm)=4.2 x 10~3 and B(J/1p — ~n(1405) —

77p0)26.4 %1075 and assuming that the 'ypo

signal does not come from the £ (1420).
28 Using preliminary Crystal Barrel data.

29 Assuming that the 7(1405) decays are saturated by the 777, K K7 and pp modes.

30 Statistical error only.

31 Calculated by us from B(J/v¥ — n(1405)y — ¢vv) < 0.82 x 10~4 and B(J/v —

n(1405)y — pOy~) = (1.07 + 0.17 + 0.11) x 10~ 4.
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AHOHE 05 PR D71 072001 R. Ahohe et al. (CLEO Collab.)
AMSLER 04B EPJ C33 23 C. Amsler et al. (Crystal Barrel Collab.)
BAI 04) PL B594 47 J.Z. Bai et al. (BES Collab.)
NICHITIU 02 PL B545 261 F. Nichitiu et al. (OBELIX Collab.)
ACCIARRI 01G PL B501 1 M. Acciarri et al. (L3 Collab.)
ADAMS 01B PL B516 264 G.S. Adams et al. (BNL E852 Collab.)
ANISOVICH 01 NP A690 567 A.V. Anisovich et al.
MANAK 00A PR D62 012003 J.J. Manak et al. (BNL E852 Collab.)
ANISOVICH 991  PL B468 304 A.V. Anisovich et al.
BAI 99 PL B446 356 J.Z. Bai et al. (BES Collab.)
CICALO 99 PL B462 453 C. Cicalo et al. (OBELIX Collab.)
ABELE 98E NP B514 45 A. Abele et al. (Crystal Barrel Collab.)
BAI 98C PL B440 217 J.Z. Bai et al. (BES Collab.)
ALDE 97B  PAN 60 386 D. Alde et al. (GAMS Collab.)
Translated from YAF 60 458.
BERTIN 97 PL B400 226 A. Bertin et al. (OBELIX Collab.)
AMSLER 95F PL B358 389 C. Amsler et al. (Crystal Barrel Collab.)
BERTIN 95 PL B361 187 A. Bertin et al. (OBELIX Collab.)
BUGG 95 PL B353 378 D.V. Bugg et al. (LOQM, PNPI, WASH)
AUGUSTIN 92 PR D46 1951 J.E. Augustin, G. Cosme (DM2 Collab.)
BOLTON 92B  PRL 69 1328 T. Bolton et al. (Mark Il Collab.)
FUKUI 91C PL B267 293 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+)
AUGUSTIN 90 PR D42 10 J.E. Augustin et al. (DM2 Collab.)
BAI 90C PRL 65 2507 Z. Bai et al. (Mark Il Collab.)
COFFMAN 90 PR D41 1410 D.M. Coffman et al. (Mark Il Collab.)
BISELLO 89B PR D39 701 G. Busetto et al. (DM2 Collab.)
DUCH 89 ZPHY C45 223 K.D. Duch et al. (ASTERIX Collab.) JP
RATH 89 PR D40 693 M.G. Rath et al. (NDAM, BRAN, BNL, CUNY+)
BIRMAN 88 PRL 61 1557 A. Birman et al. (BNL, FSU, IND, MASD) JP
ANDO 86 PRL 57 1296 A. Ando et al. (KEK, KYOT, NIRS, SAGA+) IJP
REEVES 86 PR D34 1960 D.F. Reeves et al. (FLOR, BNL, IND+) JP
CHUNG 85 PRL 55 779 S.U. Chung et al. (BNL, FLOR, IND+) JP
ALTHOFF 84E PL 147B 487 M. Althoff et al. (TASSO Collab.)
EDWARDS 83B PRL 51 859 C. Edwards et al. (CIT, HARV, PRIN+)
EDWARDS 82E PRL 49 259 C. Edwards et al. (CIT, HARV, PRIN+)
Also PRL 50 219 C. Edwards et al. (CIT, HARV, PRIN+)
SCHARRE 80 PL 97B 329 D.L. Scharre et al. (SLAC, LBL)
FOSTER 68B NP B8 174 M. Foster et al. (CERN, CDEF)
BAILLON 67 NC 50A 393 P.H. Baillon et al. (CERN, CDEF, IRAD)
—— OTHER RELATED PAPERS ——
MASONI 06 JPG 32 R293 A. Masoni, C. Cicalo, G.L. Usai (INFN, CAGL)
FADDEEV 04 PR D70 114033 L. Faddeev et al.
LI 03C EPJ C28 335 D.M. Li et al
LI 03D 1JMP A18 3335 D.M. Li et al
ADAMS 01 PRL 87 041801 T. Adams et al. (NuTeV Collab.)
ANISOVICH 00F EPJ A6 247 A.V. Anisovich et al.
CARVALHO 99 EPJ C7 95 W.S. Carvalho et al.
ABELE 98 PR D57 3860 A. Abele et al. (Crystal Barrel Collab.)
NEKRASOV 98 EPJ C5 507 M.L. Nekrasov
BARBERIS 97C  PL B413 225 D. Barberis et al. (WA 102 Collab.)
BARNES 97 PR D55 4157 T. Barnes et al. (ORNL, RAL, MCHS)
CLOSE 97 PL B397 333 F. Close et al. (RAL, BIRM)
CLOSE 97B PR D55 5749 F. Close et al. (RAL, RUTG, BEIT)
CLOSE 97D  ZPHY C76 469 F.E. Close et al.
BERTIN 96 PL B385 493 A. Bertin et al. (Obelix Collab.)
FARRAR 96 PRL 76 4111 G.R. Farrar (RUTG)
AMELIN 95 ZPHY C66 71 D.V. Amelin et al. (VES Collab.)
GENOVESE 94 ZPHY C61 425 M. Genovese, D.B. Lichtenberg, E. Predazzi (TORI+)
BALI 93 PL B309 378 G.S. Bali et al. (LIVP)
BAUER 93B PR D48 3976 D.A. Bauer et al. (SLAQ)
ARMSTRONG 91B ZPHY (52 389 T.A. Armstrong et al. (ATHU, BARI, BIRM+)
KING 91  NPBPS B2l 11 E. King et al. (FSU, BNL+)
CALDWELL 90 Hadron 89 Conf. p 127 D.O. Caldwell (UCSB)
LONGACRE 90 PR D42 874 R.S. Longacre (BNL)

AHMAD 89 NP B (PROC.)8 50 S. Ahmad et al. (ASTERIX Collab.)

HTTP://PDG.LBL.GOV Page 10 Created: 6/7/2007 11:25



Citation: W.-M. Yao et al. (Particle Data Group), J. Phys. G 33, 1 (2006) and 2007 partial update for edition 2008 (URL: http://pdg.Ibl.gov)

ARMSTRONG 89 PL B221 216 T.A. Armstrong et al. (CERN, CDEF, BIRM+)
BEHREND 89 ZPHY C42 367 H.J. Behrend et al. (CELLO Collab.)
ISHIDA 89 PTP 82 119 S. Ishida et al. (NIHO)
ASTON 88C PL B201 573 D. Aston et al. (SLAC, NAGO, CINC, INUS)
ARMSTRONG 87 ZPHY (C34 23 T.A. Armstrong et al. (CERN, BIRM, BARI+)
ARMSTRONG 84 PL 146B 273 T.A. Armstrong et al. (ATHU, BARI, BIRM+)
BITYUKOV 84 SJNP 39 735 S. Bityukov et al. (SERP)
Translated from YAF 39 1165.
GAVILLET 82 ZPHY C16 119 P. Gavillet et al. (CERN, CDEF, PADO+)
DIONISI 80 NP B169 1 C. Dionisi et al. (CERN, MADR, CDEF+)
DEFOIX 72 NP B44 125 C. Defoix et al. (CDEF, CERN)
DUBOC 72 NP B46 429 J. Duboc et al. (PARIS, LIVP)
LORSTAD 69 NP B14 63 B. Lorstad et al. (CDEF, CERN)

HTTP://PDG.LBL.GOV Page 11 Created: 6/7/2007 11:25




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


