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T(2S) 1eUPE) = 0@ )

T(2S) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT
10023.4+0.5 1 sHAmMOV 23 RVUE ete™ — hadrons
e o e We do not use the following data for averages, fits, limits, etc. o o o
10022.740.4 2 SHAMOV 23 RVUE ete™ — hadrons
10023.5+0.5 3,4 ARTAMONOV 00 MD1 ete™ — hadrons
10023.6+0.5 5,6 BARU 868 MD1 et e~ — hadrons
10023.1+0.4 7 BARBER 84 ARG ete™ — hadrons

1 Reanalysis of MD1 data using the electron mass from COHEN 87, the radiative correc-
tions from KURAEV 85 and interference effects.
Obtained by reanalysing ARGUS and Crystal Ball data (BARBER 84), but not authored
by the ARGUS and Crystal Ball collaboration.

3 Reanalysis of BARU 86B using new electron mass (COHEN 387).

4Superseded by SHAMOV 23.

5 Reanalysis of ARTAMONOV 84.

6 Superseded by ARTAMONOV 00.

7 Reanalysed by SHAMOV 23.

Mmy@2s) — Mr(1s)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

562.81+0.11 OUR AVERAGE

562.714+0.04+£0.20 3.7M 1 aAll 24ACLHCB T — ptp~
562.85+0.03+0.12 89k 1 AAlJ 24AC LHCB  T(2S) — T(1S)nTn~

1 Observed in prompt pp production.

T(2S) WIDTH
VALUE (keV) DOCUMENT ID
31.98+2.63 OUR EVALUATION See the Note on “Width Determinations of the T°
States”
T(2S) DECAY MODES
Scale factor/

Mode Fraction (I';/T) Confidence level
o TrasS)rta- (17.85+ 0.26) %
L, 7(1S)x%#° (8.6 + 04 )%
3 777 ( 2.00+ 0.21) %
Fa pp™ ( 1.93+ 0.17) % S=22
s ete™ ( 1.91+ 0.16) %
e  7T(15)n° < 4 x 1075 CL=90%
r, TSy (29 + 04 )x107% $S=2.0
g J/¥(1S) anything < 6 x 1073  CL=90%
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K*(892)° K~ 7t + c.c.

¢ £1(1525)

w f(1270)

p(770) ap(1320)

K*(892)° K3(1430)% + c.c.

K1(1270)* KT
K1(1400)* KT
by (1235)* 7 ¥
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< 54 x 1070
< 34 x 106
< 12 x 100
< 20 x 100
< 25 x 106
< 2.0 x 106
< 20 x 100

(22 + 05)x107%
< 3.67 x 107>

(23 4+ 08)x1074
< 5.1 x 100
< 47 x 106
< 25 x 106
< 19 x 100
< 33 x 100
< 3.9 x 106
< 3.9 x 106
< 1.0 x 100
< 1.67 x 1075
< 73 x 106
< 1.35 x 102
< 2.67 x 1075
< 272 x 1072
< 2.03 x 1072
< 111 x 107>
< 211 x 107>

+ 0.30 _5
(2787 §36) x 10
(94 +11 )%
(588 + 1.2 )%

( 1.87+ 0.28) %
(16 + 04 )x107°

< 258 x 100

(23 4+ 07 )x107°
< 133 x 100
< 5.7 x 10~/
< 88 x 10~/

(15 + 06 )x 1070
< 322 x 106
< 83 x 10~/
< 4.0 x 107
< 1.16 x 100
< 8.0 x 107
< 163 x 10~0
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ata= 700 ( 1.30+
KKt n~+ cc. ( 114+
K*(892)° K%+ c.c. < 422
K*(892)” KT + c.c. < 145
f1(1285) anything (22 +
f1(1285) Xietra < 6.47
DY Dy1(2536)~
DY Dg1(2536)~, D — (16 +
K~ D*(2007)°
DY Dg1(2536)~, D — (84 +
K% D*(2010)~
Dt Dg1(2536)~
D¥" Ds1(2536)~, D_ — (14 +
K~ D*(2007)°
D" Ds1(2536)", D_; — (82 %
K% D*(2010)~
DY D%,(2573)~
D} D%,(2573)", DI, — (14 £
-i—K; DO — *—
D7 D%,(2573)~, DS, — (69 +
KeD~
Dt D%,(2573)~
D¥* D%,(2573)", D, — (9 =+
*-lK_*DO — *—
D** D%,(2573)", D — (5 =+
K¢D~
Sum of 100 exclusive modes ( 2.90+

Radiative decays

Yxb1(1P) (6.9 +
¥ xb2(1P) (7.15+
Y xpo(1P) (38 =+
~f(1710) < 59
7 f1(1525) < 53
~£,(1270) < 241
~ £;(2220)
v (1S) < 27
7 Xc0 < 1.0
¥ Xel < 36
Y X2 < 15
vxc1(3872) < 1.8
vXc1(3872), xc1 — < 2.4
ata— 704/

0.28) x 1072
0.33) x 1076
x 10~0
x 10~0
1.6 )x 1073
x 1072

0.4 )x107°

2.3 )x 1076

0.4 )x107°

3.1 )x10°

0.4 )x107°

3.0 )x 1076

5 )x10°

6 )x10°

0.30) x 10~3

0.4 )%

0.35) %

0.4 )%
x 10~4
x 10~4
x 10~4

x 1072
x 104
x 106
x 1072
x 107>
x 106
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Fea  YXc0(3915) — wJ /1 < 28 x 1076 CL=00%

Fg5  VXc1(4140) — ¢ J/v < 12 x 1070 CL=90%

Fgg v X(4350) — ¢J/v < 13 x 1076 CL=90%

Mgz v1p(1S) (55 T 35 )x1074 S=1.2

Fgg  Y7p(1S) — ~Sum of 26 exclu- < 37 x1070  CL=90%
sive modes

[go X5 — 7Sum of 26 exclusive < 4.9 x 1076 CL=90%
modes

Fogo0 X — 7+ > 4 prongs [a] < 1.95 x10~%  CL=95%

Fo1 A% — ~hadrons < 8 x 1072  CL=90%

Foo YA = yputpu~ < 83 %1076 CL=90%

Lepton Family number (LF) violating modes
Fg3 etrT LF < 112 %1070 CL=90%
Foqs pErT LF < 23 x10~7  CL=90%

[a] 1.5 GeV < mx < 5.0 GeV

FIT INFORMATION

An overall fit to 3 branching ratios uses 13 measurements to deter-
mine 2 parameters. The overall fit has a X2 = 11.8 for 11 degrees
of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi-6xj), in percent, from the fit to the branching fractions, x; =

rz’ / rtotal :

X7 | 2
X1
T(2S) F(i)r (et e™)/r(total)

M(utp~) x T(ete™)/Miotal Fals/T
VALUE (eV) DOCUMENT ID TECN COMMENT
6.5+1.5+1.0 KOBEL 92 CBAL ete™ — putpu~
F(T(15)1r+1r‘) X I'(e"‘ e—)/rtota| F1I'5/F
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

105.4+1.0+4.2 11.8k L AUBERT  088P BABR 1058 eTe™ — ~mta—ete—

lysing B(T(1S) — ete™) = (238 + 0.11)% and B(T7(1S) —» ptpu~) = (2.48 +
0.05)%.

I (hadrons) x (et e™)/ltotal M3sls/I
VALUE (keV) DOCUMENT ID TECN COMMENT

0.577+0.009 OUR AVERAGE

0.581 40.004 £0.009 1 ROSNER 06 CLEO 10.0 et e~ — hadrons
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0.5524+0.031+0.017 1 BARU 96 MD1 ete~ — hadrons
0.54 +0.04 +0.02 1 JAKUBOWSKI 88 CBAL eT e~ — hadrons
0.58 4+0.03 +0.04 2 GILES 848 CLEO ete~ — hadrons
0.60 +0.12 +0.07 2 ALBRECHT 82 DASP ete~ — hadrons
0.54 +0.07 T5-02 2 NICZYPORUK 81C LENA et e~ — hadrons
0.41 +0.18 2 BOCK 80 CNTR ete™ — hadrons

1 Radiative corrections evaluated following KURAEV 85.
2 Radiative corrections reevaluated by BUCHMUELLER 88 following KURAEV 85.

T(2S) PARTIAL WIDTHS
Mete™) s

VALUE (keV) DOCUMENT ID
0.61210.011 OUR EVALUATION

T(2S) BRANCHING RATIOS

F(T(15)1r+1r_)/rt°ta| r]_/r
Abbreviation MM in the COMMENT field below stands for missing mass.
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

17.85+0.26 OUR FIT
17.9210.26 OUR AVERAGE

16.8 +1.1 +1.3 906k ! LEES 11c BABR eTe™ — nTa— X
17.80+0.0540.37 170k 2 LEES 11L BABR T(2S) —» ntx putpu~
18.024+0.02+0.61 851k 3 BHARI 09 CLEO ete™ — ntax— MM
17.2240.1740.75  11.8k 4 AUBERT 088P BABR ete™ — + 0t
19.2 +0.2 +1.0 52.6k © ALEXANDER 98 CLE2 ﬁreﬂz , - MM
18.1 +0.5 +1.0 11.6k ALBRECHT 87 ARG efTe — ﬁrMM
16.9 +4.0 GELPHMAN 85 CBAL ete™ — ete atsa—
19.1 +1.2 +0.6 BESSON 84 CLEO #«tx— MM

18.9 +2.6 FONSECA 84 CUSB ete  — ¢tyv—ntnr

21 47 7 NICZYPORUK 81B LENA ete™ — ¢to—ntr

1 EES 11C reports r(res) —» T(15)7r+7r_)/rtota|] x [B(7(3S) — 7T(2S)any-
thing)] = (1.78 £ 0.02 £+ 0.11) x 102 which we divide by our best value B(7(3S) —

T(2S)anything) = (10.6 £ 0.8) x 102, Our first error is their experiment's error and
our second error is the systematic error from using our best value.

2Using B(T(1S) — putp™) = (2.48 + 0.05)%.
A weighted average of the inclusive and exclusive results.

4Using B(T(25) — eTe™) = (1.91 +0.16)%, B(7(25) — ptu™) = (1.93+£0.17)%
and, [, (7(25)) = 0.612 4 0.011 keV.

5Using B(T(1S) — eTe™) = (2,52 & 0.17)% and B(7(1S) — utpu~) = (2.48 +
0.07)%.

r(T(1S)7%7°) /Tiotal ro/r
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

8.6 +0.4 OUR AVERAGE

8.43+0.1640.42 38k 1 BHARI 09 CLEO ete™ — #070p+T¢—
9.2 +0.6 +0.8 275 2 ALEXANDER 98 CLE2 ete= — 7070p+ ¢~
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95 4+1.9 +1.9 25 ALBRECHT 87 ARG ete™ — 7070p+,—
8.0 +1.5 GELPHMAN 85 CBAL eTe~ — #x070p+,—
10.3 +2.3 FONSECA 84 CUSB ete  — #070p+,—

1 Authors assume B(T(1S) — et e™) + B(T(1S) — uTpu™) = 4.96%.
2Using B(T(1S) — eTe™) = (2,52 & 0.17)% and B(7(1S) — utp~) = (2.48 +
0.07)%.

r(r@Ss)x2x%/r(r@s)=*=") PYLE!
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.462+0.037 1 BHARI 09 CLEO ete™ = T(25)

I Not independent of other values reported by BHARI 09.
r(7'+ T—)/rtotal I-3/r
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
2.0040.21 OUR AVERAGE
2.00+0.1240.18 22k 1 BESSON 07 CLEO ete™ = 7(25)— T+~
1.7 £1.5 +0.6 HAAS 848 CLEO ete™ — 7177

1BESSON 07 reports [[(T(2S) = 77 77) /Tiorall / [B(T(2S) = ptpu™)] = 1.04 +
0.04 4 0.05 which we multiply by our best value B(7(2S) — ut p7) = (1.934£0.17) x

10~2. Our first error is their experiment’s error and our second error is the systematic
error from using our best value.

(™) Fiota ra/T
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
0.0193+0.0017 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram
below.

0.02030.0003 +0.0008 120k ADAMS 05 CLEO ete™ — putpu~
0.0122+0.0028 +0.0019 1 KOBEL 92 CBAL ete™ — ptu~
0.0138+0.0025 +0.0015 KAARSBERG 89 CSB2 ete™ — ptpu~
0.009 +0.006 +0.006 2ALBRECHT 85 ARG ete™ — ptpu~
0.018 +0.008 +0.005 HAAS 848 CLEO etTe™ — putpu~
e o o We do not use the following data for averages, fits, limits, etc. o o o

<0.038 90 NICZYPORUK 81C LENA ete™ — ptpu~™

1Taking into account interference between the resonance and continuum.
2 Re-evaluated using B(T(1S) — utp™) = 0.026.
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WEIGHTED AVERAGE
0.0193+0.0017 (Error scaled by 2.2)

|

2
X
—+| ADAMS 05 CLEO 15
— ] KOBEL 92 CBAL 44

- -+ KAARSBERG 89 (CSB2 3.5
- | ALBRECHT 85 ARG
HAAS 84B CLEO

9.3
(Confidence Level = 0.0094)
| | | | J

0 0.005 0.01 0.015 0.02 0.025 0.03

F(u+ /f)/ Mtotal

r(rtr)/M(ptp) M3/l
VALUE EVTS DOCUMENT ID TECN COMMENT
1.04:0.040.05 22k BESSON 07 CLEO ete™ — T(29)
F(7(18)7%) /Teotal e/l
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT

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

< 4 90 LTAMPONI 13 BELL ete™ — T(15)x0
< 18 90 2HE 08A CLEO ete™ — ¢t~y
<110 90 ALEXANDER 98 CLE2 eTe™ — ¢tiHy
<800 90 LURZ 87 CBAL ete™ — (Ti yy

LTAMPONI 13 reports [[(T(2S) = T(15)70) /Tiorall / [B(T(2S) — T(1S)nt77)]
< 2.3 x 10~% which we multiply by our best value B(7(2S) — T(15)7r+7r_) =

17.85 x 1072,
2 Authors assume B(T(1S) — eTe™) + B(T(1S) = utpu™) = 4.96%.

r(1@1S)=%/r(r@s)zt=") e/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<23 90 TAMPONI 13 BELL ete™ — 7(15)n0
r(T(IS) ")/rtotal r7/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN  COMMENT

2.9 0.4 OUR FIT Error includes scale factor of 2.0.
2.9 0.4 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.

2.3940.31+0.14 112 1LEES 11L BABR T(25) — (t¢n
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21 T8L +03 14 2HE 08A CLEO eTe™ — ¢tiy

e o o We use the following data for averages but not for fits. @ e

3.55+0.32+0.05 241 S3TAMPONI 13 BELL ete™ — T(1S)n

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

<9 90 LA AUBERT  088P BABR ete™ — yatra al¢te—
< 28 90 ALEXANDER98 CLE2 ete™ — ¢ty

< 50 90 ALBRECHT 87 ARG ete™ = atra—¢te—MMm
< 70 90 LURZ 87 CBAL ete™ — ¢ti—(vy, 370)
< 100 90 BESSON 84 CLEO ete™ — ata—¢Te— MM
< 20 90 FONSECA 84 CUSB ete  —

€e+ 2 (’Y")/,7T+7T_ 7r0)

1 Using B(T(1S) — ete™) = (238 + 0.11)% and B(7(1S) —» utp~) = (2.48 +
0.05)%.

2 Authors assume B(T(1S) — ete™) + B(T(1S) - ptu™) = 4.96%.

3 TAMPONI 13 reports M(7(2S) = T1S)n)/Tiotall / [B(T(2S) — TAS)xt 7))
= (1.99 £+ 0.14 £+ 0.11) x 10~3 which we multiply by our best value B(7(2S) —
T@AS)nT7n7) = (17.85 £ 0.26) x 10~2. Our first error is their experiment’s error and

our second error is the systematic error from using our best value.
4 Using [, (T7(25)) = 0.612 =+ 0.011 keV.

WEIGHTED AVERAGE
2.9+0.4 (Error scaled by 1.9)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

X2
— TAMPONI 13 BELL 3.8
e LEES 11L BABR 25
........... HE 08A CLEO 1.2
7.4
(Confidence Level = 0.024)
| | | J
0 2 4 6 8
M(7(15)n)/Teotal (units 107%)
r(T@S)n)/r(TAs)z* =) r7/T1

VALUE (units 1073) CL% EVTS DOCUMENT ID TECN COMMENT
1.64+0.25 OUR FIT Error includes scale factor of 2.0.
1.99:40.140.11 241  TAMPONI 13 BELL ete™ — 7(18)7
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e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

1.35-+0.17+0.08 LI EES 11L BABR T7(2S) — (v Tn)(vy)utp~
< 5.2 90 2 AUBERT 088P BABR ete™ — ~yata— (a0)et ™

I Not independent of other values reported by LEES 11L.

2 Not independent of other values reported by AUBERT 08BP.
r(r@S)=%)/r(r@s)n) Fe/T7
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o o
<0.13 90 TAMPONI 13 BELL eTe™ — T(15)x0
I (J/4(1S) anything) /Tiotal s/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.006 920 MASCHMANN 90 CBAL ete™ — hadrons
r(J/"p(lS) nc)/rtotal Fo/T
VALUE CL% DOCUMENT ID TECN COMMENT
<5.4 x 10~6 90 YANG 14 BELL ete™ — J/wX
I-(J/ ¥(1S) Xco) /Ttotal Mo/l
VALUE CL% DOCUMENT ID TECN COMMENT
<3.4x10~6 90 YANG 14 BELL ete™ — J/wX
r(J/"p(lS) Xcl)/rtotal I-ll/r
VALUE CL% DOCUMENT ID TECN COMMENT
<1.2 x 106 90 YANG 14 BELL eTe™ — J/X
r(J/"/’(ls) Xc2) /Ttotal M2/l
VALUE CL% DOCUMENT ID TECN COMMENT
<2.0 x 106 90 YANG 14 BELL ete™ — J/pX
I (4/9(15)1c(25)) /Teotal 3/l
VALUE CL% DOCUMENT ID TECN COMMENT
<2.5x10~6 90 YANG 14 BELL eTe™ — J/9X
I (J/4(15)X(3940)) /Ttotal l1a/T
VALUE CL% DOCUMENT ID TECN COMMENT
<2.0 x 10~6 90 YANG 14 BELL eTe™ — J/9X
I(J/%(15) X(4160)) /T total ls/T
VALUE CL% DOCUMENT ID TECN COMMENT
<2.0 x 10~6 90 YANG 14 BELL eTe™ — J/9X
I (xc1anything) /Tyotal Me/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
2.24+0.441+0.20 376 JIA 17 BELL 7(2S5) — ~vJ/¥(15)
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0
r(Xcl(]-P) Xtetra)/rtotal I-17/r
VALUE CL% DOCUMENT ID TECN COMMENT
<36.7 x 106 90 LA 17A BELL ete— — hadrons

LFor a tetraquark state Xy 1.,

, with mass in the range 1.16—2.46 GeV and width in the

range 0-0.3 GeV. Measured 90% CL limits as a function of X;;,., mass and width range
from 4.4 x 1079 t0 36.7 x 1070.

I (xc2anything) /Tyotal Mg/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
2.28+0.73+0.34 JIA 17 BELL T(2S) — ~J/9(1S)
r(¢(25)ﬂc) /Ttotal Mo/l
VALUE CL% DOCUMENT ID TECN COMMENT
<5.1x10~6 90 YANG 14 BELL ete™ — (25)X
I'(1/1(25) XCO)/ Mtotal F20/T
VALUE CL% DOCUMENT ID TECN COMMENT
<4.7 x 106 90 YANG 14 BELL eTe™ — 4(25)X
I(¥(25)Xc1) /Ttotal M2 /T
VALUE CL% DOCUMENT ID TECN COMMENT
<2.5 x 106 90 YANG 14 BELL eTe™ — 4(25)X
I (%(25)xc2) /Ttotal 2o/l
VALUE CL% DOCUMENT ID TECN COMMENT
<1.9x10—6 90 YANG 14 BELL ete™ — (25)X
I'(1/1(25) 'I]c(25)) / ltotal I-23/ r
VALUE CL% DOCUMENT ID TECN COMMENT
<3.3x 106 90 YANG 14 BELL ete™ — 4(25)X
I(1(25) X(3940)) /Ttotal l24/T
VALUE CL% DOCUMENT ID TECN COMMENT
<3.9 x 106 90 YANG 14 BELL eTe™ — 9(25)X
I(¥(25) X(4160)) /T eotal Fas/T
VALUE CL% DOCUMENT ID TECN COMMENT
<3.9 x 106 90 YANG 14 BELL eTe™ — 4(25)X
M(Tcz1(3900)F Tez1(3900) ™) /Teotal T26/T
VALUE CL% DOCUMENT ID TECN COMMENT
<1.0 x 106 90 1A 18 BELL T(25) — J/¢rtXx

1 Assuming B(Tz1(3900)F — J/yn¥) = 1.
r(TcE1(4200)+ TcEl (4200)-)/ I-totill I-27/ r
VALUE CL% DOCUMENT ID TECN COMMENT
<16.7 x 10—6 90 1A 18 BELL 7T(1S) — J/yntX

1 Assuming B(TCEI(4200)i — J/z/nri) =1
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I (Tee1(3900)F Tz (4200)F) /Tioral 28/l

VALUE CL% DOCUMENT ID TECN COMMENT

<7.3 x 106 90 1A 18 BELL T(25) — J/¢rtXx
1 Assuming B(T z1(4200)F — J/ymt) = 1 = B(T £ (3900)F — J/ypn).

I(Tce(4050) " Tce(4050) ) /Tiotal T29/T

VALUE CL% DOCUMENT ID TECN COMMENT

<13.5 x 10—6 90 N 18 BELL T(25) = xc1(1P)ntX
1Assuming B(TCE(4050)i — Xcl(lp)ﬂ':t)

I(Tez(4250)" Tz(4250)7) /Teotal M3o/T

VALUE CL% DOCUMENT ID TECN COMMENT

<26.7 x 10—6 90 1A 18 BELL T(25) = xc1(1P)ntX
1 Assuming B(Tz(4250)F — yx 1 (1P)x%) =1

[ (Tez(4050)* Tcz(4250)) /Tiotal F31/T

VALUE CL% DOCUMENT ID TECN COMMENT

<27.2 x 10—6 90 1A 18 BELL T(25) = xc1(1P)ntX
1 Assuming B(Tz(4050)F — x q1(1P)7%) =1 = B(Tz(4250)F — x1(1P)7¥)

M(Tcz1(4430)F Tee1(4430)7) /Teotal l32/T

VALUE CL% DOCUMENT ID TECN COMMENT

<20.3 x 10—6 90 1A 18 BELL T(25) — %(2S)rt X
1 Assuming B(T =1 (4430)F — ¢(2P)r%) =1

[ (Tez(4055)* Tce(4055)) /Tiotal F33/T

VALUE CL% DOCUMENT ID TECN COMMENT

<11.1 x 10—6 90 1A 18 BELL T(25) — %(2S)rtXx
1 Assuming B(Tz(4055)F — (25)nt) =1

[ (Tez(4055)* Tee1(4430)) /Miotal F3a/T

VALUE CL% DOCUMENT ID TECN COMMENT

<21.1 x 10—6 90 1A 18 BELL T(25) — %(2S)rt X
1 Assuming B(Tz(4055)F — (25)nE) = 1 = B(T .z (4430)F — (25)n+)

I'(@ anything) /Tsotal M35/l

VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT

2.78+8:gg OUR AVERAGE Error includes scale factor of 1.2.

2.64+0.1110-2 LEES 146 BABR eTe™ — 2H X
3.3740.50+0.25 58 ASNER 07 CLEO ete™ —2H X
r(ggg)/rtotal M37/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

58.8+1.2 6M 1 BESSON 06A CLEO T(25) — hadrons
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1 Calculated using the value [(vgg)/I(ggg) = (3.18 + 0.04 + 0.22 + 0.41)% from
BESSON 06A and PDG 08 values of B(r T 7~ 7(1S)) = (18.1+0.4)%, B(x9 79 1(15))

=(8.6+0.4)%, B(ut ) = (1.93+£0.17)%, and Rhadrons = 3-51. The statistical error
is negligible and the systematic error is partially correlated with that of I'(vgg)/Iotal
measurement of BESSON 06A.

r(vgg)/T(ggs) l3g/l37
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT
3.18+0.04+0.47 6M BESSON 06A CLEO 7(2S) — (v +) hadrons
M@Kt K™)/Tiotal l39/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
1.58+0.33+0.18 58 SHEN 12A BELL 7(1S) — 2(KTK™)
Mwnt ™) /Tiotal la0/T
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<2.58 90 SHEN 12A BELL T(1S) — 2(zt 7~ )0
r(K*(892)° K~ 7t +c.c.) /Teotal Fa1/T
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
2.3240.40+0.54 135 SHEN 12A BELL 7(1S) - KT K- ntzx—
[ (¢15(1525)) /T eotal Fa2/T
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<1.33 90 SHEN 12A BELL T7T(1S) —» 2(KTK™)
r(w f2(1270))/ Mtotal Fa3/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT

<0.57 90 SHEN 12A BELL 7(1S) —» 2(xt 7~ )a0
r(P(770) 32(1320))/ Mtotal aa/T
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<0.88 90 SHEN 12A BELL 7(1S) — 2(xt 7 )x0
I (K*(892)°K%(1430)° + c.c.) /Teotal las/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
1.53+0.52+0.19 32 SHEN 12A BELL T(1S) - KT K= atzx—
I (K1(1270)* KF) /T sotal Fa6/T
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<3.22 90 SHEN 12A BELL T(1S) » Kt K= atzx—
r(K1(1400):|: K:F)/rtotal I-47/r
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT

<0.83 90 SHEN 12A BELL T(1S) - KT K= atzx—
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I (b1(1235)* 7F) /T yotal Tag/T
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT

<0.40 90 SHEN 12A BELL 7(1S) — 2(zt 7 )x0
M(p7)/Total Fag/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT

<1.16 90 SHEN 13 BELL 7(25) » nt7x—#0
Mata— 1r°) /Ttotal so/T
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT

<0.80 90 SHEN 13 BELL 7(25) —» nt7x—#0
r(w WO)/rtotaI Ms1/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT

<1.63 90 SHEN 13 BELL 7(25) » ata a0x0
Ok 1r°7r°) /Ttotal M52/
VALUE (units 1076) EVTS DOCUMENT ID TECN COMMENT
13.04+1.9+2.1 261 + 37 SHEN 13 BELL 7(25) » nta 200
M(KEKt 7~ +cc.)/Tiotal Ms3/T

VALUE (units 100 1% EVTS

DOCUMENT ID TECN COMMENT

1.1440.30+0.13 40 + 10

SHEN 13 BELL T(25) - KSKk— =t

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

<3.2 90

1 poBBS 12A T(25) » KIK=aT

1 Obtained by analyzing CLEO Il data but not authored by the CLEO Collaboration.

(K*(892)°K® +c.c.) /Tiotal Msa/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT

<4.22 90 SHEN 13 BELL T(25) —» KQKk— =t
r(K*(892)~ K+ +c.c.) /Tiotal s/l
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT

<1.45 90 SHEN 13 BELL T(25) = KQK— =t
I (f(1285) anything) /Tyotal Is6/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
2.20+1.50+0.63 2.9k JIA 17A BELL ete™ — hadrons
r(f].(1285)xtetra)/rtotal I-57/r
VALUE CL% DOCUMENT ID TECN COMMENT

<64.7 x 106 90 LA 17A BELL ete~ — hadrons

lFor a tetraquark state Xy 1

, with mass in the range 1.16—2.46 GeV and width in the

range 0-0.3 GeV. Measured 90% CL limits as a function of X;;,., mass and width range
from 7.8 x 107 t0 64.7 x 1076,
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(D} Ds1(2536)~, D; = K~ D*(2007)°) /Total 5o/l
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
1.6+0.3+0.2 GAO 23 BELL eT e at 10.52 GeV
(DY Ds1(2536)~, D; = K% D*(2010)~) /Ttotal Feo/T
VALUE (units 10’5) DOCUMENT ID TECN COMMENT
0.84+0.18+0.15 GAO 23 BELL eTe  at 10.52 GeV
(D%* Ds1(2536)~, D;; & K~ D*(2007)°) /Teotal e2/T
VALUE (units 10*5) DOCUMENT ID TECN COMMENT
1.440.4+0.2 GAO 23 BELL eT e at 10.52 GeV
(Dt Ds1(2536)~, D; — K% D*(2010)7) /Total le3/l
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
0.82+0.2540.19 GAO 23 BELL et e at 10.52 GeV

+ - p*- - po
I'(Ds D;2(2573) » Dy — K- D ) /Ttotal Fes/T
VALUE (units 10*5) DOCUMENT ID TECN COMMENT
1.440.4+0.2 GAO 23 BELL eT e at 10.52 GeV
[(D¥ D%,(2573)", D}y = K% D™)/Tiotal Fee/T
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
0.69+0.20+0.22 GAO 23 BELL ete™ at 10.52 GeV
(DX D%y (2573)~, D%y — K~ D°)/Tiotal les/T
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
0.94+0.5+0.2 GAO 23 BELL eT e at 10.52 GeV

*+4 - *— -
F(D:t D%y (2573)", DIy — KED™)/Teotal Feo/T
VALUE (units 10*5) DOCUMENT ID TECN COMMENT
0.54+0.311+0.47 GAO 23 BELL eTe™ at 10.52 GeV
I (Sum of 100 exclusive modes) /'yqtal F70/T
VALUE (units 10_2) DOCUMENT ID COMMENT
0.29+0.03 1.2 poBBS 12A  T(2S) — hadrons

1DOBBS 12A presents individual exclusive branching fractions or upper limits for 100

modes of four to ten pions, kaons, or protons.

2 Obtained by analyzing CLEO Il data but not authored by the CLEO Collaboration.

M (vxb1(1P))/Ttotal F/T
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.069 +0.004 OUR AVERAGE

0.0693+0.00124+0.0041 407k ARTUSO 05 CLEO eTe™ — 4X

0.069 £0.005 =0.009 EDWARDS 99 CLE2 T(2S) — ~x(1P)
0.091 £0.018 4+0.022 ALBRECHT 858 ARG eTe™ — ~conv. X
0.065 +£0.007 40.012 NERNST 85 CBAL ete™ — X

0.080 +£0.017 40.016 HAAS 84 CLEO ete™ — ~yconv. X
0.059 +£0.014 KLOPFEN... 83 CUSB ete™ — ~X
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M (vXx52(1P))/Ttotal 72/T
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.0715+0.0035 OUR AVERAGE
0.0724+0.0011+0.0040 410k ARTUSO 05 CLEO ete™ — 4X
0.074 +0.005 +0.008 EDWARDS 99 CLE2 7T(25) — vx(1P)
0.098 +0.021 +0.024 ALBRECHT 85 ARG eTe™ — ~yconv. X
0.058 +0.007 +0.010 NERNST 85 CBAL ete™ — X
0.102 +0.018 +0.021 HAAS 84 CLEO etTe™ — ~conv. X
0.061 +0.014 KLOPFEN... 83 CUSB ete™ — 54X
F(7x60(1P))/Ttotal 73/l
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.038 +0.004 OUR AVERAGE
0.0375+0.0012+0.0047 198k ARTUSO 05 CLEO eTe™ — AX
0.034 +0.005 +0.006 EDWARDS 99 CLE2 7T(25) — vx(1P)
0.064 +0.014 +0.016 ALBRECHT 856 ARG eTe™ — ~conv. X
0.036 +0.008 +0.009 NERNST 85 CBAL eTe™ — ~X
0.044 +0.023 +0.009 HAAS 84 CLEO eTe™ — ~conv. X
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.035 +0.014 KLOPFEN... 83 CUSB ete™ — X
I(vf(1710)) /Teotal M74/T
VALUE (units 1075) CL% DOCUMENT ID TECN  COMMENT
<59 90 LALBRECHT 89 ARG T(25) —» yKt K~
o o ¢ We do not use the following data for averages, fits, limits, etc. o o o
< 5.9 90 2ALBRECHT 89 ARG T(25) - ~yntx—

1 Re-evaluated assuming B(fp(1710) — KT K™) =o0.10.

2 Includes unknown branching ratio of fo(1710) — atn~

/

I'(7 f2(1525)) [Ttotal M7s/T
VALUE (units 10_5) CL% DOCUMENT ID TECN  COMMENT
<53 90 LALBRECHT 89 ARG T(25) —» yKtK—

1 Re-evaluated assuming B(f/2(1525) — KK)=0.71.
I(v£(1270)) /Teotal M76/T
VALUE (units 1075) CL% DOCUMENT ID TECN  COMMENT
<24.1 90 LALBRECHT 89 ARG 7T(25) = ~yntna—

1 Using B(5(1270) — =7) = 0.84.
I (v£,(2220)) /Total F72/T
VALUE (units 1075) CL% DOCUMENT ID TECN  COMMENT
e o e We do not use the following data for averages, fits, limits, etc. o o o
<6.8 90 LALBRECHT 89 ARG T(25) —» yKtK—

1includes unknown branching ratio of f(2220) — KTK™.
I'(7 n,_-(lS))/ Mtotal M7/l
VALUE CL% DOCUMENT ID TECN  COMMENT
<2.7x10~5 90 WANG 118 BELL T(2S5) — +X
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r(’YXcO) /Ttotal F79/T
VALUE CL% DOCUMENT ID TECN COMMENT

<1.0 x 10~4 90 WANG 118 BELL 7(2S) — X

I (YXc1)/Ttotal lgo/T
VALUE CL% DOCUMENT ID TECN COMMENT

<3.6 x 106 90 WANG 118 BELL T(25) — X
r('YXc2)/rtotaI Fg1/T
VALUE CL% DOCUMENT ID TECN COMMENT

<1.5x10~5 90 WANG 118 BELL 7(2S5) —» ~vX
I(Yxc1(3872)) /Tiotal g2/l
VALUE CL% DOCUMENT ID TECN COMMENT

<1.8x10~5 90 1 WANG 118 BELL T(2S) — X

LWANG 118 reports [M(T(2S) —  vxc1(3872))/Tiorall X [B(x.1(3872) —
atx= J/¢(1S))] < 0.8 x 100 which we divide by our best value B(x1(3872) —

rt = J/(1S)) = 4.3 x 1072.

r(’YXcl(3872)- Xcl ™ at a0 J/¢)/rtotal g3/l
VALUE CL% DOCUMENT ID TECN COMMENT
<2.4 x 106 90 WANG 118 BELL T(25) — X
I(vxc0(3915) = wJ/¥)/Teotal lea/T
VALUE CL% DOCUMENT ID TECN COMMENT
<2.8 x 106 90 WANG 118 BELL T(25) — X
I-(")'Xcl(4140) - ¢J/"/’)/rtotal Fgs/I
VALUE CL% DOCUMENT ID TECN COMMENT
<1.2 x 106 90 WANG 118 BELL T(25) — X
I(vX(4350) = ¢J/%)/Total Fgs/T
VALUE CL% DOCUMENT ID TECN COMMENT
<1.3 x 106 90 WANG 118 BELL T(25) — X
I'(7 ﬂb(ls))/ Mtotal 7/l
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
551-%% OUR AVERAGE Error includes scale factor of 1.2.
6.1708+02 20k FULSOM 18 BELL T(25) —» +X
3.9+1.17 58 13+ 5k 1 AUBERT 09AQ BABR T(2S) — X

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

<21 90 LEES 11)

< 8.4 ) L BONVICINI 10
< 5.1 90 2 ARTUSO 05

1Assuming r77b(15) = 10 MeV.
2 Superseded by BONVICINI 10.
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I(Yn6(15) — v Sum of 26 exclusive modes) /T tta| g/l
VALUE CL% DOCUMENT ID TECN COMMENT
<3.7 x 106 90 SANDILYA 13 BELL 7(2S) — + hadrons
r(yX p5 — 7¥Sum of 26 exclusive modes) /yotal Fgo/T
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN COMMENT
< 49 90 SANDILYA 13 BELL 7(2S) — ~ hadrons
o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
4627207 +10.6 10  1poBBS 12 T(2S) — ~ hadrons
1 Obtained by analyzing CLEO Il data but not authored by the CLEO Collaboration.
r('Yx > 9+24 Prongs)/rtotal Foo/T
(1.5 GeV < my < 5.0 GeV)
VALUE (units 1074) CLY% DOCUMENT ID TECN COMMENT
<1.95 95 ROSNER 07A CLEO ete™ — X
r(’)’AO - 7hadr0n5)/rt°ta| rgl/r
(0.3 GeV < mao <7 GeV)
VALUE CL% DOCUMENT ID TECN COMMENT
<8 x 10~3 90 1 LEES 11H BABR T(2S) — ~ hadrons

1 For a narrow scalar or pseudoscalar, AO, excluding known resonances, with mass in the
range 0.3—7 GeV. Measured 90% CL limits as a function of m a0 range from 1 x 10—©

to 8 x 1072,

0 —_
F(yA° = yut ™) /Teotal Fg2/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT
<8.3 90 1 AUBERT 09z BABR ete™ — A0 — Hputp—

L For a narrow scalar or pseudoscalar, AO, with mass in the range 212-9300 MeV, excluding
J/1¢ and 9(2S). Measured 90% CL limits as a function of m 4o range from 0.26-8.3 x

109,

— LEPTON FAMILY NUMBER (LF) VIOLATING MODES ——

+
M(e=7F)/Tiotal o3/l
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT
<1.12 90 DHAMIJA 24 BELL ete™ — eT+T
o o o We do not use the following data for averages, fits, limits, etc. @ o o
<3.2 ) LEES 108 BABR eTe™ — et T
+
r(ﬂ T:':)/ ltotal I-94/ r
VALUE (units 10~°) cL% DOCUMENT ID TECN  COMMENT
< 0.23 90 DHAMIJA 24 BELL ete™ — pT+T
e o e We do not use the following data for averages, fits, limits, etc. o o o
< 33 90 LEES 108 BABR ete™ — putrT
<14.4 95 LOVE 08A CLEO ete™ — utrF
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T(2S) Cross-Particle Branching Ratios
B(7T(2S) = w=tn~) x B(T(3S) = T(25)X)

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
1.7840.02+0.11 906k LEES 11c BABR eTe™ — ntn— X
T(25) REFERENCES
AALJ 24AC JHEP 2410 122 R. Aaij et al. (LHCb Collab.)
DHAMIJA 24 JHEP 2402 187 R. Dhamija et al. (BELLE Collab.)
GAO 23 PR D108 112015 B.S. Gao et al. (BELLE Collab.)
SHAMOV 23 PL B839 137766 A.G. Shamov, O.L. Rezanova (NOVO, NOVOU)
FULSOM 18 PRL 121 232001 B.G. Fulsom et al. (BELLE Collab.)
JIA 18 PR D97 112004 S. Jia et al. (BELLE Collab.)
JIA 17 PR D95 012001 S. Jia et al (BELLE Collab.)
JIA 17A° PR D96 112002 S. Jia et al. (BELLE Collab.)
LEES 14G PR D89 111102 J.P. Lees et al. (BABAR Collab.)
YANG 14 PR D90 112008 S.D. Yang et al. (BELLE Collab.)
SANDILYA 13 PRL 111 112001 S. Sandilya et al. (BELLE Collab.)
SHEN 13 PR D88 011102 C.P. Shen et al. (BELLE Collab.)
TAMPONI 13 PR D87 011104 U. Tamponi et al. (BELLE Collab.)
DOBBS 12 PRL 109 082001 S. Dobbs et al.
DOBBS 12A° PR D86 052003 S. Dobbs et al.
SHEN 12A° PR D86 031102 C.P. Shen et al. (BELLE Collab.)
LEES 11C PR D84 011104 J.P. Lees et al. (BABAR Collab.)
LEES 11H PRL 107 221803 J.P. Lees et al. (BABAR Collab.)
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)
LEES 11L PR D84 092003 J.P. Lees et al. (BABAR Collab.)
WANG 11B PR D84 071107 X.L. Wang et al. (BELLE Collab.)
BONVICINI 10 PR D81 031104 G. Bonvicini et al. (CLEO Collab.)
LEES 10B  PRL 104 151802 J.P. Lees et al. (BABAR Collab.)
AUBERT 09AQ PRL 103 161801 B. Aubert et al. (BABAR Collab.)
AUBERT 09Z PRL 103 081803 B. Aubert et al. (BABAR Collab.)
BHARI 09 PR D79 011103 S.R. Bhari et al. (CLEO Collab.)
AUBERT 08BP PR D78 112002 B. Aubert et al. (BABAR Collab.)
HE 08A  PRL 101 192001 Q. He et al. (CLEO Collab.)
LOVE 08A  PRL 101 201601 W. Love et al. (CLEO Collab.)
PDG 08 PL B667 1 C. Amsler et al. (PDG Collab.)
ASNER 07 PR D75 012009 D.M. Asner et al. (CLEO Collab.)
BESSON 07 PRL 98 052002 D. Besson et al. (CLEO Collab.)
ROSNER 07A PR D76 117102 J.L. Rosner et al. (CLEO Collab.)
BESSON 06A PR D74 012003 D. Besson et al. (CLEO Collab.)
ROSNER 06 PRL 96 092003 J.L. Rosner et al. (CLEO Collab.)
ADAMS 05 PRL 94 012001 G.S. Adams et al. (CLEO Collab.)
ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)
ARTAMONOV 00 PL B474 427 A.S. Artamonov et al.
EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab
ALEXANDER 98 PR D58 052004 J.P. Alexander et al. (CLEO Collab
BARU 96 PRPL 267 71 S.E. Baru et al. NOVO
KOBEL 92 ZPHY (53 193 M. Kobel et al. (Crystal Ball Collab.

MASCHMANN 90
ALBRECHT 89
KAARSBERG 89

BUCHMUEL... 88

ZPHY C46 555
ZPHY C42 349
PRL 62 2077

HE ete™

W.S. Maschmann et al.
H. Albrecht et al.
T.M. Kaarsberg et al.

Physics 412 W. Buchmueller, S. Cooper

Editors: A. Ali and P. Soeding, World Scientific, Singapore

JAKUBOWSKI 88

ALBRECHT 87
COHEN 87
LURZ 87
BARU

ALBRECHT 85
ALBRECHT 85E
GELPHMAN 85
KURAEV 85
NERNST 85
ARTAMONOV 84
BARBER 84

ZPHY C40 49
ZPHY (35 283
RMP 59 1121
ZPHY C36 383

86B  ZPHY C32 622 (errat.)

ZPHY C28 45
PL 160B 331
PR D32 2893
SINP 41 466

Z. Jakubowski et al.

H. Albrecht et al.

E.R. Cohen, B.N. Taylor
B. Lurz et al.

S.E. Baru et al.

H. Albrecht et al.

H. Albrecht et al.

D. Gelphman et al.
E.A. Kuraev, V.S. Fadin

Translated from YAF 41 733.

PRL 54 2195
PL 137B 272
PL 135B 498
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R. Nernst et al.
A.S. Artamonov et al.
D.P. Barber et al.

(Crystal Ball Collab.
(ARGUS Collab.
(CUSB Collab.
(HANN, DESY, MIT

(Crystal Ball Collab.
(ARGUS Collab.
(RISC, NBS
(Crystal Ball Collab.
(NOVO

(ARGUS Collab.
(ARGUS Collab.
(Crystal Ball Collab.
(NOVO

(Crystal Ball Collab.
(NOVO

S D D o
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BESSON 84 PR D30 1433 D. Besson et al. (CLEO Collab.)
FONSECA 84 NP B242 31 V. Fonseca et al. (CUSB Collab.)
GILES 84B PR D29 1285 R. Giles et al. (CLEO Collab.)
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