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

G PCy _ qt(r++
1P 1%(J7) = 07 (2 )
sz( ) J needs confirmation.

Observed in radiative decay of the 7°(2S), therefore C = +. Branch-
ing ratio requires E1 transition, M1 is strongly disfavored, therefore
P =+. J =2 from SKWARNICKI 87.

Xb2(1P) MASS

VALUE (MeV) DOCUMENT ID

9912.21+0.26+0.31 OUR EVALUATION From average v energy below, using 7°(25)
mass = 10023.26 + 0.31 MeV

My (1P) — My (1P)

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
19.1740.20 OUR AVERAGE
10.4 +0.4 50  lAAl 24AC LHCB  xp(1P) — T(1S)utp— |
19.81+0.65+0.20 2 AAL 14BG LHCB pp — vptpu— X
19.01+0.24 LEES 14M BABR T(2S) — ~yyutpu~

1 Observed in prompt pp production. I

2 From the ij(lP) — T(1S)~ transition.

v ENERGY IN T(2S) DECAY

VALUE (MeV) DOCUMENT ID TECN COMMENT
110.44+0.29 OUR AVERAGE Error includes scale factor of 1.1.

110.58+0.08+0.30 ARTUSO 05 CLEO 7T(25) = ~+X
110.8 +£0.3 +0.6 EDWARDS 99 CLE2 T(25) — ~x(1P)
107.0 £1.1 +1.3 WALK 86 CBAL T(25) — yvyiti—
110.6 £0.3 +0.9 ALBRECHT 85E ARG T(25) — conv.yX
110.4 £0.8 +2.2 NERNST 85 CBAL T(25) - ~+X
109.5 £0.7 +1.0 HAAS 84 CLEO 7T(2S) — conv.yX
108.2 £0.3 +2.0 KLOPFEN... 83 CUSB T7(2S) —» X
108.8 +4.0 PAUSS 83 CUSB T(2S) — 0T~

x»2(1P) DECAY MODES

Mode Fraction (I';/T) Confidence level
Ny 7T(15) (18.0£1.0) %
L, DOX < 79 % 90%
; ata  KtK—x0 (8 +5 )x1075
M, 2nta” K™ K% < 1.0 x 1074 90%
s 27t a” K~ K270 ( 5.3+2.4) x 10~4
M6 2nt2r 270 ( 3.5+1.4) x 10~4
, 2rt2r  KtK— (1.1+0.4) x 104
g 2nt2n  KTK— 70 ( 2.1£0.9) x 10~4
Mo 2rnT2n  KTK—2x0 ( 3.9+£1.8) x 1074
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Mo 37727~ K~ KO < 5 x 10~4 90%
1 37737~ ( 7.04£3.1) x 1072
Mo 3737 270 ( 1.0+0.4) x 103
M3 3nT3r  KTK~ < 8 x 105 90%
Mg 3730  KTK— 70 ( 3.6+1.5) x 10~4
M5 4nT4n~ (8 +4 )x107°
M A4nT4n— 270 ( 1.8£0.7) x 103
Fi7  J/vJd/4Y < 4 x 1072 90%
Mg J/¥9(2S) <5 x 1072 90%
M9  ¥(25)¥(25) < 16 x 1072 90%
Moo J/1¥(1S)anything (1.5+0.4)x 1073

Xb2(1P) BRANCHING RATIOS
r(’Y T(ls))/rtotal I-l/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.180-:0.010 OUR AVERAGE
0.164 7909 +0.008 503k  1FULSOM 18 BELL T(25) —
0.185+0.008 +0.009 2,34 LEES 14M BABR T(2S) — o
0.186+0.011+0.009 1770 42 KORNICER 11 CLEO ete™ — wynyetTe—
0.104 7904 10,009 8k  OLEES 11) BABR T(25) —» X~
0.25 +0.06 +0.01 35 47,8 WALK 86 CBAL T(25) — ~yytTe~
0.20 +0.05 KLOPFEN... 83 CUSB T(2S) — ~yete

LFuLsom 18 reports [F(sz(lP) — fyT(lS))/rtota” X [B(T(2S) = vxpo(1P))] =

(1.17 £ 0.0170-98) x 1072 which we divide by our best value B(T(25) = ~xp2(1P))

= (7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2LEES 14M quotes T (xpo(1P) = 7 T(1S))/Tioral X T(T(2S) = vxp2(1P))/Tiotal

= (1.32 £ 0.06)% combining the results from samples of 7°(2S) — vy pt = with and
without converted photons.

3LEES 14M reports [M(xpo(1P) = ~vT(1S))/Tiotall X [B(T(2S) = ~vxpo(1P))] =
(1.32 + 0.06) x 102 which we divide by our best value B(T(2S) = vxpo(1P)) =
(7.15 £ 0.35) x 102, Our first error is their experiment'’s error and our second error is
the systematic error from using our best value.

4 Assuming B(7(1S) — pTpu™) = (2.48 + 0.05)%.

5 KORNICER 11 reports [M(xpa(1P) = ¥ T(1S)) /Tiotall X [B(T(2S) = vxpo(1P))] =
(1.334+0.04 £ 0.07) x 102 which we divide by our best value B(7(2S) = vxpo(1P))

= (7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

6 LEES 11 reports [F(Xb2(1P) — ’YT(IS))/rtotal] X [B(T(2S) = vxpo(1P))] =
(13.9 + 051_(1”1;) x 10~ 3 which we divide by our best value B(7(2S) — vxpp(1P))

= (7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

TWALK 86 quotes B(7(2S) — Yxp2(1P))XB(xpo(1P) — ~T(1S)) x B(T(1S) —
(te7) = (44 +£09=+0.5) %.
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8 WALK 86 reports [[(xpo(1P) = v T(1S))/Tiotall X [B(T(2S) = vxpo(1P))] =
(17.7 £ 3.6 £ 2.0) x 103 which we divide by our best value B(7(2S) — vxpo(1P))

= (7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

(D% X)/Ttotal r2/T
VALUE CL% DOCUMENT ID TECN COMMENT
<7.9 x 102 90  L2BRIERE 08 CLEO T(25) — ~DOX

lror Ppo > 25 GeV/c.
2 The authors also present their result as (5.4 +£1.94+0.5) x 1072

M(rt 7~ Kt K~ 7°) /Tiotal r3/r
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
0.84+0.50+0.04 8 1ASNER 08A CLEO T(2S) — yrta~ Kt K—#0

LASNER 08 reports [[(xpo(1P) — 7t 7~ KT K™ 70) /Tyl x [B(T(2S) —
Yxp2(1P))] = (6 £ 3 £ 2) x 10~ which we divide by our best value B(T(2S) —

Yxp2(1P)) = (7.15 £ 0.35) X 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

rrtr= K= K2)/Ttotal la/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<1.0 90 1 ASNER 08A CLEO T(25) — v2rtn~™ K~ K%

LASNER 08 reports [[(xpp(1P) — 27T 77 K™ KQ) /Mool x [B(T(2S) —
Yxp2(1P))] < 7 x 10~ which we divide by our best value B(T(25) — Yxp2(1P))

=7.15x 1072
r2ntr K~ K227°) /Tiotal Is/T
VALUE (units 10’4) EVTS DOCUMENT ID TECN COMMENT
5.31+2.4+0.3 11 1 ASNER 08A CLEO T(2S) — ~2rt 7~ K270

LASNER 08 reports [I'(xpp(1P) — 277~ K= K%270)/Tpia] x [B(T(25) —
Yxp2(1P))] = (38 & 14 £ 10) x 106 which we divide by our best value B(T(2S) —»

Yxp2(1P)) = (7.15 £ 0.35) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(2nt2n~27°) /Tiotal e/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
3.51+1.4+0.2 19 1 ASNER 08A CLEO T7(2S) — ~2rnt 27— 270

L ASNER 08A reports [I'(x po(1P) — 2nt 277~ 270) /M ai] X [B(T(2S) = vxpo(1P))]
=(25+£8+£6) x 106 which we divide by our best value B(7(2S) — vxp2(1P)) =

(7.15 £ 0.35) x 1072, 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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r(2rt 27~ K+ K=) [Total r7/r
VALUE (units 10’4) EVTS DOCUMENT ID TECN COMMENT
1.14+0.440.1 14 1 ASNER 08A CLEO T(25) —» ~y2rt2r— KT K~

LASNER 08A reports [M(xpp(1P) — 2t 2n” KT K™) /Mgl x [B(T(2S) —
Yxp2(1P))] = (8 £2 £ 2) x 10~ which we divide by our best value B(7(2S) —

Yxp2(1P)) = (7.15 £ 0.35) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(2nt2r~ Kt K~ 7°) /Tiotal g/l
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
21409401 13 Ll ASNER 08A CLEO T(2S) — ~y2rt2r~ KT K= #0

LASNER 08A reports [[(xpp(1P) — 27127~ KT K= 79)/Fioal] x [B(T(2S) —
Yxp2(1P))] = (15 £ 5 &+ 4) x 10~ which we divide by our best value B(T(2S) —

Yxp2(1P)) = (7.15 £ 0.35) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(2nt2r~ Kt K~ 27°) /Tiotal Fo/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
3.9+1.84+0.2 11 Ll ASNER 08A CLEO T(2S) — ~2rt2r— Kt K270

L ASNER 08A reports [[(xpo(1P) — 27T 2r— KT K= 2x0) /I o] x [B(T(25) —
Yxp2(1P))] = (28 £ 11 £ 7) x 106 which we divide by our best value B(T(2S) —

Yxp2(1P)) = (7.15 £ 0.35) X 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

F(3nt2n~ K~ KY7) /Tiotal M10/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<5 90 1ASNER 08A CLEO 7(2S) - ~3rT2r~ K~ K0

LASNER 08a reports [I'(xpp(1P) — 3727~ K= KLa0)/Ipia] x [B(T(25) —
Yxp2(1P))] < 36 x 10~ which we divide by our best value B(T(25) — Yxp2(1P))

=7.15x 10~ 2.
|'(31r+ 37T_)/rt°ta| rll/r
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.70+0.31+0.03 9  LlASNER 08A CLEO T(25) — ~3xt3n~

L ASNER 08A reports [I(xpo(1P) = 371 377) /Tygrall X [B(T(2S) = vxpa(1P))]
=(5+2+1)x 106 which we divide by our best value B(7(2S) — vxpo(1P)) =

(7.15 £ 0.35) x 102, Our first error is their experiment'’s error and our second error is
the systematic error from using our best value.

r(37+ 37~ 219) /Tiotal M2/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
10.2+3.6+0.5 34 LASNER 08A CLEO 7(2S) — ~3rT3r— 2x0

L ASNER 08A reports [I"(x po(1P) — 3t 377 270) /M oai] X [B(T(2S) = vxpo(1P))]
= (73 £ 16 + 20) x 10~ which we divide by our best value B(7(2S) — vxp2(1P))

= (7.15 £ 0.35) x 102, 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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F(37% 37~ K+ K~) /Total M3/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<0.8 90 1 ASNER 08A CLEO 7(2S) — 3z 3r~ Kt K~

LASNER 08A reports [[(xpp(1P) — 3t 3n~ KT K™) /Mol x [B(T(2S) —
Yxp2(1P))] < 6 x 10~ which we divide by our best value B(T(25) — Yxp2(1P))

=7.15x 1072
F(3n+3r~ Kt K~ 7°) /Tiotal a/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
3.6+1.5+0.2 14 L ASNER 08A CLEO T(25) — ~3rt3r~ Kt K— 70

LASNER 08A reports [[(xpo(1P) — 37T 3n~ KT K_WO)/rtotaI] x [B(T(2S) —
Yxp2(1P))] = (26 £8 £ 7) x 10~ which we divide by our best value B(T(2S) —

Yxp2(1P)) = (7.15 £ 0.35) x 10~2. Our first error is their experiment's error and our
second error is the systematic error from using our best value.

r(47l'+ 41r_) /Ttotal M5/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
0.840.40+0.04 7 1 ASNER 08A CLEO T(25) — ~yantan—

L ASNER 08A reports [[(xpo(1P) = 4nt 477) /Tigeall x [B(T(2S) = vxpa(1P))]
=(6+2+2)x 106 which we divide by our best value B(7(2S) = vxpo(1P)) =

(7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

I (4nt 4n—219) /T ioral e/l
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
18+7+1 29 1 ASNER 08A CLEO T(2S) — ~4rnT4r— 20

L ASNER 08A reports [I"(x po(1P) — 4ntar—210) /M 0] X [B(T(2S) = vxpo(1P))]
= (132 £ 31 £ 40) x 106 which we divide by our best value B(7(2S) = vxpo(1P))

= (7.15 £ 0.35) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

(/% /%) [Teotal Mz7/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<5 90 1 SHEN 12 BELL 7(25) —» ~v¢X

LSHEN 12 reports < 4.5x 1072 from a measurement of [ (xpp(1P) = J/%J/%) /Tiotall
% B(T(25) = ~vxn(LP))] assuming B(T(25) = vxn(1P)) = (7.15+0.35) x 10~ 2.

T(J/%%(25))/Teotal l1s/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<5 90 1 SHEN 12 BELL 7(25) —» ~v¢X

LSHEN 12 reports < 4.9 x 1072 from a measurement of [I(xpo(1P) — J/%4(25))/
Miotall X [B(T(2S) — ~vxp2(1P))] assuming B(T(2S) — ~vxpp(1P)) = (7.15 =

0.35) x 102,
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M(¥(25)%(2S)) /Ttotal 19/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<1.6 90 1 SHEN 12 BELL 7(25) —» v X

LSHEN 12 reports < 1.6 x 1072 from a measurement of [ (xpp(1P) = %(25)%(2S))/
Miotall X [B(T(2S) — ~vxp2(1P))] assuming B(T(2S) — ~vxpp(1P)) = (7.15 =
0.35) x 102,

I (J/4(1S)anything) /Tiotal F2o/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.5040.34+0.22 462 JIA 17A BELL ete™ — hadrons

Xb2(1P) Cross-Particle Branching Ratios

M(xp2(1P) = ¥ T(1S)) /Teotat X F(T(2S) = ¥xb2(1P))/Ttotal
Fy/T x F29)rres)

VALUE (units 10_3) EVTS DOCUMENT ID TECN  COMMENT

13940549 8k LEES 11 BABR T(25) — X~y

B(xs2(1P) = 7 T(1S)) x B(T'(2S) = 7xp2(1P)) x B(T'(1S) = £+£7)

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
3.38+0.16 OUR AVERAGE

. 1 _
3.63 17930 +0.18 1 LEES 14M BABR T(25) — yyuTu
3.29+0.09+0.16 1770 KORNICER 11 CLEO ete™ — ~~yete—
4.4 +0.9 +0.5 35 WALK 86 CBAL T(25) — ~~y0te—

1 From a sample of 7(2S5) — vy pt ™ with converted photons.

[B(xp2(1P) = v T(1S)) x B(T(2S) = vx52(1P))] / [B(xp1(1P) —
7T(15)) x B(T(2S) = vxp1(1P))]

VALUE (%) DOCUMENT ID TECN COMMENT

55.6+1.6 1 EES 14M BABR T(2S) —» ~vyutpu~

1 From a sample of 7(2S5) — 'y'yu+ u~ events without converted photons.

B(xs2(1P) = 7 T(1S)) x B(T(35) = 7x52(1P)) x B(T'(1S) = £+¢7)

VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT

3.8 £0.5 OUR AVERAGE

2.6810-99+0.37 1 LEES 14M BABR T(3S) — ~yyuT u~
3.56-0.40+0.41 126 KORNICER 11 CLEO ete™ — ynyete—

1 From a sample of 7(3S) — fy'y;ﬁ' ©~ with converted photons.
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(LHCb Collab.)
(BELLE Collab.)
(BELLE Collab.)

(LHCb Collab.)
(BABAR Collab.)
(BELLE Collab.)
(CLEO Collab.)
(BABAR Collab.)
(CLEO Collab.)
(CLEO Collab.)
(CLEO Collab.)
(CLEO Collab.)

(Crystal Ball Collab.)
(Crystal Ball Collab.)

(ARGUS Collab.)
(Crystal Ball Collab.)

(CLEO Collab.)
(CUSB Collab.)

(MPIM, COLU, CORN, LSU+)
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