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bb MESONSbb MESONSbb MESONSbb MESONS NODE=MXXX030

NODE=M207

X (10610)± IG (JP ) = 1+(1+)

Observed by BONDAR 12 in Υ(5S) decays to Υ(nS)π
+

π
− (n = NODE=M207

1, 2, 3) and hb(mP)π
+

π
− (m = 1, 2). J

P = 1+ is favored
from angular analyses. Isospin = 1 is favored due to observation
by KROKOVNY 13 of a corresponding neutral state produced in

Υ(10860) → Υ(2S)/Υ(3S)π
0
π
0 decays at a consistent mass.

X (10610)± BRANCHING RATIOSX (10610)± BRANCHING RATIOSX (10610)± BRANCHING RATIOSX (10610)± BRANCHING RATIOS NODE=M207225

Γ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/Γ NODE=M207R01
NODE=M207R01VALUE (units 10−3) DOCUMENT ID TECN COMMENT

YOUR DATA
5.4+1.6

−1.3
+1.1
−0.8

5.4+1.6
−1.3

+1.1
−0.85.4+1.6

−1.3
+1.1
−0.8

5.4+1.6
−1.3

+1.1
−0.8

7 GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

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

seen GARMASH 15 BELL e+ e− → Υ(1S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(1S)π
+

π
−

7Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R01;LINKAGE=A

π
+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 and

MIZUK 16.

Γ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/Γ NODE=M207R02
NODE=M207R02VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
3.62+0.76

−0.59
+0.79
−0.53

3.62+0.76
−0.59

+0.79
−0.533.62+0.76

−0.59
+0.79
−0.53

3.62+0.76
−0.59

+0.79
−0.53

8 GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

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

seen GARMASH 15 BELL e+ e− → Υ(2S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(2S)π
+

π
−

8Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R02;LINKAGE=A

π
+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 and

MIZUK 16.

Γ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/Γ NODE=M207R03
NODE=M207R03VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
2.15+0.55

−0.42
+0.60
−0.43

2.15+0.55
−0.42

+0.60
−0.432.15+0.55

−0.42
+0.60
−0.43

2.15+0.55
−0.42

+0.60
−0.43

9 GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

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

seen GARMASH 15 BELL e+ e− → Υ(3S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(3S)π
+

π
−

9Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R03;LINKAGE=A

π
+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 and

MIZUK 16.

Γ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/Γ NODE=M207R04
NODE=M207R04VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
3.45+0.87

−0.71
+0.86
−0.63

3.45+0.87
−0.71

+0.86
−0.633.45+0.87

−0.71
+0.86
−0.63

3.45+0.87
−0.71

+0.86
−0.63

10 GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

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

possibly seen 11 MIZUK 16 BELL e+ e− → hb(1P)π
+

π
−

seen 12 BONDAR 12 BELL e+ e− → hb(1P)π
+

π
−

10Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R04;LINKAGE=C

π
+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 and

MIZUK 16.
11Using e+ e− energies near the Υ(11020). NODE=M207R04;LINKAGE=A
12Using e+e− energies near the Υ(10860). NODE=M207R04;LINKAGE=B
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Γ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/Γ NODE=M207R05
NODE=M207R05VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
4.67+1.24

−1.00
+1.18
−0.89

4.67+1.24
−1.00

+1.18
−0.894.67+1.24

−1.00
+1.18
−0.89

4.67+1.24
−1.00

+1.18
−0.89

13 GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

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

possibly seen 14 MIZUK 16 BELL e+ e− → hb(2P)π
+

π
−

seen 15 BONDAR 12 BELL e+ e− → hb(2P)π
+

π
−

13Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R05;LINKAGE=C

π
+ hb(1P, 2P), and B+B∗0 + B0B∗+, and using the results from BONDAR 12 and

MIZUK 16.
14Using e+ e− energies near the Υ(11020). NODE=M207R05;LINKAGE=A
15Using e+e− energies near the Υ(10860). NODE=M207R05;LINKAGE=B

Γ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/Γ NODE=M207R08
NODE=M207R08VALUE DOCUMENT ID TECN COMMENT

YOUR DATA not seennot seennot seennot seen GARMASH 16 BELL e+ e− → π
−B+B0

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
NODE=M207R00
NODE=M207R00VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

YOUR DATA
85.6+1.5

−2.0
+1.5
−2.1

85.6+1.5
−2.0

+1.5
−2.185.6+1.5

−2.0
+1.5
−2.1

85.6+1.5
−2.0

+1.5
−2.1 357 16 GARMASH 16 BELL e+ e− → π

−B+B∗0,

π
−B∗+B0

16Assuming the X (10610)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M207R00;LINKAGE=A

π
+ hb(1P, 2P), and B+B∗0 + B∗+B0, and using the results from BONDAR 12 and

MIZUK 16. Using the mass and width of the X (10610)± from BONDAR 12.

Γ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/Γ NODE=M207R06
NODE=M207R06VALUE DOCUMENT ID TECN COMMENT

YOUR DATA not seennot seennot seennot seen GARMASH 16 BELL e+ e− → π
−B∗+B∗0

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/
[

Γ
(

Υ(1S)π+
)

+ Γ
(

Υ(2S)π+
)

+

Γ
(

Υ(3S)π+
)

+ Γ
(

hb(1P)π+
)

+ Γ
(

hb(2P)π+
)
]

Γ7/(Γ1+Γ2+Γ3+Γ4+Γ5)

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/
[

Γ
(

Υ(1S)π+
)

+ Γ
(

Υ(2S)π+
)

+

Γ
(

Υ(3S)π+
)

+ Γ
(

hb(1P)π+
)

+ Γ
(

hb(2P)π+
)
]

Γ7/(Γ1+Γ2+Γ3+Γ4+Γ5)

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/
[

Γ
(

Υ(1S)π+
)

+ Γ
(

Υ(2S)π+
)

+

Γ
(

Υ(3S)π+
)

+ Γ
(

hb(1P)π+
)

+ Γ
(

hb(2P)π+
)
]

Γ7/(Γ1+Γ2+Γ3+Γ4+Γ5)

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/
[

Γ
(

Υ(1S)π+
)

+ Γ
(

Υ(2S)π+
)

+

Γ
(

Υ(3S)π+
)

+ Γ
(

hb(1P)π+
)

+ Γ
(

hb(2P)π+
)
]

Γ7/(Γ1+Γ2+Γ3+Γ4+Γ5) NODE=M207R07
NODE=M207R07VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

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

YOUR DATA 5.93+0.99
−0.69

+1.01
−0.73 357 17 GARMASH 16 BELL e+ e− → π

−B+B∗0,

π
−B0B∗+

17Combined with the results of BONDAR 12 and MIZUK 16. Not independent fromYOUR NOTE NODE=M207R07;LINKAGE=A
X (10610)± branching fractions to π

+Υ(1S, 2S, 3S), π
+ hb(1P, 2P), and B+B∗0 +

B0B∗+.

X (10610)± REFERENCESX (10610)± REFERENCESX (10610)± REFERENCESX (10610)± REFERENCES NODE=M207

YOUR PAPER REFID=57446GARMASH 16 PRL 116 212001 A. Garmash et al. (BELLE Collab.)
REFID=57465MIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)
REFID=56811GARMASH 15 PR D91 072003 A. Garmash et al. (BELLE Collab.)
REFID=55588KROKOVNY 13 PR D88 052016 P. Krokovny et al. (BELLE Collab.)
REFID=53963BONDAR 12 PRL 108 122001 A. Bondar et al. (BELLE Collab.)

NODE=M208

X (10650)± IG (JP ) = ?+(1+)

OMITTED FROM SUMMARY TABLE
Observed by BONDAR 12 in Υ(5S) decays to Υ(nS)π

+
π
− (n = NODE=M208

1, 2, 3) and hb(mP)π
+

π
− (m = 1, 2). J

P = 1+ is favored from
angular analyses.

X (10650)± BRANCHING RATIOSX (10650)± BRANCHING RATIOSX (10650)± BRANCHING RATIOSX (10650)± BRANCHING RATIOS NODE=M208225

Γ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/ΓΓ
(

Υ(1S)π+
)

/Γtotal Γ1/Γ NODE=M208R01
NODE=M208R01VALUE (units 10−3) DOCUMENT ID TECN COMMENT

YOUR DATA
1.7+0.7

−0.6
+0.3
−0.2

1.7+0.7
−0.6

+0.3
−0.21.7+0.7

−0.6
+0.3
−0.2

1.7+0.7
−0.6

+0.3
−0.2

7 GARMASH 16 BELL e+ e− → π
−B∗+B∗0

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

seen GARMASH 15 BELL e+ e− → Υ(1S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(1S)π
+

π
−
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7Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R01;LINKAGE=A

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

Γ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/ΓΓ
(

Υ(2S)π+
)

/Γtotal Γ2/Γ NODE=M208R02
NODE=M208R02VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
1.39+0.48

−0.38
+0.34
−0.23

1.39+0.48
−0.38

+0.34
−0.231.39+0.48

−0.38
+0.34
−0.23

1.39+0.48
−0.38

+0.34
−0.23

8 GARMASH 16 e+ e− → π
−B∗+B∗0

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

seen GARMASH 15 BELL e+ e− → Υ(2S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(2S)π
+

π
−

8Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R02;LINKAGE=A

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

Γ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/ΓΓ
(

Υ(3S)π+
)

/Γtotal Γ3/Γ NODE=M208R03
NODE=M208R03VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
1.63+0.53

−0.42
+0.39
−0.28

1.63+0.53
−0.42

+0.39
−0.281.63+0.53

−0.42
+0.39
−0.28

1.63+0.53
−0.42

+0.39
−0.28

9 GARMASH 16 BELL e+ e− → π
−B∗+B∗0

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

seen GARMASH 15 BELL e+ e− → Υ(3S)π
+

π
−

seen BONDAR 12 BELL e+ e− → Υ(3S)π
+

π
−

9Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R03;LINKAGE=A

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

Γ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/ΓΓ
(

hb(1P)π+
)

/Γtotal Γ4/Γ NODE=M208R04
NODE=M208R04VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
8.41+2.43

−2.12
+1.49
−1.06

8.41+2.43
−2.12

+1.49
−1.068.41+2.43

−2.12
+1.49
−1.06

8.41+2.43
−2.12

+1.49
−1.06

10 GARMASH 16 BELL e+ e− → π
−B∗+B∗0

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

seen 11 MIZUK 16 BELL e+ e− → hb(1P)π
+

π
−

seen 12 BONDAR 12 BELL e+ e− → hb(1P)π
+

π
−

10Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R04;LINKAGE=C

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

11Using e+ e− energies near the Υ(11020). NODE=M208R04;LINKAGE=A
12Using e+e− energies near the Υ(10860). NODE=M208R04;LINKAGE=B

Γ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/ΓΓ
(

hb(2P)π+
)

/Γtotal Γ5/Γ NODE=M208R05
NODE=M208R05VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA
14.7+3.2

−2.8
+2.8
−2.3

14.7+3.2
−2.8

+2.8
−2.314.7+3.2

−2.8
+2.8
−2.3

14.7+3.2
−2.8

+2.8
−2.3

13 GARMASH 16 BELL e+ e− → π
−B∗+B∗0

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

possibly seen 14 MIZUK 16 BELL e+ e− → hb(2P)π
+

π
−

seen 15 BONDAR 12 BELL e+ e− → hb(2P)π
+

π
−

13Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R05;LINKAGE=C

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

14Using e+ e− energies near the Υ(11020). NODE=M208R05;LINKAGE=A
15Using e+e− energies near the Υ(10860). NODE=M208R05;LINKAGE=B

Γ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/ΓΓ
(

B+B0
)

/Γtotal Γ6/Γ NODE=M208R08
NODE=M208R08VALUE DOCUMENT ID TECN COMMENT

YOUR DATA not seennot seennot seennot seen GARMASH 16 BELL e+ e− → π
−B+B0

[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
[

Γ
(

B+B∗0
)

+ Γ
(

B∗+B0
)
]

/Γtotal Γ7/Γ
NODE=M208R00
NODE=M208R00VALUE DOCUMENT ID TECN COMMENT

YOUR DATA not seennot seennot seennot seen GARMASH 16 BELL e+ e− → π
−B+B∗0,

π
−B0B∗+

Γ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/ΓΓ
(

B∗+B∗0
)

/Γtotal Γ8/Γ NODE=M208R06
NODE=M208R06VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

YOUR DATA
73.7+3.4

−4.4
+2.7
−3.5

73.7+3.4
−4.4

+2.7
−3.573.7+3.4

−4.4
+2.7
−3.5

73.7+3.4
−4.4

+2.7
−3.5 161 16 GARMASH 16 BELL e+ e− → π

−B∗+B∗0

16Assuming the X (10650)± decay width is saturated by the channels π
+Υ(1S, 2S, 3S),YOUR NOTE NODE=M208R06;LINKAGE=A

π
+ hb(1P, 2P), and B∗+B∗0, and using the results from BONDAR 12 and MIZUK 16.

Using the mass and width of the X (10650)± from BONDAR 12.



3/20/2017 17:35 Page 5

Γ
(

B∗+B∗0
)

/
[

Γ
(

Υ(1S)π+
)

+ Γ
(

Υ(2S)π+
)

+ Γ
(

Υ(3S)π+
)

+

Γ
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/
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Γ
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Γ
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)
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Γ
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/
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Γ
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Υ(1S)π+
)
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+ Γ
(

Υ(3S)π+
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Γ8/(Γ1+Γ2+Γ3+Γ4+Γ5) NODE=M208R07
NODE=M208R07VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

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

YOUR DATA 2.80+0.69
−0.40

+0.54
−0.36 161 17 GARMASH 16 BELL e+ e− → π

−B∗+B∗0

17Combined with the results of BONDAR 12 and MIZUK 16. Not independent fromYOUR NOTE NODE=M208R07;LINKAGE=A
X (10650)± branching fractions to π

+Υ(1S, 2S, 3S), π
+ hb(1P, 2P), and B∗+B∗0.

X (10650)± REFERENCESX (10650)± REFERENCESX (10650)± REFERENCESX (10650)± REFERENCES NODE=M208

YOUR PAPER REFID=57446GARMASH 16 PRL 116 212001 A. Garmash et al. (BELLE Collab.)
REFID=57465MIZUK 16 PRL 117 142001 R. Mizuk et al. (BELLE Collab.)
REFID=56811GARMASH 15 PR D91 072003 A. Garmash et al. (BELLE Collab.)
REFID=53963BONDAR 12 PRL 108 122001 A. Bondar et al. (BELLE Collab.)


