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bb MESONS

(including possibly non-qq states)

nb(15) 16(PC) =0t~ )
Mass m = 9398.7 & 2.0 MeV (S = 1.5)
Full width I = 1072 MeV
P
np(1S) DECAY MODES Fraction (I';/T) Confidence level (MeV/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
Tt <8% 90% 4350
T(1S) 16JPCY =0—1— )
Mass m = 9460.30 & 0.26 MeV (S = 3.3)
Full width ' = 54.02 4+ 1.25 keV
[Nee = 1.340 £ 0.018 keV
Scale factor/ p
T(1S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Tt (2.60 £0.10 ) % 4384
et e ( 2.38 £0.11 )% 4730
W (248 +0.05 )% 4729
Hadronic decays
ggg (81.7 +£0.7 )% -
07 -4 (22 +06 )% -
7'(958) anything (294 +0.24 )% -
J/¥(1S) anything (54 404 )x10~% S=14 4223
J/Y(1S)n. < 22 x 1070 CL=90% 3623
J/49(1S) xc0 < 34 x 1076 CL=00% 3429
J/P(1S) xc1 (39 +12 )x107° 3382
J/(1S) X2 < 14 x 1070 CL=00% 3359
J/¥(1S)n.(25) < 22 x 1079 CL=00% 3317
J/1(15) X(3940) < 54 x 1070 CL=90% 3148
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J/(15) X (4160) < 5.4 x 1076 cL=90% 3018
X(4350) anything, X — < 81 x 1076 CL=90% -
J/6(18)6
Z.(3900)* anything, Z. — < 13 x 1075 CL=00% -
J/p(1S) 7+
Z.(4200)* anything, Z. — < 6.0 x 1075 CL=90% -
J/p(1S) 7+
Z.(4430)* anything, Z. — < 49 x 1072 CL=90% -
J/p(1S) 7+
XciS anything, X — < 5.7 x 1070 CL=90% -
J/pK*
Xc1(3872) anything, x.1 — < 95 x 1070 CL=90% -
J/p(AS)rt 7
1 (4260) anything, 1 — < 38 x 1072 CL=90% -
J/Y(S)rtn
1(4260) anything, ¥ — < 75 x 1070 CL=90% -
J/p(1S) KT K=
Xc1(4140) anything, xc1 — < 5.2 x 1070 CL=90% -
J/0(1S)6
Xco anything < 4 x 1073 CL=90% -
Xc1 anything ( 1.90 +0.35 ) x 10~4 -
Xe1(1P) Xietra < 3.78 x 1072 CL=90% -
Xc2 anything (28 408 )x10~4 -
¥ (2S) anything (123 £0.20 ) x 10~ 4 -
»(2S5) e < 3.6 x 1070 CL=90% 3345
¥(25) X0 < 65 x 1070 CL=90% 3124
¥(2S) X1 < 45 x 1070 CL=00% 3070
Y(2S5) X2 < 21 x 1076 CL=00% 3043
¥(25)n(25) < 32 x 1070 CL=00% 2994
¥ (25) X(3940) < 29 x 1070 CL=00% 2797
¥ (2S5) X(4160) < 29 x 1076 CcL=90% 2642
1 (4260) anything, 1 — < 7.9 x 1072 CL=90% -
P(2S)n T ™
1 (4360) anything, 1 — < 5.2 x 1072 CL=90% -
P(2S)nT ™
1 (4660) anything, 1 — < 22 x 1072 CL=90% -
P(2S)nT ™
X(4050)F anything, X — < 88 x 1075 CL=00% -
7,[1(25)7ri
Z.(4430)* nything, Z. — < 6.7 x 1072 CL=90% -
Y(28)m*
Z (4200) Z.(4200)~ < 223 x 1072 CL=90% -
Z.(3900)* Z.(4200)F < 81 x 1076 CL=090% -
Z.(3900)*" Z.(3900)~ < 1.8 x 1070 CL=90% -
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X (4050)" X(4050)~ < 1.58 x 1075 CL=90% -

X(4250)T X (4250)~ < 2.66 x 1072 CL=90% -
X(4050)iX(4250) < 442 x 1075 CL=90% -

(4430) -(4430)~ < 2.03 x 1072 CL=90% -
X (4055)* X (4055)F < 233 x 1072 CL=90% -
X (4055)* Z.(4430)F < 455 x 1075 CL=90% -
pT < 3.68 x 1070 CL=90% 4697
w0 < 3.90 x 1076 CL=00% 4697
R < 5 x 10~% CL=90% 4728
Kt K~ <5 x 104 CL=00% 4704
pp < 5 x 1074 CL=90% 4636
at o~ 70 (21 +08 )x10° 4725
PKTK™ (24 +05 )x107° 4622
wrt ™ (45 +1.0 )x107° 4694
K*(892)° K~ nt + c.c. (44 08 )x1070 4667
¢} (1525) < 163 x 1076 CL=00% 4549
w f(1270) < 1.79 x 1070 CL=90% 4611
p(770) a>(1320) < 2.24 x 1070 CL=90% 4605
K*(892)° K3(1430)° + c.c. (30 +08 )x1076 4579
K1(1270)F KT < 241 x 1070 CL=00% 4631
K1(1400)* KT (1.0 +04 )x1070 4613
by (1235)F 7 F < 1.25 x 1076 CL=00% 4649
at o= 7070 (1.28 £0.30 ) x 1075 4720
K K n~+ cc (16 +04 )x10~6 4696
K*(892)°K? + c.c. (29 409 )x1076 4675
K*(892)” KT+ c.c. < 111 x 1076 CL=00% 4675
f1(1285) anything (46 +31 )x103 -
D*(2010)* anything (252 +0.20 ) % -
1(1285) Xietra < 6.24 x 1072 CL=90% -
2H anything ( 2.85 £0.25 ) x 10~° -
Sum of 100 exclusive modes ( 1.200£0.017) % -

Radiative decays

vyt (63 +18 )x107° 4728
77r07r0 (17 +07 )x1075 4728

~y77 (S-wave) (46 +£07 )x107° 4728
ya9n < 24 x 1076 CL=90% 4713
YKTK™ [a] ( 1.14 +£0.13 ) x 107> 4704
PP [b] < 6 x 1076 CL=00% 4636
y2hT2h~ (70 +£15 )x10~4 4720
v3hT3h™ (54 +£20 )x1074 4703
y4hT 4h™ (74 +35 )x107% 4679
yrtaT KT K™ (29 +09 )x104 4686
y2rt2m— (25 £09 )x10~4 4720
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y3nT3r~ (25 +12 )x10~% 4703
yort2r— KT K= (24 +£12 )x1074 4658
yrt o~ pp (15 +06 )x10~4 4604
y2rt 2T pp (4 +6 )x107° 4563
Y2KT2K™ (20 £20 )x107° 4601
vn'(958) < 19 x 1076 CcL=00% 4682
YN < 1.0 x 1070 CL=00% 4714
v 15(980) < 3 x 1072 CL=90% 4678
v 1(1525) (29 +06 )x107° 4607
v (1270) ( 1.01 +0.06 ) x 10~4 4644
vn(1405) < 82 x 1072 CL=90% 4625
7 f5(1500) < 15 x 1072 CL=90% 4610

vf(1500) — YK+t K~ (1.0 +04 )x107> -
v1fp(1710) < 26 x 1074 CL=90% 4577

Yf(1710) — yKT K~ (1.0l +£0.32 ) x 1075 -
vf(1710) — yrt o~ (53 +20 )x10° -

v fy(1710) — 7970 < 14 x 1076 CL=90% -

vfo(1710) — ~nn < 18 x 1070 CL=90% -
7 12(2050) < 53 x 1072 CL=90% 4515
v (2200) — yKT K~ < 2 x 1074 CL=90% 4475
v£;(2220) — YKT K~ < 8 x 1077 CL=90% 4469
v£;(2220) — y7t T < 6 x 107 CL=90% -
v£;(2220) — ~pp < 11 x 1070 CL=00% -
Yn(2225) — vo¢ < 3 x 1073 CL=00% 4469
v1c(1S) < 5.7 x 1072 CL=90% 4260
YXc0 < 6.5 x 10~4 CL=00% 4114
Y Xel < 23 x 1075 CL=90% 4079
YXe2 < 76 x 1076 CcL=90% 4062
YXc1(3872) — w7~ J/4p < 1.6 x 1076 CL=90% -
Yxc1(3872) — ata—70J/y < 2.8 x 106 CL=90% -
vX(3915) — wJ/v < 3.0 x 1076 CL=90% -
vXc1(4140) — o J/¢ < 22 x 1070 CL=90% -
v X [c] < 45 x 1070 CL=00% -
Y XX (mx < 3.1 GeV) [d] < 1 x 1073 CL=90% -
Y XX(mx < 4.5 GeV) [e] < 2.4 x 10~4 CL=90% -
vX — 7+ > 4 prongs [fl < 1.78 x 1074 CL=95% -
73(1) — v,u"' wo gl < 9 x 1076 CL=00% -
vad — y7TT [a] < 1.30 x 10~4 CL=90% -
73(1) — Yg8 [h] < 1 % CL=90% -
vad — 453 [h] < 1 x 1073 CL=90% -

Lepton Family number (LF) violating modes

s LF < 6.0 x 1070 CL=05% 4563
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Other decays
invisible < 3.0 x 104 CL=90% -
XbO(lP) [i] /G(JPC) _ 0+(0++)
J needs confirmation.

Mass m = 9859.44 + 0.42 + 0.31 MeV

Xpo(1P) DECAY MODES

Fraction (I';/T)

p
Confidence level (MeV/c)

v T(1S) ( 1.9440.27) % 391
DO X < 10.4 % 90% -
atr” Kt K= 70 < 1.6 x 10~4 90% 4875
2t K™ KY < 5 x 1075 90% 4875
2t K~ K% 2n0 < 5 x 104 90% 4846
2rt2r— 270 < 21 x 10—4 90% 4905
22T KT K™ (1.1 406 )x 104 4861
2rt 2~ KT K= =0 < 27 x 10~4 90% 4846
2rt 2 KT K= 270 < 5 x 104 90% 4828
3rt2r” K~ K%n0 < 16 x 104 90% 4827
337~ < 8 x 1075 90% 4904
3nt3n~ 270 < 6 x 10~4 90% 4881
3nT3r" KT K™ (24 +£12)x10~4 4827
3rt3r~ Kt K= 70 < 10 x 103 90% 4808
4rt4m— < 8 x 1079 90% 4880
4ntan— 270 < 21 x 103 90% 4850
J/wJ/yY < 7 x 1072 90% 3836
J/(2S) < 12 x 104 90% 3571
$(25)9(25) < 31 x 1072 90% 3273
J/1(1S)anything < 23 x 1073 90% -
Xbl(lP) [i] /G(JPC) _ 0+(1 + +)
J needs confirmation.
Mass m = 9892.78 + 0.26 + 0.31 MeV
Xp1(1P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
v T(1S) (35.2 £2.0) % 423
DO X (12.6 £2.2) % -~
atr~ Kt K= 70 ( 2.0 £0.6) x 10~4 4892
2r T T K™ KY (1.3 £0.5) x 10~4 4892
2t~ K~ K% 270 < 6 x 104 90% 4863
2rt2r— 270 (8.0 £2.5) x 10~4 4921
2T 21T KT K™ (1.5 +05) x 10~ 4878
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2rt2r~ Kt K= 70 (35 £1.2) x 10~4 4863
2rt 2™ KT K= 270 (8.6 £3.2) x 10~4 4845
3rt2r” K~ K%n0 (9.3 £3.3) x 10~4 4844
3T 3n~ (1.9 £0.6) x 10~4 4921
3rt 37— 270 (1.7 £0.5) x 103 4898
3rT3n T 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
4ntan— 270 (1.4 £0.6) x 103 4867
wanything (49 +1.4)% -
W Xtetra < 4.44 x 10~4 90% -
J/pd /0 < 27 x 1072 90% 3857
J/¥)(2S) < 17 x 1072 90% 3594
P(25)1(25) < 6 x 1075 90% 3298
J/1(1S)anything < 1.1 x 1073 90% -
J/(1S) Xietra < 227 x 104 90% -
hy(1P) 16(UPCy =0~ + )

Mass m = 9899.3 £ 0.8 MeV

hp(1P) DECAY MODES

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

np(1S)y

(522) % 488

xp2(1P) !

/G(JPC) ottt

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(1S)

DO X

ata KT K70
2rt K~ K%
2nt T K™ K%27T0
25t 275~ 270
2rt2n = KT K~
2t 2r~ Kt K—#0
2t 2~ Kt K— 270
3rt2r K~ Kn®
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(18.041.0) % 442
< 7.9 % 90% -
(8 +5 )x107° 4902
< 10 x 104 90% 4901
( 53+2.4)x 104 4873
(35+1.4)x 104 4931
(1.1+04) x 1074 4888
(21+0.9) x 10~4 4872
(3.9+1.8)x10~4 4855
< 5 x 10~4 90% 4854
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3T 3n~ ( 7.04£3.1) x 1072 4931
3rt 37— 270 ( 1.0£0.4) x 103 4908
3nT3r" KT K™ < 8 x 1072 90% 4854
3rt3r~ KT K= =0 ( 3.6+1.5) x 10~4 4835
Antan— (8 £4 )x107° 4907
4ntan— 270 ( 1.8£0.7) 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 =0—1— )
Mass m = 10023.26 + 0.31 MeV
m'r(35) — m'r(25) — 331.50 £+ 0.13 MeV
Full width ' = 31.98 4 2.63 keV
e = 0.612 + 0.011 keV
Scale factor/ p
T(2S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
TAS)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) 70 < 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/9(18) . < 54 x 1070 CL=90% 3984
J/9(15) xco < 3.4 x 1076 CL=00% 3808
J/(1S) X1 < 12 x 1070 CL=90% 3765
J/(1S) x 2 < 20 x 1070 CL=00% 3744
J/¢(15)n(25) < 25 x 1076 cL=90% 3707
J/¥(15) X (3940) < 2.0 x 1070 CL=90% 3555
J/¥(15) X (4160) < 2.0 x 1070 CL=90% 3440
Xc1anything (22 +05)x10~% -
Xe1(1P)° Xietra < 3.67 x 1075  CL=90% -
X2 anything (23 +08)x10"% -
»(2S) ¢ < 5.1 x 1070 CL=90% 3732
P(25) X co < 47 x 1076 CL=00% 3536
¥(2S5) X1 < 25 x 1070 CL=90% 3488
¥(25) X2 < 19 x 1070 CL=90% 3464
»(25)n<(29) < 33 x 1070 CL=90% 3422
¥ (25) X (3940) < 3.9 x 1076 CL=90% 3250
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( S) X(4160) < 39 x 1070 CL=90% 3118

Z.(3900)" Z.(3900)~ < 1.0 x 1070 CL=90% -

Z.(4200)" Z.(4200)~ < 167 x107° CL=90% -

(3900)i Z.(4200)F < 73 x 1070 CL=90% -
X(4050)" X (4050)~ < 135 x 1072  CL=90% -
X(4250)" X(4250)~ < 267 x 107°  CL=90% -
X (4050)* X (4250)F < 272 x 1075 CL=90% -
Z.(4430)" Z.(4430)~ < 2.03 x107° CL=90% -
X (4055)* X (4055)F < 111 x 1075 CL=90% -
X (4055)* Z.(4430)F < 211 x 1075 CL=90% -
2H anything (27871 8%8) x107°  5=1.2 -
hadrons (94 £11 )% -

gg8g (58.8 + 1.2 )% -

Y88 (1.87+ 0.28) % -
dKTK™ (1.6 + 0.4 )x1070 4910
wrt ™ < 258 x 1070 CL=90% 4977
K*(892)° K~ 7t + c.c. (23 + 07 )x106 4952
P} (1525) < 1.33 x 1070 CL=90% 4841
w f>(1270) < 5.7 x 107 CL=90% 4899
p(770) a5(1320) < 8.8 x 1077 CL=90% 4894
K*(892)° K3(1430)° + c.c. (15 + 0.6 )x 1076 4869
K1(1270)* KT < 3.22 x 1070 CL=90% 4918
K1 (1400)* KT < 83 x 1077 CL=00% 4901
by (1235)F < 40 x 1077 CL=00% 4935
pT < 1.16 x 1070 CL=90% 4981
at o= 70 < 80 x 1077 CL=90% 5007
w0 < 1.63 x 1070 CL=90% 4980
at o~ 7070 ( 1.30+ 0.28) x 1075 5002
KKt n~+ cc ( 1.14+ 0.33) x 106 4979
K*(892)°KO + c.c. < 422 x1070 CL=00% 4959
K*(892)” K™+ c.c. < 145 x 1070 CL=00% 4960
f1(1285)anything (22 + 16 )x103 -
1(1285) Xietra < 6.47 x 1072 CL=90% -
Sum of 100 exclusive modes ( 2.904+ 0.30) x 10~3 -

Radiative decays

vXp1(1P) (69 + 04)% 130
YXp2(1P) ( 715+ 0.35) % 110
vXbo(1P) (38 + 04)% 162
v (1710) < 5.9 x 1074 CL=90% 4867
v 1(1525) < 53 x 1074 CL=90% 4896
v (1270) < 241 x 104 CL=90% 4930
v1(1S) < 27 x 1072 CL=90% 4567
Y Xco < 1.0 x 104 CL=90% 4430
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¥ Xel < 36 x 1070 CL=90% 4397
VX2 < 15 x 1072 CL=90% 4381
YXc1(3872) — wta™ J/4p < 8 x 10~7 CL=90% -
Yxc1(3872) — ata—70J/y < 2.4 x 1076  CL=90% -
vX(3915) — wJ/y < 2.8 x 1076 CL=90% -
vXc1(4140) — o J/¢ < 1.2 x 1076 CL=90% -
v X(4350) — ¢ J /1 < 13 x 1076 CL=90% -
Ynp(1S) (55 T 55 )x107%  s=12 605
y1p(1S) — ySum of 26 exclu- < 37 x 1070  CL=90% -
sive modes
¥X p5 — 7Sum of 26 exclusive < 49 x 1070 CL=90% -
modes
vX — ~+ > 4 prongs [] < 1.95 x 1074 CL=95% -
vA® —  ~hadrons < 8 x 1075 CL=90% -
vad — yptp” < 83 x 1076 CL=90% -~
Lepton Family number (LF) violating modes
et ¥ LF < 32 x 1076 CL=00% 4854
ptrF LF < 33 x 1076 CL=00% 4854
T>(1D) 16UPCY =0—(2— )

Mass m = 10163.7 + 1.4 MeV (S = 1.7)

T5(1D) DECAY MODES Fraction (I;/T) p (MeV/c)
Yy T(].S) seen 679
’YXbJ(]-P) seen 300
n T(1S) not seen 426
7t~ T(1S) (6.6+1.6) x 1073 623
XbO(zP) [1] /G(JPC) — 0+(0++)
J needs confirmation.

Mass m = 10232.5 & 0.4 & 0.5 MeV

xpo(2P) DECAY MODES Fraction (I';/T) Confidence level (MSV/C)
v T(25) (1.384:0.30) % 207
v T(1S) (3.8 £1.7 ) x 1073 743
DO X <82 % 90% -
atr Kt K= 70 <34 x 1075 90% 5064
2t K™ KY <5 x 1075 90% 5063
2t K~ K% 2n0 <22 x 104 90% 5036
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21t 27— 270 <24 x 104 90% 5092
2rt2n = KT K~ <15 x 10~4 90% 5050
2t 2r~ Kt K= 70 <22 x 104 90% 5035
2t 2~ Kt K— 270 <11 x 10~3 90% 5019
3rt2r” K~ K%n0 <7 x 10~4 90% 5018
3t 3n~ <7 x 1075 90% 5091
37t 37— 270 <12 x 10~3 90% 5070
3Int3r KT K™ <15 x 10~4 90% 5017
3rt3r Kt K—#0 <7 x 104 90% 4999
ArT Ax— <17 x 10~4 90% 5069
At ar— 270 <6 x 10~4 90% 5039
xb1(2P) 16(PC) =0t + )
J needs confirmation.

Mass m = 10255.46 + 0.22 4+ 0.50 MeV
mXb1(2P) — mXbO(zp) = 235 + 10 MeV

Xp1(2P) DECAY MODES Fraction (I';/T) p (MeV/c)
w T(15) ( 1.6379:39) % 135
v T(25) (18.1 £1.9 ) % 230
v T(1S) (9.9 +£1.0 )% 764
77 xp1(1P) (9.1 £1.3 )x 1073 238
DO X (88 £1.7 )% -~
atr” Kt K= 70 (31 +£1.0 ) x 1074 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 2T KT K™ (10 +£4 )x10~5 5062
2rt2r~ Kt 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~ (12 £0.4 )x 104 5103
37t 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
Antan— (1.7 £0.6 ) x 10~4 5080
4ntan— 270 (1.9 +£0.7 ) x 103 5051
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xp2(2P) U 16(PC) =0t t )
J needs confirmation.

Mass m = 10268.65 + 0.22 + 0.50 MeV
mXb2(2p) — mXbl(QP) = 13.10 £+ 0.24 MeV

Xxp2(2P) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
w T(1S5) (1.1070-33) % 104
v T(25) (8.9 £1.2 )% 242
v T(1S) (6.6 0.8 ) % 777
77X p2(1P) (5.1 £0.9 ) x 103 229
DO X <24 % 90% -
atar Kt K70 <11 x 104 90% 5082
2t K™ KY <9 x 1075 90% 5082
2t K~ K% 2n0 <7 x 104 90% 5054
2rt 275~ 270 (3.9 £1.6 ) x 10~4 5110
2T 2n = KT K™ (9 +4 )x107° 5068
2rt 2~ KT K= =0 (24 £1.1 ) x 10~4 5054
2rt 2™ KT K= 270 (47 £2.3 ) x 10~4 5037
3rt2r” K~ K%n0 <4 x 104 90% 5036
337~ (9 +4 )x107° 5110
3nt3n~ 270 (1.2 +£0.4 ) x 10~3 5088
3nt3n KT K™ (1.4 £0.7 ) x 1074 5036
3rt3r~ Kt K= 70 (42 +£1.7 ) x 10~4 5017
4rt4m— (9 +5 )x1075 5087
4ntan— 270 (1.3 £0.5 ) x 103 5058
T(3S) 16UPCY =0—1— )
Mass m = 10355.2 + 0.5 MeV
m'r(35) — m'r(25) = 331.50 £+ 0.13 MeV
Full width ' = 20.32 4 1.85 keV
Moo = 0.443 + 0.008 keV
Scale factor/ p
T(3S) DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
T(2S)anything (10.6 + 0.8 )% 296
TQS)rTm~ ( 2.82+ 0.18) % S=1.6 177
T(285) 7070 (1.85+ 0.14) % 190
T(25)y~y (50 £ 07)% 327
T(25)7° < 5.1 x 1074 CL=90% 298
TS)rt 7~ ( 437+ 0.08) % 813
T(18) %70 ( 220+ 0.13) % 816

HTTP://PDG.LBL.GOV Page 11 Created: 5/22/2019 10:04



Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update

T(1S)n
T(15) O
hp(1P) 70
hp(1P) 70 — y1(15) 7°
hb(].P) nt
Tt
ptpm
ete™
hadrons
888

88
2H anything

YXb2(2P)
YXb1(2P)
v xb0(2P)
YXp2(1P)
YXp1(1P)
Yxbo(1P)
Y16(25)

vnp(1S)
vA® —  ~hadrons

vX — v+ > 4 prongs
va) — yutps
’yacl) — 77‘+7‘_

< 1 x 1074 CL=90% 677
< 7 x 1070  CL=90% 846
< 1.2 x 1073  CL=90% 426
(43 + 1.4 )x107% -
< 12 x 1074  CL=90% 353
( 2.29+ 0.30) % 4863
( 2.18+ 0.21) % S=2.1 5177
( 2.184+ 0.20) % 5178

(93 +12 )% -
(35.7 £ 2.6 )% -
(9.7 + 1.8 )x 1073 -
( 233+ 0.33) x 1072 -

Radiative decays

(13.1 + 1.6 )% S=3.4 86
(126 + 1.2 )% S=2.4 99
(59 + 06 )% S=1.4 122
(100 + 1.0 )x1073  s=17 434

(9 +5 )x100% s=18 452
(27 + 04 )x103 484

< 6.2 x10~% CL=90% 350
(51 + 07)x107% 912

< 8 x 1072 CL=90% -
[K] < 2.2 x10~% CL=95% -
< 55 x 1076  CL=90% -
< 16 x 104 CL=90% -

Lepton Family number (LF) violating modes

et T LF < 42 x10~6 CL=90% 5025
ptrF LF < 3.1 x 1076 CL=00% 5025
Xxb1(3P) 16(PG =0t )

Mass m = 10513.4 & 0.7 MeV

Xp1(3P) DECAY MODES Fraction (I';/T) p (MeV/c)
T(1S)~ seen 1000
T(QS) vy seen 479
T(35) vy seen 157
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x52(3P) 16(UPC) = ottt

Mass m = 10524.0 &= 0.8 MeV

Xp2(3P) DECAY MODES Fraction (I';/T) p (MeV/c)
T(35)7 seen 167
T(4S) 1CUPCY =01~ )

Mass m = 10579.4 4 1.2 MeV
Full width ' = 20.5 &+ 2.5 MeV
[ee = 0.272 + 0.029 keV (S = 1.5)

T(4S) DECAY MODES Fraction (I';/T) Confidence level (M:V/c)
BB > 906 % 95% 326
BT B~ (51.4 +£0.6 ) % 331
D? anything + c.c. (17.8 £2.6 ) % -
BOBO (48.6 +0.6 ) % 326
JIWKE + (J/Y, ne) K < 4 x 1077 90% -
non- BB < 4 % 95% -
ete™ ( 1.5740.08) x 10~ 5290
pTp < 57 x 10~6 90% 5233
K*(892)° KO < 20 x 10~6 90% 5240
J/¥(1S) anything < 1.9 x 10~4 95% -
D*T anything + c.c. < 74 % 90% 5099
¢ anything (7.1 £06 )% 5240
on < 18 x 100 90% 5226
on < 43 x 10~ 90% 5196

pn < 13 x 1070 90% 5247
pn’ < 25 x 1070 90% 5217
T(1S) anything < 4 x 1073 90% 1053
T(1S)n T 7~ (82 +04 )x107> 1026
T(1S)n ( 1.81+0.18) x 104 924
T(1S)n (34 +£09 )x107° -
TQRS)r T~ (82 +08 )x107> 468
hb(1P)7T+ T not seen 600
hp(1P)n ( 2.18+0.21) x 1073 390
2H anything < 13 x 1079 90% -

Double Radiative Decays
vy T(D) — vyyn T(1S) < 23 x 1079 90% -
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Z,(10610)

/G(JPC) — 1+(1 + —)

Mass m = 10607.2 + 2.0 MeV
Full width ' = 18.4 £ 2.4 MeV

Z,(10610) DECAY MODES Fraction (I';/T) p (MeV/c)
T@AS)nt (5.4712) %103 1077
T(].S) 7T0 not seen 1077
T(2S)7+ (3.6753) % 551
T(25) 79 seen 552
T(3S)r+ (21738 % 207
T(35) 79 seen 210
hp(1P) ™t (35752 % 671
hp(2P) 7t (47710) % 313
Bt EO not seen 505
B*B*° + B**+ B0 (85.673°3) % -
B*+ B*0 not seen T
Z;,(10650) 16UPC =1t + )
I, G, C need confirmation.
Mass m = 10652.2 + 1.5 MeV
Full width ' = 11.5 £ 2.2 MeV
Z},(10650) ~ decay modes are charge conjugates of the modes below.
Z;,(10650)+ DECAY MODES Fraction (I';/T) p (MeV/c)
T(1S)rt (17738 x 103 1117
TS)nt (14708 % 595
T(3S)nt (16707 % 259
hp(1P)mt (84730 % 714
hp(2P)mt (15 +4 )% 360
Bt §O . not seen 703
B+ B*0 + B*t BO not seen -
B*+ B*0 (74 T¢ )% 122
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T(10860)

Mass m = 10889.9 732 MeV

16UPCY =01~ )

Full width T = 51158 MevV
(S=13)

[ee = 0.31 & 0.07 keV

T(10860) DECAY MODES

Fraction (I';/T)

p

Confidence level (MeV/c)

BBX
BB
BB* + c.c.
B* B*
BB™) ¢
BB~
B*E’ﬂ' + BB*r7
B*B*r
BBrm
(x) ()
B, B_S
Bs B,
BsB; + c.c.
B; B;
no open-bottom
ete o
K*(892)° KO
TAS)r 7~
TQS)n T w
T@S)n T w
TAS)KT K~
nT,(1D)
hp(LP)mt 7~
hp(2P) 7T 7~
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(762 20 )%

(

55 +£1.0 )%

(137 £16 )%
(381 +£3.4 )%
< 19.7 %

(
(
(

<

0.0 £1.2 )%
73 £23)%
10 +1.4 )%
8.9 %

(201 +31)%

(
(

5 +5 )x1073
1.35+0.32) %

(176 £2.7 )%

(
(

~ AN/~ /N /N~

—~~
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38 729 %

6.1 £1.6 ) x 106
1.0 x 1079
53 +0.6 ) x 10~3

7.8 £1.3 )x 1073
4.8 T19)x 1073
6.1 +£1.8 ) x 104

48 +1.1 )x 1073
35 T19 ) x 1073

57 717y x10-3

2.1
25 £2.3 )x 1073
6.3 x 103
3.9 x 1073
4.8 x 103

1.85+0.33) x 1073
1.57+0.30) x 1073
52 +1.9 )x 10~4
1.17+0.30) x 1073

90%

90%

90%

90%
90%
90%

1331

1138
1027
1027

756
574

919
919

566

5445
5397
1310

788

445
965

907

548

899
899
638

865
589

846
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Xp2(1P)w ( 6.0 £27)x 104 559
Xb2(1P) (7 77 7% non—w (6 +4 )xi07* -
Y Xp — v T(1S)w < 38 x 1079 -
Inclusive Decays.
These decay modes are submodes of one or more of the decay modes
above.
; +2.4 yo -
¢ anything (138 T77)%
DO anything + c.c. (108 +8 )% -
Dy anything + c.c. (46 +6 )% -
J/1) anything ( 2.06+£0.21) % -
BO anything + c.c. (77 £8 )% -
BTt anything + c.c. (72 46 )% -
7(11020) 16UPCY =0—1— )
Mass m = 10992.9 7190 Mev
Full width T = 497 2 MeV
e = 0.130 £ 0.030 keV
T(11020) DECAY MODES Fraction (I';/T) p (MeV/c)
ete 27739 x 106 5496
xpy(1P) 7t 7= 70 (9 2 )x1073 1001
Xbl(lp)ﬂ+7r_7r0 seen 968
Xp2(1P) 7wt 7 70 seen 949
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NOTES

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

[b] 2 GeV < mey o < 3 GeV

[c] X = scalar with m < 8.0 GeV

[d] X X = vectors with m < 3.1 GeV

[e] X and X = zero spin with m < 4.5 GeV

[f]1.5 GeV < myx < 5.0 GeV

[g] 201 MeV < M(uT ™) < 3565 MeV

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

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

[/]1.5 GeV < mx < 5.0 GeV

[k] 1.5 GeV < mx < 5.0 GeV

[/] For m_, __ in the ranges 4.03-9.52 and 9.61-10.10 GeV.
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