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bb MESONS

(including possibly non-qq states)

nb(1S)

/G(JPC) — 0+(0—+)

Mass m = 9398.7 £ 2.0 MeV
Full width I = 1077 MeV

(S = 1.5)

np(1S) DECAY MODES Fraction (I';/T) Confidence level (MSV/C)
hadrons seen -
3hT3h™ not seen 4672
2hT2h™ not seen 4689
AhT4h— not seen 4648
Yy not seen 4699
Wt <9 x 1073 90% 4698
TrrT <8% 90% 4350

T(15) 16UPCY =01 )

Mass m = 9460.40 4+ 0.10 MeV
Full width ' = 54.02 4 1.25 keV
Scale factor/ p
T(1S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Tt (2.60 £0.10 ) % 4384
ete™ ( 239 +£0.08 )% 4730
w (248 +0.04 )% 4729
Hadronic decays

ggg (81.7 +£0.7 )% -
Y88 (22 +06 )% -
7'(958) anything (2,94 £0.24 )% -
J/¥(1S) anything (54 404 )x10~% S=14 4223

J/Y(1S)n. < 22 x 1070 CL=90% 3623

J/9(1S) xeo < 3.4 x 1076 CL=90% 3429

J/Y(1S) xc1 (39 +12 )x107° 3382

J/(1S) x 2 < 14 x 1070 CL=00% 3359

J/1¥(1S)n.(25) < 22 x 1070 CcL=00% 3317

J/¥(15) X(3940) < 54 x 1079 CL=00% 3148

J/¥(15) X (4160) < 5.4 x 1070 CL=90% 3020
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X(4350) anything, X —
J/¥(15) ¢
Tz1(3900)F anything,
Teer = J/Y(1S)7™
Tz1(4200)F anything,
Z. — J/p(1S)n*
Tz1(4430)F anything,
Teer = J/Y(1S)7™
Xcis anything, X —
J/pK*
1(4230) anything, ¥ —
J/Yp(1S)nt 7~
1(4230) anything, ¥ —
J/P(1S)KT K™
Xc1(4140) anything, xc1 —
J/¥(15)¢
Xco anything
Xc1 anything
Xcl(lP)Xtetra
Xc2 anything
¥(2S) anything
¥(25)nc

4230) anything, ¢ —
P(2S)nT ™
1(4360) anything, ¥ —
P28t~
1(4660) anything, ¢ —
PS8t~
TCE(4050)jE anything, X —
¢(25)7ri
Tca(4430)jE anything,
TcEl — ¢(25)7Ti
Xc1(3872)anything
Teea (4200)+ T<z1(4200)~
Tez1(3900)F Tz (4200)F
Tez1(3900) " T1(3900)~
T.=(4050)" T.=(4050)~
ch(4250)+ Tc=(4250)~
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< 81 x 106
< 13 x 1072
< 6.0 x 1072
< 49 x 1072
< 5.7 x 100
< 38 x 107°
< 75 x 10~6
< 5.2 x 106
< 4 x 103

( 1.90 +0.35 ) x 10~ 4
< 3.78 x 1072

(28 408 )x10~4
(123 £0.20 ) x 10~4

< 36 % 10~
< 65 % 10— 6
< 45 x 10~6
< 21 x 10~
< 32 % 100
< 29 % 10— 6
< 29 % 100
< 79 x 10~9
< 52 x 10~9
< 22 x 10~9
< 88 x 1072
< 6.7 x 1072
< 27 x 104
< 223 x 1072
< 81 x 10~
< 18 x 10~
< 1.58 x 1072
< 2.66 x 1072
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CL=90%

CL=90%

CL=90%

CL=90%
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T.=(4050)* T £(4250)T < 442 x 1075
Tee1(4430)" Toz1(4430) < 2.03 x 1072
T.=(4055)* T_=(4055)F < 233 x 1075
T.=(4055)* Tz (4430)F < 455 x 1075
p < 3.68 x 1070
w0 < 3.90 x 10~6
ata~ < 5 x 10~4
KT K~ <5 x 104
pp < 5 x 104
ata— a0 (21 +08 )x10°
dKTK™ (24 £05 )x1070
wrt ™ (45 +10 )x107°
K*(892)° K~ 7t + c.c. (44 408 )x1076
¢ f},(1525) < 1.63 x 1076
w f>(1270) < 179 x 1076
p(770) a(1320) < 224 x 106
K*(892)° K3(1430)° + c.c. (3.0 +08 )x10~6
K1(1270)* KT < 241 x 100
K1(1400)* KT (1.0 04 )x10°
by(1235)* 7 ¥ < 125 x 1076
at o~ 7070 (1.28 £0.30 ) x 107>
KKt~ + cc. (16 +04 )x100
K*(892)° KO+ c.c. (2.9 +09 )x10~6
K*(892)~ KT+ c.c. < 111 x 1076
f1(1285) anything (46 +31 )x103
D*(2010)* anything (252 £0.20 ) %
1(1285) Xietra < 6.24 x 1072
2H anything (285 +0.25 ) x 107
Sum of 100 exclusive modes ( 1.20040.017) %
Radiative decays
yrtaT (63 +18 )x107°
7070 (17 +07 )x1075
v (S-wave) (46 +£07 )x107°
y7On < 24 x 106
YKT K™ [ (114 £0.13 )x 105
Ypp [b] < 6 x 1070
y2hT2h™ (70 +15 )x10~4
v3ht3h~ (54 £20 )x1074
y4hT 4h~ (74 £35 )x1074
yrtrT KT K™ (29 £09 )x10~4
y2rt 2w~ (25 +09 )x10~4
v3rt3r~ (25 +12 )x1074
yort2r— KT K= (24 +£12 )x1074
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yrtn~ pp (15 +06 )x10~4 4604
y2rt2nr~ pp (4 +6 )x107° 4563
y2KT 2K~ (2.0 £20 )x107° 4601
v’ (958) < 1.9 x 1070 CL=00% 4682
o < 1.0 x 1070 CcL=00% 4714
v 15(980) < 3 x 1072 CL=90% 4678
7 f}(1525) (29 406 )x107° 4609
v (1270) (1.01 +0.06 ) x 1074 4644
vn(1405) < 82 x 1072 CL=90% 4625
7 f5(1500) < 15 x 107 CL=90% 4608

7f(1500) — YKt K~ (1.0 +£04 )x107° -~
v 1(1710) < 26 x 1074 CL=90% 4571

vf(1710) - yKT K~ ( 1.01 £0.32 ) x 107> -
vf(1710) — 7wt o~ (53 +20 )x107° -

vfy(1710) — 7070 < 14 x 1076 CL=00% -

vfo(1710) — ~vnn < 18 x 1070 CL=90% -
7 12(2050) < 53 x 1072 CL=90% 4515
vf(2200) = yKT K~ < 2 x 1074 CL=90% 4475
v£;(2220) - YKT K~ < 8 x 1077 CL=90% 4469
v £;(2220) — vyt < 6 x 10~7 CL=90% -
v1;(2220) — ~vpp < 11 x 1076 CL=90% -
vn(2225) — v¢¢ < 3 x 1073 CL=90% 4469
vnc(1S) < 29 x 1072 CL=90% 4260
v1c(25) < 4 x 104 CL=90% 4031
Y X0 < 66 x 1075 CL=90% 4114
YXel (47 T28 )x1075 4079
Y X2 < 7.6 x 1070 CL=90% 4062
vxc1(3872) < 5 x 1072 CL=90% 3938

vxc1(3872), Xc1 — < 28 x 1076 CL=90% -

rta= 70 /4y
Yxc0(3915) = wJ/v < 3.0 x 1070 CL=00% -
vXxc1(4140) — @ J/9 < 22 x 106 CcL=90% -
Y XX(mx < 3.1 GeV) [c] < 1 x 103 CL=90% -
Y XX(mx < 4.5 GeV) [d] < 2.4 x 10~4 CL=90% -
vX — 7+ > 4 prongs [e] < 1.78 x 10~% CL=95% -
7A0 — ypt T [fl< 9 x 1076 CL=090% -
yAO — Nt [a] < 1.30 x 10~4 CL=90% -
vAY 5 ~Ngg gl < 1 % CL=90% -
yAY — 453 el < 1 x 1073 CL=90% —~
Lepton Family number (LF) violating modes

et T LF < 3.9 x10~7 CL=90% 4730
pt T LF < 27 x 1076 CL=00% 4563
et T LF < 27 x 1070 CL=90% 4563
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et T LF < 42 x 1077 CL=90% 4730
yuErF LF < 6.1 x 1076 CL=00% 4563
yet rF LF < 65 x 1076 CL=00% 4563
Other decays
invisible < 3.0 x 10~% CL=90% -
hadrons (96 +4 )% -
XbO(lP) (h] /G(JPC) _ 0+(0++)
J needs confirmation.

Mass m = 9859.44 + 0.42 £+ 0.31 MeV

xpo(1P) DECAY MODES Fraction (I';/T) Confidence level (M(—fV/C)
v T(1S) ( 1.94+0.27) % 391
DO X < 10.4 % 90% -~
ata KT K70 < 16 x 104 90% 4875
2r T T K™ KY <5 x 105 90% 4875
2t~ K~ K% 270 <5 x 104 90% 4846
21t 27— 270 < 21 x 104 90% 4905
2T 21T KT K™ (1.1 406 )x10~4 4861
2rton~ Kt K= 70 < 27 x 104 90% 4846
2t 2~ Kt K= 270 <5 x 104 90% 4828
3rt2r” K~ K%n0 < 16 x 104 90% 4827
3nt3r~ < 8 x 1072 90% 4904
3rt 37— 270 < 6 x 104 90% 4881
3rT3n T KT K™ (2.4 £12 )x 1074 4827
3rt3r~ Kt K70 < 1.0 x 10~3 90% 4808
Artan— < 8 x 107 90% 4880
At 4x— 270 < 21 x 10~3 90% 4850
J/pJ/y < 7 x 1072 90% 3836
J/(25) < 12 x 104 90% 3571
»(25)1(25) < 3.1 x 1072 90% 3273
J/1(1S)anything < 23 x 1073 90% -
xp1(1P) ) 16(PC) =0t t )
J needs confirmation.
Mass m = 9892.78 4+ 0.26 + 0.31 MeV
Xp1(1P) DECAY MODES Fraction (I';/T) Confidence level (MSV/C)
v T(1S) (35.2 £2.0) % 423
DY X (12.6 £2.2) % —~
atr” Kt K= 70 ( 2.0 £0.6) x 10~4 4892
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2r T T K™ KY (1.3 £0.5) x 10~% 4892
21t K~ K% 270 < 6 x 1074 90% 4863
2rt 27— 270 ( 8.0 £2.5) x 10~4 4921
2T 2n = KT K™ (1.5 +£05) x 10~4 4878
2rt2r~ Kt K= 70 (35 £1.2) x 10~4 4863
2rt2r~ K+ K= 270 (8.6 £3.2) x 10~4 4845
3rt2r” K~ K%n0 (9.3 £3.3) x 10~4 4844
3nT3n~ (1.9 £0.6) x 10~4 4921
3rt 37— 270 (1.7 £0.5) x 1073 4898
3nT3r KT K™ (2.6 +£0.8) x 10~4 4844
3rt3r~ Kt K= 70 (7.5 £2.6) x 10~4 4825
AT 4~ (2.6 +£0.9) x 10~4 4897
4t 4 270 (1.4 £0.6) x 10~3 4867
wanything (49 +1.4)% -
W X¢etra < 4.44 x 10~4 90% -
J/pJ/Y < 27 x 1072 90% 3857
J/(2S) < 17 x 1072 90% 3594
»(25)1(25) < 6 x 1072 90% 3298
J/1(1S)anything < 11 x 1073 90% -
J/W(1S) Xietra < 227 x 10~4 90% -
hy(1P) 16(UPEy =0~ )

Mass m = 9899.3 + 0.8 MeV

hyp(1P) DECAY MODES Fraction (I';/T) p (MeV/c)
15(15)7y (528) % 488
xb2(1P) " 1C(UPCy =0t (2t )
J needs confirmation.

Mass m = 9912.21 + 0.26 + 0.31 MeV

Xp2(1P) DECAY MODES

p
Fraction (I';/T) Confidence level (MeV/c)

v T(15)

DO X

ata KT K70
2rt ™ K™ KY
2nt K~ K%27T0
2t 275~ 270
2rt2n~ KT K~
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(18.041.0) % 442

< 7.9 % 90% -

(8 £5 )x 10=° 4902

< 10 x 10~4 90% 4901

( 5.3+2.4)x 1074 4873
(35+1.4)x 104 4931

( 1.14+0.4) x 10~4 4888
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2t or~ Kt K70

( 2.140.9) x 10~4 4872
2rt2r™ KT K= 270 ( 3.9+£1.8) x 10~4 4855
3rt2r” K~ K%n0 < 5 x 104 90% 4854
3T 3n~ ( 7.04£3.1) x 1072 4931
3rt 37— 270 ( 1.0£0.4) x 103 4908
3rT3n KT K™ < 8 x 1075 90% 4854
3rt3r~ KT K= =0 ( 3.6+1.5) x 10~4 4835
Antan— (8 £4 )x107° 4907
4ntan— 270 ( 1.840.7) x 103 4877
J/pJ/y < 4 x 1075 90% 3869
J/¥(2S) <5 x 1072 90% 3608
»(25)1(25) < 16 x 1072 90% 3313
J /1 (1S)anything ( 1.540.4) x 103 -
T(2S) 16UPCY =01 )
Mass m = 10023.4 4+ 0.5 MeV
m'r(35) — m'r(25) — 331.50 £+ 0.13 MeV
Full width ' = 31.98 4 2.63 keV
Scale factor/ p
T(2S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
T(S)rt 7~ (17.85+ 0.26) % 475
T(18) 7070 (86 + 04)% 480
Tt ( 2.004+ 0.21) % 4686
wtp~ ( 1.93+ 0.17) % S=22 5011
et e ( 1.91+ 0.16) % 5012
T(15) 7O < 4 x 1075 CL=90% 531
T(1S)n (29 + 04 )x107%  s=20 126
J/¥(1S) anything < 6 x 1073 CL=90% 4533
J/Y(1S8)n. < 5.4 x 1070 CL=90% 3984
J/9(1S) xco < 3.4 x 106 CL=00% 3808
J/(1S) X1 < 12 x 1070 CL=90% 3765
J/Y(1S) xeo < 2.0 x 1070 CL=90% 3745
J/¥(18)n.(25) < 25 x 1070 cL=90% 3707
J/¥(15) X (3940) < 2.0 x 1070 CL=90% 3555
J/¥(15) X (4160) < 2.0 x 1070 CL=90% 3442
Xc1anything (22 +05)x10~% -
Xe1(1P)° Xietra < 367 x 1075  CL=90% -
Xc2 anything (23 +08)x10~% -
»(2S8) 7, < 5.1 x 1070 CcL=90% 3732
P(25) xco < 47 x 1076 CL=90% 3536
P(25) xc1 < 25 x 1076 CL=00% 3488
¥(2S5) X2 < 19 x 1070 CL=90% 3464
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S)ne(29)
S) X(3940)
S) X(4160)

—_~
NN DN

«=1(3900)™ T.£1(3900)~
(4200)+ Tee1(4200)~
(3900)F T z1(4200)F
4050)+ T.=(4050)~
=(4250)T T =(4250)~
=(4050)F T z(4250)F
=1(4430)" T.z1(4430)~
4055)i T.=(4055)F
4055)* Tz (4430)F

2H anything

P e e B Be Be e B S s sy

al ol o o o o o o 0

—~~ ~FH ~~~ = =

hadrons

888
Y88
PKT K~
wrtn™
K*(892)° K~ nt + c.c.
¢ £1,(1525)
w H(1270)
p(770) a5(1320)
K*(892)° K5(1430)° + c.c.
K1(1270)* KT
K1(1400)* KT
by(1235)*
pT
rta— 70
Wﬂ'o
71'+7T ’R'O’R'O
K% Ktrn~+ cc.
K*(892)° KO + c.c.
K*(892)” Kt + c.c.
f1(1285)anything
f1(1285)Xtetra
DY Ds1(2536)~, D —
K~ D*(2007)°
DY Ds1(2536)", D —
K% D*(2010)~
D" Dy (2536)~, D, —
K~ D*(2007)°
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< 33 % 10~
< 3.9 % 10— 6
< 3.9 x 10~
< 1.0 x 10~
< 1.67 x 102
< 73 % 10— 6
< 1.35 x 1075
< 267 x 1075
< 2.72 x 102
< 2.03 x 1075
< 1.11 x 1075
< 211 x 102

(2.787F 838) % 10~

(94 £11 )%
(58.8 £ 1.2 )%
( 1.87+ 0.28) %
(16 + 04 )x10°

< 258 x 10~

(23 + 07 )x107°
< 133 x 100
< 5.7 x 10~ 7
< 88 x 10~ 7

(15 + 06 )x107°
< 322 x 100
< 83 x 10~7
< 4.0 x 10~ 7
< 1.16 x 1070
< 8.0 x 10~ 7
< 163 x 100

( 1.30+ 0.28) x 102
( 1.144+ 0.33) x 10~

< 422 x 10~
< 145 x 10~

(22 + 1.6 )x 1073
< 6.47 x 1072

(16 + 04 )x107°
(84 + 23 )x10°

(14 + 04 )x1072
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S=1.2

CL=90%

CL=90%
CL=90%
CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

CL=90%
CL=90%

CL=90%
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D" Dy (2536)~, D, — (82 + 31)x1070
K% D*(2010)~
D D%, (2573)", DX, — (1.4 + 04 )x1075
K~ DY
DY D%,(2573)", DX — (6.9 + 3.0 )x10°0
KeD~
Dt D, (2573), DI, — (9 +£5 )x1076
D:" D%, (2573)", DI, — (5 +6 )x10°
KeD~
Sum of 100 exclusive modes ( 2.90+ 0.30) x 103

Radiative decays

vXp1(1P) (6.9 + 04 )%

vYXp2(1P) ( 7.15+ 0.35) %

vXbo(1P) (38 +£04)%

v 1(1710) < 59 x 1074 CL=90%

v} (1525) < 53 x 1074 CL=90%

v 1(1270) < 241 x 1074 CL=90%

v1(1S) < 27 x 1072 CL=90%

VX0 < 1.0 x 1074 CL=90%

Y Xel < 36 x 1076 CcL=90%

VX2 < 15 x 1072  CL=90%

v xc1(3872) < 23 x 1072 CL=90%
vxc1(3872), Xc1 — < 24 x 1076 cL=90%

at 70 J /4

YXe0(3915) — wJ /v < 28 x 1076 cL=90%

YXc1(4140) — ¢ J/9 < 12 x 1076 CcL=90%

v X(4350) — ¢J/v < 13 x 1076  CL=90%

Ynp(1S) (55 T 33 )x107%  s=12

ynp(1S) — ~Sum of 26 exclu- < 37 x 1076 CcL=90%
sive modes

¥X 5 — 7Sum of 26 exclusive < 49 x 1076  cL=90%
modes

vX — -+ > 4 prongs [l < 1.95 x10~% CL=95%

~vA% — ~hadrons < 8 x 1072 CL=90%

yAY — Ayt < 83 x 1076 CL=90%

Lepton Family number (LF) violating modes
et T LF < 32 x 1070 CL=90%
pt T LF < 33 x 1076 CL=90%

130

111

163
4862
4897
4931
4568
4430
4397
4381
4264

4854
4854
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T>(1D) 16UPSY =0—(2— )

was T(1D)
Mass m = 10163.7 = 1.4 MeV (S =1.7)

T5(1D) DECAY MODES Fraction (I';/T) p (MeV/c)
vy T(1S) seen 679

¥ Xp.g(1P) seen 300
n T(].S) not seen 426
ot~ T(1S) (6.6£1.6) x 103 623

XbO(zP) [A] /G(JPC) :0+(0++)

J needs confirmation.
Mass m = 10232.5 = 0.4 + 0.5 MeV

Xxpo(2P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
v T(25) (1.38+0.30) % 207
v T(15) (3.8 £1.7 ) x 1073 743
DO X <82 % 90% -~
atr= Kt K= 70 <34 x 10~5 90% 5064
2r T T K™ KY <5 x 1075 90% 5063
2t~ K~ K% 270 <22 x 104 90% 5036
27t 27— 270 <24 x 10~4 90% 5092
2rton~ KT K— <15 x 10~4 90% 5050
2t 2~ Kt K—#0 <22 x 104 90% 5035
2t 2~ Kt K= 270 <11 x 10~3 90% 5019
3rt2r” K~ K%n0 <7 x 104 90% 5018
3nt3n~ <7 x 1075 90% 5001
3rt 37~ 270 <12 x 10~3 90% 5070
3rt3n KT K™ <15 x 10~4 90% 5017
3rt3r Kt K70 <7 x 104 90% 4999
Artan— <17 x 10~4 90% 5069
Ant 4n— 270 <6 x 104 90% 5039

xp1(2P) 1" 16UPC =otat+

J needs confirmation.

Mass m = 10255.46 + 0.22 + 0.50 MeV
mXb1(2P) — mXbO(QP) =235+1.0 MeV
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Xp1(2P) DECAY MODES Fraction (I';/T) p (MeV/c)
w T(15) ( 1.6379:39) % 134
v T(25) (18.1 £1.9 ) % 229
v T(1S) (9.9 £1.0 )% 764
77 xp1(1P) (9.1 +13)x103 238
DY X (88 £1.7 )% -~
atr” Kt K= 70 (31 £1.0 ) x 10~4 5075
21t T K™ KY (1.1 £05 ) x 10~% 5075
2t~ K~ K% 270 (7.7 £32 ) x 1074 5047
2rt 27~ 270 (5.9 £2.0 ) x 10~4 5104
2T 2n = KT K™ (10 +4 )x107° 5062
2rt2r~ K+ K= 70 (55 +£1.8 ) x 10~4 5047
2rt 2~ Kt K= 270 (10 +4 )x10~4 5030
3rt2r” K~ K%n0 (6.7 £2.6 )x 10~4 5029
3nT3n~ (1.2 +04 )x 1074 5103
3rt 37— 270 (1.2 £0.4 )x 103 5081
3nT3r" KT K™ (2.0 £0.8 )x10~4 5029
3rt3r~ Kt K~ 70 (6.1 £2.2 )x10~4 5011
AT 4~ (1.7 406 ) x 10~ 5080
4t 4270 (1.9 £0.7 ) x 1073 5051
hp(2P) 1I6UPCY = 0—(1t )
Mass m = 10259.8 4+ 1.2 MeV
hp(2P) DECAY MODES Fraction (I';/T) p (MeV/c)
hadrons not seen -
np(1S)y (22+ 5) % 825
np(2S)~ (48+13) % 257
xb2(2P) " 16(PCy =t t )
J needs confirmation.

Mass m = 10268.65 + 0.22 + 0.50 MeV
mXb2(2P) — mXb1(2P) = 1310 + 0.24 MeV

Xp2(2P) DECAY MODES

p
Fraction (I';/T) Confidence level (MeV/c)

w T(1S)
v T(25)
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v T(1S) (6.6 £0.8 )% 776
77 xp2(1P) (5.1 £0.9 ) x 103 229
DO X <24 % 90% -
ata~ Kt K70 <11 x 104 90% 5082
2r T T K™ KY <9 x 1075 90% 5082
27t ™ K~ K% 270 <7 x 1074 90% 5054
2rt 27~ 270 (3.9 £1.6 ) x 10~4 5110
2T 2n = KT K™ (9 +4 )x1075 5068
2rt2r~ K+ K= 70 (24 £1.1 ) x 1074 5054
2rt2r~ Kt K= 270 (47 £2.3 ) x 1074 5037
3rt2r” K~ K%nO <4 x 104 90% 5036
3t 3n~ (9 +4 )x1075 5110
37t 37— 270 (12 £0.4 )x 1073 5088
3nT3r" KT K™ (1.4 £0.7 ) x 10~4 5036
3rt3r~ Kt K~ 70 (42 £1.7 ) x 10~4 5017
AT 4~ (9 +£5 )x107° 5087
4ntan— 270 (1.3 +0.5 ) x 103 5058
T(3S) 16UPSY =0—1— )
Mass m = 10355.1 + 0.5 MeV
m'r(35) — m'r(25) — 331.50 £+ 0.13 MeV
Full width ' = 20.32 4+ 1.85 keV
Scale factor/ p
T(3S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
T(25)anything (10.6 + 0.8 )% 296
TQRS)r 7~ ( 2.82+ 0.18) % S=1.6 176
T(25) 7070 (1.85+ 0.14) % 190
T(2S)~y~ (50 + 07)% 326
T(25)7° < 5.1 x 1074 CL=90% 298
T1S)rt 7 ( 437+ 0.08) % 813
T(18) 7070 ( 220+ 0.13) % 816
T(1S)n <1 x 1074 CL=90% 677
T(15) =0 < 7 x 1075 CL=00% 846
hp(1P) 7O < 12 x 1073 CL=90% 426
hp(1P) 70 — ~np(1S) 70 (43 + 1.4 )x 1074 -
hp(1P) 7t 7™ < 1.2 x 10~4  CL=90% 352
7t ( 2.29+ 0.30) % 4863
wtp~ ( 218+ 0.21) % S=21 5176
et e ( 2.184+ 0.20) % 5178
hadrons (93 £12 )% -
gg8g (35.7 £ 26 )% -
vgg (97 + 1.8 )x103 -
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2H anything ( 233+ 0.33) x 1072

Radiative decays

vYXp2(2P) (13.1 + 16 )% S=3.4 86
vXp1(2P) (126 + 1.2 )% S=2.4 99
v Xbo(2P) (59 + 06 )% S=1.4 122
YXp2(1P) (100 + 1.0 )x1073  s=17 433
vxp1(1P) (9 +5 )x100% s=18 452
Yxbo(1P) (27 + 04 )x1073 484
v1p(25) < 6.2 x 1074 CL=90% 350
vnp(1S) (51 + 07)x10% 912
~vA% — ~hadrons < 8 x 1072 CL=90% -
vX — v+ > 4 prongs ] < 22 x10~% CL=95% -
yAY — Ayt < 55 x 1076 CL=90% -~
yAD 5 Nt [K] < 1.6 x 1074 CL=90% -~
Lepton Family number (LF) violating modes
et ¥ LF < 42 x 1076 CL=00% 5025
et T LF < 3.6 x10~7 CL=90% 5177
pETrF LF < 31 x 1076 CL=90% 5025
Xb1(3P) [A] /G(JPC) — 0-|'(1 + +)
J needs confirmation.
Mass m = 10513.4 4+ 0.7 MeV
Xxp1(3P) DECAY MODES Fraction (I';/T) p (MeV/c)
T(].S)’y seen 1000
T(2S)~ seen 479
T(35)’}/ seen 157
X2(3P) 1" 16(PC) =0Tt
J needs confirmation.
Mass m = 10524.0 + 0.8 MeV
Xp2(3P) DECAY MODES Fraction (I';/T) p (MeV/c)
T(35)’}/ seen 168
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T(4S)

also known as 77(10580)

16UPSY =0—1— )

Mass m = 10579.4 & 1.2 MeV
Full width ' = 20.5 £ 2.5 MeV

T(4S) DECAY MODES

Fraction (I';/T)

p
Confidence level (MeV/c)

BB

BT B~
Dj anything + c.c.

BOBY
JEKS + (I, ne)KY

non-B B

et e

ptpm

K*(892)° KO

J/1(1S) anything

D*T anything + c.c.

¢ anything
o1
on’

pn

p1'

T(1S) anything
T(1S)ntm™
T(1S)n

T(1S)y

TRS)r T~

hp(1P) 7T 7~

hp(1P)n
np(1S)w

2H anything

>

<
<

<
<
<

<

<

<
<
<
<

<
<

96 %
(51.4 £0.6 ) %
(17.8 +£2.6 ) %
(48.6 +£0.6 ) %

4 x 10~7
4 %

( 1.57+0.08) x 107°
5.7 x 1070
2.0 x 1070
1.9 x 10~4
7.4 %

(7.1 £0.6 )%

1.8 x 1070
4.3 x 10~
1.3 x 10~
2.5 x 10~0
4 x 103

(82 +0.4 )x107°

( 1.81+0.18) x 10~4

(34 £09 )x1072

(82 +0.8 )x107°
not seen

( 2.18+0.21) x 1073
1.8 x 10~4
1.3 x 1072

Double Radiative Decays

vy T(D) — ~yyn T(1S)

<

23 x 102

95%

90%
95%

90%
90%
95%
90%

90%
90%
90%
90%
90%

90%
90%

90%

326
331
326

5290
5233
5240

5099
5240
5226
5196
5247
5217
1053
1026

924

468
600
390

T(10860)

16UPC =0~ )

Mass m = 10885.2 73 MeV
Full width T = 37 £ 4 MeV
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T(10860) DECAY MODES

Fraction (I';/T)

p
Confidence level (MeV/c)

BBX
BB

BB* + c.c.

B* B*
BBM™) 1
BB~

B*Bwx + BB*x

B*B* 7
BBnw
() R(*)
BS BS

BS ES

BsB: + c.c.

B} B;

no open-bottom

ete™

K*(892)0W0

T1S)7 ™t
T(1S)n

T(15)n
TRS)r 7
)N
)t

/

T(2S
T(3S

T(15) K+ K-

nT4(1D)
hp(1P) 7t

hb(2P)’ﬂ'+

Xps(1P)mt o™
Xpo(1P)mt o™

Xbo(1P)w

Xpo(1P)(m
Xbl(lP)W+7r_7r

Xp1(1P)w

xp1(1P) (7T
Xb2(1P)7r+7r_7r

Xb2(1P)w

Xp2(1P) (x

https://pdg.Ibl.gov

T 7To)non—w

T 7To)non—w

T 7To)non—w

( 76.2

(

5.5

(13.7
( 38.1
< 197

(
(
(

<

0.0
7.3
1.0
8.9

( 201

(
(

5

+1.0 )%
+1.6 ) %
+3.4 )%

%
+1.2 )%
+23 )%
+1.4 )%

%
+31)%
+5 )x 1073

1.35+0.32) %

(176

(
(

A A
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3.8

8.3
1.0
53
8.5
6.9
7.8
4.1

4.8

6.1
4.8

3.5

5.7

2.5
6.3
3.9
4.8

+27 )%
+50)(y

+2.1 ) x 1070

x 1070
+0.6 ) x 1073
+17 )x1074

x 1070
+1.3 ) x 1073
+0.6 ) x 1073
19y 10-3

j:1.8)><10_
+1.1 )x1073
10 )5 10-3

+17)><10 3

+23)x1073
x 103
x 103
x 103

1.85+0.33) x 1073
1.57+0.30) x 1073

5.2

+1.9 )x 1074

1.17+0.30) x 10~3

6.0
6

+27 )x 1074
+4 )x107%

90%

90%

90%

90%

90%
90%
90%

1322

1127
1015
1015

739
550
904
904

543

5443
5395
1306
1229
985
783
639

440
959

903

544

894
894
631

861
582

841
552
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Y Xp = 7 T(1S)w < 38 x 1079 90% —
Np(1S)w < 13 % 10~3 90% 1177
np(2S)w < 56 x 10~3 90% 399

Inclusive Decays.

These decay modes are submodes of one or more of the decay modes

above.
¢ anything ( 13.8 f%‘; ) % -
DO anything + c.c. (112 +6 )% -
Dg anything + c.c. (447 £26 )% -
J/1 anything ( 2.06+£0.21) % -
BO anything + c.c. (77 +£8 )% -
BTt anything + c.c. (72 +6 )% -
7T(11020) 1G(UPCY =017 )

Mass m = 11000 + 4 MeV
Full width I = 2478 MeV

T(11020) DECAY MODES Fraction (I';/T) p (MeV/c)

ete (5.4112) x 1076 5500

Xy (1P) 7t 7~ 70 (9 i‘g ) x 1073 1007

Xb1(1P)7T+7T_7TO seen 975

Xb2(1P)7T+7T_7TO seen 956
NOTES

[a] 2m, < M(7777) < 9.2 GeV

[b] 2 GeV < m ey o < 3 GeV

[c] XX = vectors with m < 3.1 GeV

[d] X and X = zero spin with m < 4.5 GeV
[e] 1.5 GeV < mx < 5.0 GeV

[f] 201 MeV < M(ptp™) < 3565 MeV

[g] 0.5 GeV < mx < 9.0 GeV, where myx is the invariant mass of the
hadronic final state.

[h] Spectroscopic labeling for these states is theoretical, pending experimen-
tal information.

[i]1.5 GeV < mx < 5.0 GeV
[/]1.5 GeV < mx < 5.0 GeV
[k] For m_, __ in the ranges 4.03-9.52 and 9.61-10.10 GeV.
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