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G PCy _ ngt(n++
2P 1%(J") = 07(0 )
XbO( ) J needs confirmation.

Observed in radiative decay of the 7°(3S), therefore C = +. Branch-
ing ratio requires E1 transition, M1 is strongly disfavored, therefore
P=+.

xbo(2P) MASS

VALUE (MeV) DOCUMENT ID

10232.5+0.4+0.5 OUR EVALUATION From ~ energy below, using 7°(3S) mass =
10355.2 + 0.5 MeV

My p1(2P) — My (2P)
VALUE (MeV) DOCUMENT ID TECN  COMMENT

23.8+1.7 LEES 14M BABR T(3S) — ~yyutu™

~ ENERGY IN T(3S) DECAY

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
121.9 +0.4 OUR EVALUATION Treating systematic errors as correlated
122.2 +0.5 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

121.55-0.16 +0.46 ARTUSO 05 CLEO T(3S) = ~vX

123.0 +0.8 4959 1 HEINTZ 92 CSB2 ete™ — X

124.6 +1.4 17 2HEINTZ 92 CSB2 ete™ — ¢Te vy

122.3 +0.3 +0.6 9903 MORRISON 91 CLE2 ete™ — X
WEIGHTED AVERAGE

122.2+0.5 (Error scaled by 1.4)

¢

2

X
»»»»»»»»»»»»»»»» ARTUSO 05 CLEO 1.8
---------- HEINTZ 92 CSB2 1.0
-~ HEINTZ 92 CSB2 3.0
<<<<<<<<<<<<< MORRISON 91 CLE2 _ 0.0
5.7

(Confidence Level = 0.125)
| | | J
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v energy in T(3S) decay (MeV)
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1a systematic uncertainty on the energy scale of 0.9% not included. Supersedes

NARAIN 91.
2A systematic uncertainty on the energy scale of 0.9% not included. Supersedes
HEINTZ 91.
xbo(2P) DECAY MODES
Mode Fraction (I';/T) Confidence level
N ~7T(25) (1.38+0.30) %
M  wT7T(1S) (55 +2.0 ) x 103
3 ~v7(1S) (3.8 £1.7 ) x 1073
r, DOX <82 % 90%
s ata KTK™ 0 <34 x 1075 90%
e 2ntn~ K~ K% <5 x 1075 90%
, 2rtn K™ KOS 270 <22 x 10~4 90%
g 2rt2n 2720 <24 x 10~4 90%
g 2nT2r  KTK~ <15 x 10~4 90%
Mo 2rt2n~ KT K~ x0 <22 x 104 90%
My 2rt2r” KT K270 <11 x 1073 90%
M 3nt2r” K~ Kx0 <7 x 104 90%
M3 37737~ <7 x 1072 90%
M4 37737 270 <12 x 1073 90%
M5 37T3r" KTK™ <15 x 104 90%
Me 3773 KTK™ 70 <7 x 10~4 90%
M7 4nT4n— < 1.7 x 104 90%
Mg A4nt4n— 270 <6 x 104 90%
xb0(2P) BRANCHING RATIOS

r('Y T(2S))/rtotal r/r
VALUE (%) CL% DOCUMENT ID TECN  COMMENT

1.3820.30 OUR AVERAGE
1.31+0.27 1013

3,5 HEINTZ

14M BABR 7T(3S) — yyptp—

92

CSB2

ete = €+€_fy'y

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

—0.12
3.6 £1.6 +£0.3
<2.8 90
<8.9 90

7 CRAWFORD

11y

92B CLE2

3 Assuming B(T(2S) —» pTu™) = (1.93 + 0.17)%.
4 LEES 14M reports [M(xpg(2P) = 7 T(25))/Tiotall x [B(T(3S) = ~vxpo(2P))] =

BABR 7(3S) —» X~

ete = €+€_fy'y

(7.7 £ 1.6) x 10~# which we divide by our best (shown rounded) value B(7(3S) —

Yxpo(2P)) = (5.9 £ 0.6) x 10~2. Our first error is their experiment’s error and our
second error is the systematic error from using our best (shown rounded) value.

5 Recalculated by us. HEINTZ 92 quotes B(7(3S) — ¥xpo(2P)) x B(xpg(2P) —

https://pdg.Ibl.gov

v 7T(2S)) = (0.28 &+ 0.12 4+ 0.03)% using B(7(2S) — u+u_) = (1.44 £ 0.10)%.
Supersedes HEINTZ 91.

Created: 6/1/2026 16:24



Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

6 LEES 11 quotes a central value of r(XbO(zp) = ¥7T(2S))/Tiotal X F(T(3S) —
Yxp0(2P)) /Trotal = (—0.3 £ 021329

T Using B(T(2S) —» puT ™) = (1.37 £ 0.26)%, B(T7(3S) = ~v~v T(25))x2 B(7(2S) —
pTu™) < 119 x 1074, and B(T(3S) = xpp(2P)7) = 0.049.

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.55+0.19+0.07 32 8STOTTLER 25 BELL T(3S) — ~wT(1S)

8STOTTLER 25 reports 0.55 & 0.19 + 0.07 % from a measurement of [F(Xb0(2P) —
w T(15))/Tiotall X [B(T(3S) = ~vxpo(2P))] assuming B(T(3S) — ~vxpo(2P)) =
(5.9 &+ 0.6) x 10~2.

r(’Y T(ls))/rtotal rs/T
VALUE (%) CL% DOCUMENT ID TECN COMMENT
0.38+0.17 OUR AVERAGE
0.36+0.17+0.03 9,10,11 | ggs 14M BABR 7(3S) — yyutp~
0.9 £0.7 +£0.1 10,12 4EINTZ 92 CSB2 ete™ — ¢ty
e o e We do not use the following data for averages, fits, limits, etc. o o o
<1.2 90 13| EES 11 BABR T(35) » X«
<25 90 14 CRAWFORD 928 CLE2 ete™ — ¢t vy

9LEES 14M quotes I (xp0(2P) = 7 T(15))/Total X T(T(3S) = ¥xpo(2P))/Tiotal

= (2.1 £ 1.0) x 10— 4 combining the results from 7T(3S) — yyput ™ samples with
and without photon conversions.

10 Assuming B(T(1S) — ptu™) = (2.48 + 0.05)%.
11LEES 14M reports [[(xpo(2P) = 7 T(1S))/Tiorall X [B(T(3S) = vxpo(2P))] =
(2.1 + 1.0) x 10~% which we divide by our best (shown rounded) value B(T(3S) —

Yxpo(2P)) = (5.9 £ 0.6) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best (shown rounded) value.

12 Recalculated by us. HEINTZ 92 quotes B(T(35) — vxp0(2P)) X B(xpo(2P) —

v T(1S)) = (0.05 + 0.04 + 0.01)% using B(7(1S) — uTu~) = (2.57 + 0.05)%.
Supersedes HEINTZ 91.
13 LEES 11J quotes a central value of M(xpo(2P) = Y T(15))/Tiotal X T(T(3S) —

YXb0(2P)) /Tiotal = (3.9 + 227 12) x 1074,
14 Ysing B(7(1S) = ptpu™) = (2.5740.07)%, B(T(3S) = vy T(1S))x2 B(T(1S) —
pTu™) < 0.63x 1074, and B(T(3S) = xpp(2P)7) = 0.049.

r(Dox)/rtotal Fa/T
VALUE CL% DOCUMENT ID TECN COMMENT
<8.2 x 10—2 90 15,16 BRIERE 08 CLEO T(3S) —» ~vDO0x

15 For Ppo > 2.5 GeV/c.
16 The authors also present their result as (4.1 £ 3.0+ 0.4) x 102,

M(nt 7~ Kt K~ 7°) /Tiotal s/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<0.34 90 17 ASNER 08A CLEO T(3S) = ynta~ KT K~ x0

17 ASNER 08A reports [[(xpg(2P) — 77~ KT K= x0)/Tyoea] x [B(T(3S) —
Yxpo(2P))] < 2x 100 which we divide by our best (shown rounded) value B(T'(3S) —
vYxpo(2P)) = 5.9 x 1072,
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- k- KO

I'(21r+1r K Ks)/l'tota| /T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<0.5 90 18 ASNER 08A CLEO T(3S) - y2rtn™ K~ KY

I8ASNER 08A reports [[(xpg(2P) — 277~ K= KL) /Mol x [B(T(3S) —
Yxpo(2P))] < 3x 10~6 which we divide by our best (shown rounded) value B( T'(3S) —
vYxpo(2P)) = 5.9 x 1072,

r2rt 7= K~ K2279) /Tiotal /T
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<2.2 90 19 ASNER 08A CLEO T(3S) — ~2rt 7~ K270

19ASNER 08 reports [[(xpg(2P) — 27T 7~ K= KL270)/ri0] x [B(T(3S) —
Yxpo(2P))] < 13 x 10~ which we divide by our best (shown rounded) value
B(T(3S) — ~vxpp(2P)) = 5.9 x 1072

r(2rt2n~279) /T yotal g/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<2.4 90 20 ASNER 08A CLEO T(3S) — ~2rt2r— 270

20 ASNER 08A reports [I'(x pg(2P) — 27t 27~ 270) /Ty 2] X [B(T(3S) = X po(2P))]
< 14 x 1079 which we divide by our best (shown rounded) value B(7T(3S) —
Yxpo(2P)) = 5.9 x 1072,

I'(27r+ 21~ Kt K_)/I'mta| /T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<15 90 21 ASNER 08A CLEO T(3S) — ~2rt2r— Kt K—

2LASNER 08A reports [[(xpo(2P) — 21t 20~ KT K™)/Tyorall x [B(T(3S) —
Yxpo(2P))] < 9x 10~6 which we divide by our best (shown rounded) value B( T°(3S) —
vYxpo(2P)) = 5.9 x 1072,

r(2nt2n~ K+ K~ 70) /Tiotal M10/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<2.2 90 22 ASNER 08A CLEO T(3S) = ~2rt2n~ Kt K—#0

22 ASNER 08A reports [[(xpo(2P) — 27T 2n~ KT K~ 70) /Ty eai] x [B(T(3S) —
Yxpo(2P))] < 13 x 10~ which we divide by our best (shown rounded) value
B(T(35) = vxpp(2P)) = 5.9 x 1072.

F(2nt2n~ K+ K= 279) /Tigtal M/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<11 90 23 ASNER 08A CLEO T(3S) — ~2rt2r~ K+ K= 270

23 ASNER 08A reports [[(xpp(2P) — 2nt2r~ Kt K= 2r0) /I ] x [B(T(3S) —
Yxpo(2P))] < 63 x 1070 which we divide by our best (shown rounded) value
B(T(3S) — vxpo(2P)) = 5.9 x 1072

I'(31r+ 2~ K~ Kg 1r°)/rt°ta| r12/r
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<7 90 24 ASNER 08A CLEO 7(3S) —» ~3nT2r~ K~ K¢x0
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24 ASNER 08A reports [[(xp0(2P) — 3n+2n~ K= K&x0) /Tl x [B(T(3S) —
Yxpo(2P))] < 39 x 10~ which we divide by our best (shown rounded) value
B(T(35) = vxpp(2P)) = 5.9 x 1072.

VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<0.7 90 25 ASNER 08A CLEO T(3S) — ~3xt3n~

25 ASNER 08A reports [ (xp0(2P) — 371 377) /Tiorall X [B(T(3S) = vxpo(2P))]
< 4x107% which we divide by our best (shown rounded) value B(7'(3S) — vxpo(2P))

=59x102
r(37+ 37~ 279) /Tiotal a/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<12 90 26 ASNER 08A CLEO 7T(3S) — ~3r 37— 20

26 ASNER 08A reports [I'(xpo(2P) — 37t 37~ 210) /Ty iai] X [B(T(3S) = vxp0(2P))]
< 72 x 10 which we divide by our best (shown rounded) value B(7(3S) —
vxpo(2P)) = 5.9 x 1072,

I'(31r+ 3T KTK ‘) /Ttotal M5/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<15 90 27 ASNER 08A CLEO T7(3S) = ~3nT3n KT K™

2T ASNER 08A reports [[(xpg(2P) — 37730~ KT K™)/Tyorall x [B(T(3S) —
Yxpo(2P))] < 9% 10~6 which we divide by our best (shown rounded) value B(T'(3S) —
Yxpo(2P)) = 5.9 x 1072,

F(37+3r~ Kt K~ 7°) /Teotal M6/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<7 90 28 ASNER 08A CLEO T(3S) — ~3rt3r~ Kt K—#0

28 ASNER 08A reports [[(xpo(2P) — 37T 37~ KT K~ 70)/Tyeal] x [B(T(3S) —
Yxpo(2P))] < 43 x 10~ which we divide by our best (shown rounded) value
B(T(3S) — vxpp(2P)) = 5.9 x 1072

r(47l'+ 41r‘) /Ttotal M7/l
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<17 90 29 ASNER 08A CLEO T(3S) — ~4rtan—

29 ASNER 08A reports [ (xpo(2P) — 471 477) /Tiorarl X [B(T(3S) = vxpo(2P))] <
10 x 10~ which we divide by our best (shown rounded) value B(7(3S) — ~vxp(2P))

=5.9x 1072,
r(47|'+ 4~ 27|'0) /rtota| r18/r
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<6 90 30 ASNER 08A CLEO T(3S) - ~yant4r— 270

30 ASNER 084 reports [I'(x po(2P) — 4t 47~ 270) /T eai] X [B(T(3S) = vxpo(2P))]
< 38 x 1079 which we divide by our best (shown rounded) value B(7(3S) —
vxpo(2P)) = 5.9 x 1072,
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r(XbO(2P) — 'YT(]-S))/rtotal X r(T(3S) — 'YXbO(zp))/rtotal
F3/T x F23%)/rTes)
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT
<8.2 90 31 LEES 11J BABR 7(35) —» X~
31 LEES 11J quotes a central value of M(xpo(2P) = Y T(15))/Tiotal X T(T(3S) —

Yxpo(2P)) /Tiotal = (3.9 221_%%) x 10~%4 and derives a 90% CL upper limit of
B(xpg(2P) — v T(1S)) < 1.2% using B(7(3S) — ~vxpo(2P)) = (5.9 £ 0.6)%.

B(xp0(2P) = 7 T(1S)) x B(T(3S) = vx»0(2P)) x B(T(1S) — £+¢7)

VALUE (units 1075) DOCUMENT ID TECN COMMENT

1.410.9 OUR AVERAGE

17712793 32 | EES 14M BABR T(3S) — ~yyutu~
1.3+1.040.3 33 HEINTZ 92 CSB2 T(3S) = yylte—

32From a sample of 7(3S) — fy'y;ﬁ' ©~ with one converted photon.
33 Calculated by us. HEINTZ 92 quotes B(7(35) — ~vxpo(2P)) XB(xpo(2P) —

v T(1S)) = (0.05 & 0.04 + 0.01)% using B(T(1S) — pTp ™) =(2.57 + 0.05)%.

[B(xpo(2P) = v T(1S)) x B(T(3S) = vxb0(2P))] / [B(xp1(2P) —
7 T(1S)) x B(T(3S) = vxp1(2P))]

VALUE (%) DOCUMENT ID TECN COMMENT
1.71+0.80 34 | EES 14M BABR T(3S) —» ~vyutp~

34 From a sample of 7(3S) — v~ pt p~ without converted photons.

I-(Xbo(zp) - 7T(2S))/rtotal X I'(T(3S) - 'YXbO(ZP))/rtotal
My /T x 23S rrs)
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<1.6 90 35 LEES 11 BABR T(35) » X«
35 LEES 11J quotes a central value of M(xpo(2P) = ¥ 7T(2S))/Tiotal X F(T(3S) —

YXp0(2P))/Tiotal = (—0.3 + 0.21’8:2)% and derives a 90% CL upper limit of
B(xpg(2P) — 7 T(2S)) < 2.8% using B(T(3S) — vxpo(2P)) = (5.9 £ 0.6)%.

B(xpo(2P) = 7 T(2S)) x B(T(3S) = vxp0(2P)) x B(T(2S) = £+¢7)

VALUE (units 10_5) DOCUMENT ID TECN COMMENT

4.4+1.6 OUR AVERAGE

6.6740729 36 | EES 14M BABR T(3S) — ~yyuT u~
4.04+1.7+0.3 37 HEINTZ 92 CSB2 T(3S) - yylte—

36 From a sample of 7(3S) — v~ put = with one converted photon.
37 Calculated by us. HEINTZ 92 quotes B(7(3S) — ~vxpo(2P)) xB(xpg(2P) —

~ T(2S)) = (0.28 + 0.12 + 0.03)% using B(T(2S) — ut p ™) =(1.44 £ 0.10)%.
[B(xb0(2P) = 7 T(25)) x B(T(35) = vx0(2P))] / [B(xp1(2P) —
7 T(25)) x B(T(35) = vxp1(2P))]
VALUE (%) DOCUMENT ID TECN COMMENT
3.31+0.56 38 LEES 14M BABR T(3S) = ~vyutpu~
38 From a sample of 7(3S) — fy'y;ﬁ' ©~ without converted photons.
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