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n(1405)

/G(JPC) = ot~ 1)

A REVIEW GOES HERE - Check our WWW List of Reviews

VALUE (MeV)

n(1405) MASS

DOCUMENT

ID

1408.8+1.8 OUR AVERAGE

Error includes scale factor of 2.1. See the ideogram below.

WEIGHTED AVERAGE

1408.8+1.8 (Error scaled by 2.1)

ABLIKIM
ABLIKIM
ABLIKIM
AMSLER
AMSLER
MANAK

- ALDE

AMSLER
BOLTON
FUKUI
AUGUSTIN

-~ ANDO
- NICHITIU
- ADAMS

CICALO
BERTIN

- BERTIN
- BAI
- RATH

Includes data from the 2 datablocks that follow this one.

X2
12E BES3 0.0
12E BES3 0.3
11J BES3 6.4
04B CBAR
04B CBAR 3.4
00A MPS 0.6
97B GAM4 6.4
95F CBAR 0.0
92B MRK3 2.2
91C SPEC 27.1
90 DM2 3.2
86 SPEC 5.0
02 OBLX
01B B852 2.6
99 OBLX 0.6
97 OBLX 0.1
95 OBLX 129
90C MRK3 0.6
89 MPS 0.7

72.1

(Confidence Level < 0.0001)

1360 1380 1400 1420 1440 1460
1(1405) mass (MeV)
nmm MODE
VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

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

1406.2+ 2.3 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.

1400.0+ 1.7 743
1407.0+ 3.5 108
1399.8+ 2.2728

1392 +14 900 + 375
1394 + 8 6.6 + 2.0k
1404 + 6 9082

HTTP://PDG.LBL.GOV

ABLIKIM
ABLIKIM

1 ABLIKIM

AMSLER
AMSLER
MANAK

Page 1

12e BES3
12e BES3

11) BES3

Jp — y(xtaa0)
J)p — 4 (x0x070)
I — wnrtrT)

048 CBAR 0pp — 7r+71'_7r+7r_77
048 CBAR 0pp — 7r+7r_7r071'0n

00A MPS

187 p — n7r+7r_n
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1424 + 6 2200 ALDE 978 GAM4 100 7~ p — na970n
1409 + 3 AMSLER 95F CBAR 0pp — nT 7~ 7970y
1400 + 6 2 BOLTON 928 MRK3 J/¢p — ~yprtn—
1388 + 4 FUKUI 91C SPEC 8957 p— nnta n
1398 + 6 261 3 AUGUSTIN 90 DM2 J/ip — 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 @

1385 + 7 BAI 99 BES J/¢p — ynmta—

WEIGHTED AVERAGE
1406.2+2.3 (Error scaled by 2.2)

2

X
------ ABLIKIM 12E BES3 2.7
~~~~~~~ ABLIKIM 12E BES3 0.1
--------- ABLIKIM 11J BES3 3.3

-------- AMSLER 04B CBAR

-------- AMSLER 04B CBAR 2.3
------- MANAK 00A MPS 0.1
—+— - ALDE 97B GAM4 8.8
------ AMSLER 95F CBAR 0.9
-------- BOLTON 92B MRK3 1.1
— b FUKUI 91C SPEC 20.8
R AUGUSTIN 90 DM2 1.9
- - ANDO 86 SPEC 7.6
49.4

(Confidence Level < 0.0001)

|

1360 1380 1400 1420 1440 1460
1(1405) mass, n7m mode (MeV)
K'Km MODE (ag(980)~ or direct K K )

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

1413.94+ 1.7 OUR AVERAGE Error includes scale factor of 1.1.

1413 +14 3651 4NICHITIU 02 OBLX

1416 + 4 42 20k ADAMS 018 B852 18 GeVrn—p— KT K= x0n
1405 + 5 5 CICALO 99 OBLX 0Bp — KT K%w:Fw+7r_
1407 + 5 5 BERTIN 97 OBLX 0pp— KE(KO)aFatna—
1416 + 2 5 BERTIN 95 OBLX 0Bp — KKnnmm

1416 + 8 [ 700  ©BAl 90C MRK3 J/3 — yKQKE7T

1413 + 5 6 RATH 80 MPS 2147 p— an ngo

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

1459 + 5 TAUGUSTIN 92 DM2 J/ip — yKKm
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wwy MODE
VALUE (MeV) EVTS
1390412 235 + 91

DOCUMENT ID

TECN

COMMENT

AMSLER

048 CBAR 0pp — nin atr ~

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

1424+10+11
1401+18
1432+ 8

47w MODE

VALUE (MeV)

EVTS

BAI

8,9 AUGUSTIN

9 COFFMAN

04J
90
90

DOCUMENT ID

DM2

TECN

BES2 J/¢p — yyw T~

Jjb — mta"yy

MRK3 J/¢ — nt a2y

COMMENT

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

MRK3 J/ip — yata—ntr—
898 DM2

1420+£20
1489+12

3270

BUGG

10 gISELLO

K'Km MODE (unresolved)

VALUE (MeV)

EVTS

DOCUMENT ID

95

TECN

J/y — Amy

COMMENT

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

191 11,12 AB|IKIM
249 + 35 1112 Al IKIM
62 + 18 11,12 ABLIKIM

1452.7+ 3.3
1437.64+ 3.2
14459+ 5.7
1442 +10

1445 +
1433
1413
1453
1419
1424
1421

1440

1440
1425 + 7

1 The selected process is J/1) — wag(980) .

410
693
296
500
170

8800
620

174

11 gaj

11 AUGUSTIN
11 AUGUSTIN
11 pucH

11 RATH

11 BIRMAN
11 REEVES
11 cHUNG

11 EDWARDS

11 SCHARRE

800 11,13 BAILLON

13Mm
08E
08E
98C
90
90
89
89
88
86
85

82E

80
67

2 From fit to the ap(980)m 0~ + partial wave.
3 Best fit with a single Breit Wigner.

4 Decaying dominantly directly to KtK =

0

BES3
BES2
BES2
BES
DM2
DM2
ASTE
MPS
MPS
SPEC
SPEC

CBAL

MRK?2
HBC

5 Decaying into (KK) g7, (K7)gK, and ag(980) .

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

wave.

YP(2S) - wKKm
J/p —
/b —
J/p —
/b —
J/p —
Pp — T KEr T KO
214 7~ p — K%K%ﬂ'on
87 p— KtKOx—n
6.6 pp — KKrX

87~ p— KKmn

J/y — ﬂyK+K_7r0

J/y — ﬂyK%Kiﬂ'q:
0pp — KKnnm

7 Excluded from averaging because averaging would be meaningless.
8 Best fit with a single Breit Wigner.
9 This peak in the «p channel may not be related to the 1(1405).

10 Estimated by us from various fits.

1 These experiments identify only one pseudoscalar in the 1400-1500 range. Data could

also refer to 1(1475).
12 Systematic uncertainty not evaluated.
13 From best fit of 0 — T partial wave , 50% K*(892) K , 50% ag(980) .

wKOKT 7~ + c.c.

HTTP://PDG.LBL.GOV

Page 3

Created: 8/21/2014 12:55



Citation: K.A. Olive et al. (Particle Data Group), Chin. Phys. C38, 090001 (2014) (URL: http://pdg.Ibl.gov)

n(1405) WIDTH

VALUE (MeV) DOCUMENT ID

51.0+2.9 OUR AVERAGE

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

ror includes scale factor of 1.8. See the ideogram below.

WEIGHTED AVERAGE
51.0+2.9 (Error scaled by 1.8)

2
X
-+ ABLIKIM 12E BES3 0.3
— ABLIKIM 12E BES3 0.1
e ABLIKIM 11J BES3 0.0
»»»»»»»»»»»» AMSLER 04B CBAR 0.1
»»»»»»»»»»»» AMSLER 04B CBAR 0.1
_l MANAK 00A MPS

_t ALDE 97B GAM4 3.6
e e AMSLER 95F CBAR 12.3
------------- BOLTON 92B MRK3 0.1
------------ FUKUI 91C SPEC 4.0
»»»»»»»»»»»» AUGUSTIN 90 DM2 0.0
— ANDO 86 SPEC 8.1
—= NICHITIU 02 OBLX 0.0
»»»»»»»»»»»»» ADAMS 01B B852 0.4
+4- CICALO 99 OBLX 0.1
-+ BERTIN 97 OBLX 0.3
4+ BERTIN 95 OBLX 0.1
—_— AUGUSTIN 92 DM2 7.1

BAI 90C MRK3
RATH 89 MPS 20.9
57.7

(Confidence Level < 0.0001)
| |

0 50 100 150

1(1405) width (MeV)
nwx MODE

VALUE (MeV) EVTS DOCUMENT ID

200

TECN  COMMENT

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

54 + 4 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

48.34+ 5.2 743 ABLIKIM
55.0411.0 198 ABLIKIM
52.8+ 7.61’9‘(13 14 ABLIKIM
55 +11 900 + 375 AMSLER
55 +12 6.6 + 2.0k AMSLER
80 +21 9082 MANAK
85 +18 2200 ALDE

86 +10 AMSLER
47 +13 15 BOLTON
50 + 4 FUKUI

53 +11 16 AUGUSTIN
31 + 7 ANDO
HTTP://PDG.LBL.GOV Page 4

Jp — y(xtaa0)
I/ — 3 (x07070)
J/p — wnmtx™)
+

T
71'_71'0

12e BES3
12e BES3

11) BES3

048 CBAR
048 CBAR
00A MPS

978 GAM4
95F CBAR
92B MRK3

0pp — 7T T n
wov
187  p — nw+w_n
0.0p
071.077

0pp — 7

100 7~ p— nm
0pp — atnn
Jjp — ynmt

91C SPEC 8957 p — 777r+7r_n
90 DM2 J/¢p — yqpata—

86 SPEC 87 p— nrin n
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WEIGHTED AVERAGE
5414 (Error scaled by 1.6)

ABLIKIM
ABLIKIM
ABLIKIM
AMSLER
AMSLER
MANAK
ALDE
AMSLER
BOLTON
FUKUI

x2
12E BES3 1.4
12E BES3 0.0
11J BES3 0.0
04B CBAR 0.0
04B CBAR 0.0
00A MPS 15
97B GAM4 2.9
95F CBAR 10.0
92B MRK3 0.3
91C SPEC 14

AUGUSTIN 90 DM2 0.0

ANDO

86 SPEC 11.1
28.6
(Confidence Level = 0.0026)
J

0 50 100 150

1(1405) width n7m mode (MeV)
K'Km MODE (ao(980)~ or direct K K )

VALUE (MeV) EVTS DOCUMENT ID

TECN

200

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 L7 NICHITIU 02
42410+ 9 20k ADAMS 01B
504+ 4 CICALO 99
48+ 5 18 BERTIN 97
50+ 4 18 BERTIN 95
754+ 9 AUGUSTIN 92
167415 19
01131 +32 BAI 90C
19+ 7 19 RATH 89
HTTP://PDG.LBL.GOV Page 5

OBLX
B852
OBLX
OBLX
OBLX
DM2

MRK3
MPS

18 GeV 7~ p — KT K= n0n
0pp— K:ths)-ﬂ':FTl'J’_ﬂ'_
0.0 pp — K:t(KO)TK':Fﬂ'—i_TF_
0pp — KKnnm

J/p — yKKm

J/p — ngKiﬁ

214 17 p — an_’g K =0
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WEIGHTED AVERAGE
48+4 (Error scaled by 2.1)

X2

4444444 NICHITIU 02 OBLX 02

<<<<<<<< ADAMS 01B B852 0.2

—+ CICALO 99 OBLX 0.2

»»»»»»»» BERTIN 97 OBLX 0.0

—+ BERTIN 95 OBLX 0.2

—+— - AUGUSTIN 92 DM2 88

BAI 90C MRK3

............... RATH 89 MPS 175

27.1

(Confidence Level = 0.0001)
| | | | | J

0 20 40 60 80 100 120

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

wwy MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
64 +18 235 + 01 AMSLER 048 CBAR 0pp — nia atr~
e o o We do not use the following data for averages, fits, limits, etc. ® o o
101.0+ 8.8+8.8 547 BAI 04) BES2 J/¢ — fy’y7'r+7r_
174 +44 AUGUSTIN 90 DM2 J/¢p — ata— vy
90 +26 20 COFFMAN 90 MRK3 J/¢ — mt 72y
47t 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 @
160+ 30 BUGG 95 MRK3 J/tp — yrta—ntr—
144413 3270 21 BISELLO 898 DM2 J/¢ — 4wy
K Kn 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 @

459+ 8.2 191 22,23 ABLIKIM 13M BES3 ¢(2S) —» wKKm

489+ 9.0 249 & 35 22,23 ABLIKIM 08t BES2 J/ — wKIKT 7~ +cc
3424185 62 & 18 22,23 ABLIKIM 08E BES2 J/¢ — wKtT K70

93 +14 206 22 AUGUSTIN 90 DM2 J/ip — yKT K~ =0

105 +10 693  22AUGUSTIN 90 DM2 J/y — K2 Kt T

62 +16 500 22 DUCH 80 ASTE Bp — KKnmm

100 +11 170 22 RATH 80 MPS 2147 p— KLIKkQx0n
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66 + 2 8800 22 BIRMAN 88 MPS 87 p— KTKOx n
60 +10 620 22 REEVES 86 SPEC 6.6 pp — KKnuX

60 +10 22 CHUNG 85 SPEC 87 p— KKnn

55 20 174 22EDWARDS 82t CBAL J/yp — yKt K= 0
50 T30 22SCHARRE 80 MRK2 J/i — yKQKEAT
80 +10 800 22,24 BAILLON 67 HBC 00pp —» KKnmm

14 The selected process is J/1) — wag(980) .

15 From fit to the ap(980)m 0~ + partial wave.

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

17 Decaying dominantly directly to Kt K= 70,

18 pecaying into (KK)gm, (Km)gK, and ap(980) .

19 From fit to the ap(980)m 0 — * partial wave , but ap(980) 7 1 7+ cannot be excluded.
20 This peak in the v p channel may not be related to the r(1405).

21 Eqtimated by us from various fits.

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

23 Systematic uncertainty not evaluated.
24 From best fit to 0 — 1 partial wave , 50% K*(892) K , 50% ap(980) .

n(1405) DECAY MODES

Mode Fraction (I';/T) Confidence level
M KK seen
F2 nmwm seen
M3 ap(980) 7 seen
M4 n(77)s-wave seen
F5 f0(980)77 seen
6 4m seen
M7 pp <58 % 99.85%
g 77
o  p%y seen
Mo @7
N1 K*(892)K seen

n(1405) (i) (v~)/I (total)

I'(KK1r) X I'('yfy)/l'tota| Mg/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT

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

<0.035 90 2526 AHOHE 05 CLE2 106ete — ete™ K% KT T
F(nmm) x T(v7)/Teotal g/l
VALUE (keV) CL% DOCUMENT ID TECN COMMENT

<0.095 95 ACCIARRI 016 L3 183-202 et e™ — ete nrta—

HTTP://PDG.LBL.GOV Page 7 Created: 8/21/2014 12:55
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M%) x F(v7)/Ttotal Folg/T

VALUE (keV) CL% DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o o
<15 95 ALTHOFF 84E TASS ete  — ete nta—~n

25 Using 7(1405) mass and width 1410 MeV and 51 MeV, respectively.
26 Assuming three-body phase-space decay to KOS KErF.

n(1405) BRANCHING RATIOS

M(nnr)/T(KKn) ra/T1
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o

1.0940.48 27 AMSLER 048 CBAR 0Bp — ntn—ntznn
<05 90 EDWARDS 838 CBAL J/i) — nmmy
<11 90 SCHARRE 80 MRK2 J/¢ — nmmy
<15 95 FOSTER 688 HBC 0.0 Bp

0

M (p%7)/T (nmm) Fo/T2
VALUE DOCUMENT ID TECN COMMENT
0.111+0.064 AMSLER 048 CBAR 0 pp
r(a0(980) 1r) /f(K?‘n‘) 3/l
VALUE EVTS DOCUMENT ID TECN  COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
~ 0.15 28 BERTIN 95 OBLX 0Bp — KKnmm
~ 0.8 500 28 DUCH 80 ASTE pBp — nta— kExTKO
~ 0.75 28 REEVES 86 SPEC 6.6 pp — KKuX
I'(ao(980) 1I') /r(ﬂr‘ll') F3/I'2
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.29-40.10 ABELE 98E CBAR 0 pp — nn0n0x0
0.1940.04 2200 29 ALDE 978 GAM4 100 7~ p — na970n
0.56+£0.04--0.03 29 AMSLER 95F CBAR 0pBp — nta 7970y
I'(ao(980)1r) / I'(n (‘"‘W)S-wave) M3/Ta
VALUE EVTS DOCUMENT ID TECN  COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.91+0.12 ANISOVICH 01 SPEC 0.0Bp — nrta—atn—
0.1540.04 9082 30 MANAK 00A MPS 187 p— nnlTa n
0.70-£0.12+0.20 31 Al 99 BES J/Yp — ynmtaT
F(e%7)/T (KK) Mo/l
VALUE DOCUMENT ID TECN COMMENT
0.0152+-0.0038 32COFFMAN 90 MRK3 J/i) — vyt~
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I'(n (WW)S-wave) / r("?”fﬂ') 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 @

0.81+0.04 2200 ALDE 978 GAM4 100 7~ p — 777r0 70n

I (f5(980)n) /T (nm) Ms/T2

VALUE DOCUMENT ID TECN COMMENT

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

0.3240.07 33 ANISOVICH 00 SPEC 0.9-1.2 p — n3r9

r(PP) /Ttotal F7/T

VALUE CL% DOCUMENT ID TECN COMMENT

<0.58 09.85 27,34 AMSLER 048 CBAR 0 Bp

I‘(K*(892) K) /r(ao(980)1r) Mi/ls

VALUE DOCUMENT ID TECN COMMENT

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

0.08440.024 30 ADAMS 018 B852 18GeV 71 p— KT K n0n
0

(¢7)/r (%) Mo/o

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.77 95 35 BAl 045 BES2 J/Yp — yyKT K™

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

28 Assuming that the a3(980) decays only into KK.

29 Assuming that the ap(980) decays only into n.

30 statistical error only.

31Assuming that the a(980) decays only into 7.

32Using B(J/¢p — ~m(1405) — ~KKm)=4.2 x 1073 and B(J/1» — ~n(1405) —

’y’ypo):6.4 %102 and assuming that the 'ypo

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

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

35 Calculated by us from B(J/1) — n1(1405)y — ¢yv) < 0.82 x 10~% and B(J/v —

n(1405)y — pOv~) = (1.07 + 0.17 4 0.11) x 10~ 4.

n(1405) REFERENCES

ABLIKIM 13M PR D87 092006 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 12E  PRL 108 182001 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 11J  PRL 107 182001 M. Ablikim et al. (BES Il Collab.)
ABLIKIM 08E PR D77 032005 M. Ablikim et al. (BES Collab.)
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.

ANISOVICH 00  PL B472 168 A.V. Anisovich et al.

MANAK 00A PR D62 012003 J.J. Manak et al. (BNL E852 Collab.)
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.)
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J.Z. Bai et al.
D. Alde et al.

Translated from YAF 60 458.

BAI 98C PL B440 217
ALDE 97B  PAN 60 386
BERTIN 97 PL B400 226
AMSLER 95F PL B358 389
BERTIN 95 PL B361 187
BUGG 95 PL B353 378
AUGUSTIN 92 PR D46 1951
BOLTON 92B  PRL 69 1328
FUKUI 91C PL B267 293
AUGUSTIN 90 PR D42 10
BAI 90C PRL 65 2507
COFFMAN 90 PR D41 1410
BISELLO 89B PR D39 701
DUCH 89 ZPHY (45 223
RATH 89 PR D40 693
BIRMAN 88 PRL 61 1557
ANDO 86 PRL 57 1296
REEVES 86 PR D34 1960
CHUNG 85 PRL 55 779

ALTHOFF 84E PL 147B 487
EDWARDS 83B PRL 51 859
EDWARDS 82E  PRL 49 259

Also PRL 50 219
SCHARRE 80 PL 97B 329
FOSTER 68B NP B8 174
BAILLON 67 NC 50A 393

A. Bertin et al.
C. Amsler et al.
A. Bertin et al.
D.V. Bugg et al.

J.E. Augustin, G. Cosme

T. Bolton et al.
S. Fukui et al.

J.E. Augustin et al.

Z. Bai et al.

D.M. Coffman et al.

G. Busetto et al.
K.D. Duch et al.
M.G. Rath et al.
A. Birman et al.
A. Ando et al.
D.F. Reeves et al.
S.U. Chung et al.
M. Althoff et al.
C. Edwards et al.
C. Edwards et al.
C. Edwards et al.

D.L. Scharre et al.

M. Foster et al.
P.H. Baillon et al.

(BES Collab.
(GAMS Collab.

)
)
(OBELIX Collab.)
(Crystal Barrel Collab.)
(OBELIX Collab.)
(LOQM, PNPI, WASH)
(DM2 Collab.)
(Mark 11l Collab.)
(SUGI, NAGO, KEK, KYOT+)
(DM2 Collab.)
(Mark Il Collab.)
(Mark Il Collab.)
(DM2 Collab.)
(ASTERIX Collab.) JP
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