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h.(1P) 1C(PC) = 0mt )

Quantum numbers are quark model prediction, C = — established
by 1.~ decay.

hc(1P) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
3525.37+0.14 OUR AVERAGE Error includes scale factor of 1.2.
3525.324+0.06+0.15 23k ABLIKIM 22AQ BES3  (2S) — 70 hadrons; |
WOV(nc)
3525.2040.18+0.12 1282 1 poBBS 08A CLEO (2S) — n0n.~
3525.8 +£0.2 £0.2 13 ANDREOTTI 058 E835 Bp — 7.7
e o o We do not use the following data for averages, fits, limits, etc. o o o
3525.3140.11+0.14 832 23 ABLIKIM 12N BES3  4(25) — 0~ hadrons
3525.4040.13+0.18 3679 2 ABLIKIM 108 BES3  (2S) — 79~
3525.6 +0.5 92 ADAMS 09 CLEO (25) —» 2(zt 7~ 0)
3524.4 +0.6 +£0.4 168 4 ROSNER 05 CLEO (2S) — n0n.~y
3527 48 42 ANTONIAZZI 94 E705 300 7%, pLi —
J/pa9X
3526.28+0.18+0.19 59 5 ARMSTRONG 920 E760 pp — J/in0
3525.4 +0.8 +£0.4 5 BAGLIN 86 SPEC pp— J/vX

1 Combination of exclusive and inclusive analyses for the reaction ¢(2S5) — 70 he —
70 nc7y- This result is the average of DOBBS 08A and ROSNER 05.

2Superseded by ABLIKIM 22aQ |

3 With floating width.

4Superseded by DOBBS 08A.

5Mass central value and systematic error recalculated by us according to Eq.(16) in
ARMSTRONG 93B, using the value for the (2S) mass from AULCHENKO 03.

he(1P) WIDTH
VALUE (MeV) CL% EVTS DOCUMENT ID TECN COMMENT
0.781 027 +0.12 23k ABLIKIM 22AQ BES3  (2S) — 0 hadrons; |
w05 (ne)

e o o We do not use the following data for averages, fits, limits, etc. @ o o
0.7040.28+0.22 832 L2 ABLIKIM 12N BES3  ¢(25) — 0~ hadrons
< 1.44 90 3679 3 ABLIKIM 108 BES3 (25) — 79,
<1 13 ANDREOTT! 058 E835 Bp— 7.7
<11 90 59 ARMSTRONG 920 E760 pp — J/¢70

1 Superseded by ABLIKIM 22AQ |

2 With floating mass.
3 The central value is T= 0.73 + 0.45 4 0.28 MeV.
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h<(1P) DECAY MODES

Mode Fraction (I';/T) Confidence level
M J/p(S)x° < 5 x 10~4 90%
N J/YQAS)nw not seen
s J/Y(S)ntn— < 27 x 103 90%
4 pP < 17 x 104 90%
s ppn° < 8 x 10~4 90%
e pprim™ ( 3.3+0.6) x 1073
r, pprox0 < 6 x 10—4 90%
g pprnta a0 ( 4.4+1.3) x 1073
g ppP7n (7.4+22)x 1074
Mo ntn n° ( 1.9+0.5) x 10~3
r; nta 7% ( 83£2.4) x 103
Mo 2nt27— 0 ( 9.4+1.7) x 103
M3 3nt3n a0 < 1.0 % 90%
M2 KK 7ntm™ < 7 x 104 90%
s KtK-atax0 ( 3.8+0.8) x 103
e KK ntrn—n < 27 x 10~3 90%
r; KtK =0 < 6 x 1074 90%
g KtK a0 < 24 x 1073 90%
Mg KTKTn < 1.0 x 1073 90%
Moo 2KT2K— 70 < 28 x 10~4 90%
My KIKErT < 6 x 104 90%
My KIKErFata™ ( 3.241.0) x 1073

Radiative decays

Fo3 M (47+21)x 1074
Fos  v1'(958) ( 1.540.4) x 1073
M5 v71c(1S) (60 +4 )%

FIT INFORMATION

A multiparticle fit to 1.(15), J/¥(1S), ¥(2S), ho(1P), and BT
with the total width, 10 combinations of partial widths obtained
from integrated cross section, and 38 branching ratios uses 113
measurements to determine 19 parameters. The overall fit has a

X2 = 184.6 for 94 degrees of freedom.

hc(1P) PARTIAL WIDTHS
— he(1P) F(i)F(Pp)/I (total) ——

(ync(1S)) x T(pP)/Ttotal Fosla/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

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

12.0+4.5 13 L ANDREOTTI 058 E835 PBp — 7.7
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1Assuming =1 MeV.

hc(1P) BRANCHING RATIOS

F(J/4(15)7%) /T (vnc(15)) /25
VALUE CL% DOCUMENT ID TECN  COMMENT
<9 x 104 90 1 ABLIKIM 22N BES3 ete™ = mtxh,

L ABLIKIM 22N reports [ (h(1P) = J/4(18)w0) /T (ho(1P) = n.(15))] / [B(n. —
KT K= 79)] < 7.5 x 1072 which we multiply by our best value B(n. — KT K~ x0)
=1/6 B(1o(1S) — KK=) =1/6 (7.1 x 1072).

r(J/y(1S)n) /T (J/4(1S)nO) PYIP
VALUE CL% DOCUMENT ID TECN COMMENT

<0.18 90 ARMSTRONG 920 E760 pp — J/¢70
F(J/¥(1S)nt 77) [Tiotal rs/T
VALUE CL% DOCUMENT ID TECN COMMENT

<2.7x 103 90 1 ABLIKIM 18M BES3 (2S) —» n0xTn—J/y

LABLIKIM 18M reports [F(ho(1P) — J/¢(15)W+7T_)/rtota|] x  [B(¢(2S) —
he(1P)79)] < 2.0 x 1076 which we divide by our best value B()(2S) — h.(1P)=0)

= 7.4 x 104
F(pP)/Motal Fa/T
VALUE CL% DOCUMENT ID TECN COMMENT
<17 x 10—4 90 L ABLIKIM 13V BES3 4(2S) — ~vpp

L ABLIKIM 13V reports [F(heo(1P) = pP)/Tiotall X [B(¥(2S) — hC(lP)ﬂ'O)] < 1.3x
10~ which we divide by our best value B(¢/(25) — hc(lP)ﬂ'O) =7.4x10"4

I (pP7°)/Tiotal Is/T
VALUE CL% DOCUMENT ID TECN COMMENT
<8 x 104 90 1 ABLIKIM 2oM BES3  4(25) — «0h_(1P)

L ABLIKIM 22 reports [[(h (1P) = pBr0) /Tiorall X [B(¥(2S) = h (1P)x0)] <
5.67 x 10~/ which we divide by our best value B(4)(2S) — h (1P)79) = 7.4 x 10~4.

M(pprtn™) /Tiotal e/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.340.5+0.2 230 L ABLIKIM 19AG BES3  4(25) — 79 h (1P)

L ABLIKIM 19AG reports [[(ho(1P) — pp7t 77) /Tiorall X [B(¥(2S) — hC(lP)ﬂ'O)]
= (2.4940.27+0.28) x 100 which we divide by our best value B(1(2S) — h(1P)70)

= (7.4 +£0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

r(pp= Or 0) /Ttotal M7/
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<6 x 10—4 90 12 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

L ABLIKIM 20aH reports [I(h.(1P) = pprO070)/Tyorarl X [B(¥(2S) = h(1P)70)]
< 4.4x 10~ which we divide by our best value B((2S) — hc(lP)ﬂ'O) =7.4x1074.

https://pdg.Ibl.gov Page 3 Created: 5/31/2024 10:14



Citation: S. Navas et al. (Particle Data Group), Phys. Rev. D 110, 030001 (2024)

F(ppr* 7™ m°) /eotal Fe/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
44+1.240.3 86 L ABLIKIM 22M BES3  ¢(2S) — n0h (1P)

L ABLIKIM 22M reports [[(h(1P) = pprt 7~ 70) /Tiorall X [B(¥(2S) = h(1P)70)]
=(3.304+0.714+0.59) x 10~0 which we divide by our best value B(¢(2S) — h.(1P) 71'0)

= (7.4 £ 0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I (pPn)/Ttotal Fo/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
7.442.140.5 20  1ABLIKIM 22M BES3  ¢(25) — x0h_(1P)
LABLIKIM 22M reports [[(ho(1P) = pP71)/Trotall X [B((2S) = h (1P)79)] =
(5.51 + 1.50 + 0.46) x 10—/ which we divide by our best value B(1/(25) — h(1P) 71'0)

= (7.4 £0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

(7 + 7~ 79) /Total Mo/l

VALUE (units 10_3) CL% EVTS DOCUMENT ID TECN COMMENT
1.9:40.5+0.1 101 1 ABLIKIM 19AG BES3  4(25) — 79 h (1P)

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

<2.6 90 2 ADAMS 09 CLEO ¢(25) — n0yn,

L ABLIKIM 194G reports [(h (1P) — nt 7~ 70) /Fiopal] x [B(¥(2S) = h(1P)x0)]
= (1.3840.35+0.17) x 100 which we divide by our best value B(1(2S) — h(1P)70)

= (7.4 +£0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

2 ADAMS 09 reports [[(h (1P) — 7t~ 70) /Tl X [B((2S) = h (1P)x0)]
< 0.19x 1072 which we divide by our best value B(¢/(2S) — h.(1P)x0) = 7.4x10™4.

I (7t 7~ 7%n) /Total M1/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
8.31+2.3+0.6 35 L ABLIKIM 20AHBES3  ¢(2S) — n0h(1P)

L ABLIKIM 20aH reports [ (h(1P) — 7t 7~ 70n) /Tyorall X [B((2S) = h(1P)70)]
=(6.2+1.64+0.7) x 10~0 which we divide by our best value B(¢(2S) — hc(lP)ﬂ'O)

= (7.4 £ 0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I'(21r+ 2~ 7|'0) /rtota| r12/r
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

0.94:0.17 OUR AVERAGE

0.8640.16-0.06 254 1 ABLIKIM 19AG BES3  4(25) — 79 h (1P)

25 109 +o2 92  2ADAMS 09 CLEO (2S) — n0yn,

L ABLIKIM 1946 reports [ (ho(1P) — 27T 27~ 70) /Ty il X [B(#(25) = h(1P)70)]
= (6.4040.81+0.87) x 100 which we divide by our best value B(1(2S) — h(1P)70)

= (7.4 +£0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.
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2 ADAMS 09 reports [ (h(1P) — 27T 2x = 70) /Fy il X [B((25) = h(1P)=0)] =

(1881_822—1_8%8) x 102 which we divide by our best value B(¢(2S) — hc(lP)ﬂ'O)

= (7.4 £ 0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

r(37+ 37~ 79) /Total M3/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.010 90 L ABLIKIM 19AG BES3  9(2S) —
79 h (1P)
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
<0.034 90 2 ADAMS 09 CLEO ¢(25) — x0vyn,

L ABLIKIM 1946 reports [ (h(1P) — 37T 37~ 70) /Ty pai] X [B(¥(25) = h(1P)=0)]
< 7.5x 1070 which we divide by our best value B()(25) — h (1P)n0) = 7.4 x 10~4.
2 ADAMS 09 reports [[(ho(1P) — 3137~ 70)/Tyrar] X [B(¥(2S) = ho(1P)79)]
< 2.5% 1072 which we divide by our best value B()(25) — h.(1P)n0) = 7.4 x 10~4.

I'(K"‘ K—1r+1r_)/rt°ta| I'14/r
VALUE CL% DOCUMENT ID TECN _ COMMENT
<7x 104 90 1 ABLIKIM 19AG BES3  4(25) — 79 h (1P)

LABLIKIM 19AG reports [[(h (1P) — KT K= 7t a=)/Figeal % [B(w(2S) —
he(1P)79)] < 0.5 x 1076 which we divide by our best value B()(2S) — h.(1P)=0)

=7.4x104
MK+ K= 7t 7~ 70) /Tiotal Ms/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.840.8+0.3 80 L ABLIKIM 20AHBES3  ¢(2S) — n0h(1P)

LABLIKIM 20aH reports [[(h (1P) — KT K~ at7=x0) /M) x [B(w(2S) —
hc(lP)ﬂ'O)] =(2.84+£05+0.3) x 106 which we divide by our best value B(y(2S) —

hc(].P)ﬂ'O) = (7.4 £ 0.5) x 10~4. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(K+ K-wtn~ ﬂ)/rtotal M6/l
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<27x10~3 24 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

L ABLIKIM 20AH reports [F(ho(1P) — KTK-nta— n)/Tiotall % [B(¥(2S) —
hc(lP)ﬂ'O)] < 2.0 x 1076 which we divide by our best value B(y(2S) — hc(lP)ﬂ'O)

=7.4x104
M(KT K~ %) /Tiotal M7/T
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<6 x 10—4 90 20 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

L ABLIKIM 20AH reports [(h.(1P) — KT K= x0) /Ty pall X [B(¥(25) = h(1P)70)]
< 4.8x 10~ which we divide by our best value B((2S) — hc(lP)ﬂ'O) =7.4%x1074.

r(K*K- Won)/rtotal Mg/l
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<24x10"3 9 20 1 ABLIKIM 20AHBES3  ¢(25) — w0h_(1P)
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1 ABLIKIM 20aH reports [[(h(1P) = Kt K= 70n) /M opa] X [B(2(2S) = h(1P)70)]
< 1.8x 1070 which we divide by our best value B()(25) — h.(1P)n0) = 7.4 x 10~4.

M(KT K~ n)/Tiotal Mo/
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<1.0x10~3 9 18 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

1 ABLIKIM 20AH reports [F(he(1P) — KT K™ n)/Tiotall X [B(¥(25) — hC(lP)ﬂ'O)]
< 7.5x 10~ which we divide by our best value B((2S) — hc(lP)ﬂ'O) =7.4x1074.

F(2K+2K~ ) /Teotal F2o/T
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<28x10~4% 90 11 L ABLIKIM 20AHBES3  ¢(2S) — n0h (1P)

LABLIKIM 20aH reports [[(h.(1P) — 2KT2Kk—70) /] x [B(¥(2S) —
he(1P)79)] < 2.1 % 10~7 which we divide by our best value B(¢)(2S) — h.(1P)=0)

=7.4x10%
r(Kg K+ Wq:)/rtotal Fa1/T
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<6 x 10—4 90 17 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

L ABLIKIM 20AH reports [ (ho(1P) — K K& 7F) /Fioa] x [B¥(2S) = he(1P)70)]
< 4.8x 10~ which we divide by our best value B((2S) — hc(lP)ﬂ'O) =7.4x10~4.

M(KYKEaFat717) /Miotal M2/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
3.24+1.0+0.2 41 1 ABLIKIM 20AHBES3  (25) — w0h_(1P)

LABLIKIM 20AH reports [[(ho(1P) — KQKE7Frtn=)/Tigial x [B(w(2S) —
he(1P)x0)] = (2.4 + 0.7 £ 0.3) x 1070 which we divide by our best value B(x(25) —

hc(lP)ﬂ'O) = (7.4 £ 0.5) x 10~%. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

— RADIATIVE DECAYS ——

I (vn)/Teotal 23/l

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

47+15+1.4 18 ABLIKIM 161 BES3 (2S) — n9yn

I'(7 77'(958)) /Ttotal F2q/T

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

1.52+0.27+0.29 44 ABLIKIM 161 BES3 (25) — w0~n/(958)

I (7c(15)) /Teotal 2s/T

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

60+ 4 OUR FIT

57+ 5 OUR AVERAGE

57+ 4+4 23k L ABLIKIM 22AQ BES3  1(25) — 9 hadrons;
w0y (ne)

56+ 64 2poBBS 08A CLEO (25) — n0n.~
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o o o We do not use the following data for averages, fits, limits, etc. @ o o

62+ 944 3679 34 ABLIKIM 108 BES3 (2S) — 79,7~
56+ 7+4 1282 5 DOBBS 08A CLEO (25) — n0n.~
54-+14+4 168 6 ROSNER 05 CLEO (25) — n0n.~y

L ABLIKIM 22AQ reports [ (ho(1P) = v1c(1S))/Totall X [B(#(2S) — hc(lP)ﬂ'O)] =

(4227327 + 0.19) x 10~* which we divide by our best value B(4(25) — h,(1P)n0)

= (7.4 £ 0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

2 Average of DOBBS 08A and ROSNER 05. DOBBS 08A reports [M(he(1P) = yn.(1S))/
Miotall X [B(¥(2S) — hc(lP)ﬂ'O)] = (4.16 4 0.30 + 0.37) x 10~% which we divide by
our best value B(¢(2S) — hc(lP)ﬂ-O) = (7.4 £ 0.5) x 10~4. Our first error is their
experiment’s error and our second error is the systematic error from using our best value.

3 ABLIKIM 108 reports [ (ho(1P) = y1c(1S))/Tiotall X [B((25) = h (1P)x0)] =
(4.58 £ 0.40 £ 0.50) x 10~# which we divide by our best value B(v(2S) — h.(1P) 770)
= (7.4 +£0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

4 Superseded by ABLIKIM 22AQ

5DOBBS 08A reports [F(he(1P) = 0 (1S)) /Tiotall % [B(¥(2S) — hc(lP)ﬂ'O)] =
(4.19 £0.32 £ 0.45) x 10~# which we divide by our best value B(¥(2S) — h.(1P) 770)
= (7.4 £ 0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

6 ROSNER 05 reports [I'(ho(1P) = v1c(1S))/Tiorall X [B((2S) — h (1P)n0)] =
(4.0 + 0.8 £ 0.7) x 10~ which we divide by our best value B(1(25) — hc(lP)ﬂ'O)

= (7.4 £0.5) x 10~4. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.
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