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.

xp2(1P) MASS

VALUE (MeV) DOCUMENT ID

9912.21+0.26+0.31 OUR EVALUATION From average v energy below, using 7°(2S)

mass = 10023.26 + 0.31 MeV

Mx2(1P) ~ Mxp1(1P)

VALUE (MeV) DOCUMENT ID TECN

COMMENT

19.101+0.25 OUR AVERAGE Error includes scale factor of 1.1.
19.814+0.65+0.20 1 AALJ 148G LHCB
19.014+0.24 LEES 14M BABR

L From the ij(lP) —  7T(1S)~ transition.

pp— yuTpT X
T(2S) = yyutp~

v ENERGY IN 7(2S) DECAY

VALUE (MeV) DOCUMENT ID TECN COMMENT
110.441+0.29 OUR AVERAGE Error includes scale factor of 1.1.
110.58£0.08+0.30 ARTUSO 05 CLEO T(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) — ~yylt e~
110.6 +£0.3 +£0.9 ALBRECHT 85 ARG T(2S) — conv.yX
110.4 +£0.8 +2.2 NERNST 85 CBAL T(25) — ~X
1095 +£0.7 +£1.0 HAAS 84 CLEO T(2S) — conv.yX
1082 +£0.3 +£2.0 KLOPFEN.. 83 CUSB T(25) — X
108.8 +£4.0 PAUSS 83 CUSB T(25) — ~ylte
Xs2(1P) DECAY MODES

Mode Fraction (I';/T) Confidence level
7S (18.0£1.0) %
r, DOX < 79 % 90%
r; ata  KTK— 0 (8 45 )x 107>
ry  2nt7n” K™ K% < 10 x 10~4 90%
s 2ntn” K~ K%2x0 ( 5.3+2.4) x 10~4
e 2nT 27 270 (35+1.4)x 1074
r; 2nt2r  KTK— ( 1.1+0.4) x 1074
g 2rt2r KTK— 70 ( 2.140.9) x 10~4
Mg 2nt2r~ KT K—270 (3.9+1.8) x 10~4
Mo 3nt2r” K~ K0 < 5 x 10~4 90%
M1 3nT3r~ ( 7.0£3.1) x 107>
Mo 37t 37 270 ( 1.04£0.4) x 10~3
M3 3nt3r  KTK™ < 8 x 1075 90%
Mg 37731 KTK— 70 (3.6+£1.5) x 10~4
M5 4rtdr— (8 +4 )x1072
Me Antan—2x0 ( 1.840.7) x 10~3
M7 J/wJd/Y < 4 x 1072 90%
Mg J/v(25) <5 x 1073 90%
Mo ¥(25)y(25) < 16 x 1072 90%
Moo  J/9(1S)anything (1.5+0.4) x 103
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xb2(1P) BRANCHING RATIOS

[(y T(15))/Ttotal r/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.180+0.010 OUR AVERAGE

0.16479-0% +0.008 503k  LFULSOM 18 BELL T(2S) — ~X
0.185-0.008+0.009 2,3,4 | EES 14M BABR T(2S) = ~yyutu~
0.186+0.0114+0.009 1770 45 KORNICER 11 CLEO ete™ — ~yeti—
0.19475-01% 10,009 8k  OLEES 11) BABR T(2S) — X~

0.25 +£0.06 40.01 35 47,8 WALK 86 CBAL T(25) — ~v~ete—
0.20 +0.05 KLOPFEN... 83 CUSB T(2S) — ~¢te¢—

LFULSOM 18 reports [ (xpp(1P) = 7 T(1S))/Tiorall X [B(T(2S) = vxpa(1P))] =

(117 £ 0.011_8‘8?) x 10~2 which we divide by our best value B(7(2S) — vxpa(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.

2LEES 14m quotes ['(xpo(1P) = v T(1S5))/Tiotal X T(T(25) = vxp2(1P))/Tiotal
= (1.32 % 0.06)% combining the results from samples of T(2S) — yyp T ™ with and
without converted photons.

3LEES 14Mm reports [r(Xb2(1P) — VT(ls))/rtotal] x [B(T(2S) — ’Ysz(lP))] =
(1.32 £ 0.06) x 102 which we divide by our best value B(7(2S) — vxpo(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.

4 Assuming B(7(1S) — pTp~) = (2.48 £ 0.05)%.

5 KORNICER 11 reports [I'(sz(lP) — T(ls))/rtotal] x [B(7(2S) — ’Ysz(lP))] =
(1.334+0.04 £ 0.07) x 102 which we divide by our best value B(7(25) — vxp2(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.

6 LEES 11J reports [F(Xb2(1P) — 'yT(lS))/Ftota” x [B(7(2S) — 'yxb2(1P))] =

(13.9 + 051_(1)?) x 10~3 which we divide by our best value B(T(25) — TYxp2(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.

TWALK 86 quotes B(7(2S) — vxp2(1P))xB(xpo(1P) — ~T(1S5)) x B(T(1S) —
(Ye7) = (44409 + 05) %.

8WALK 86 reports M(xp2(1P) = ~yT(15))/Tiorall X [B(T(2S) = vxpp(1P))] =
(17.7 £ 3.6 £ 2.0) x 10~3 which we divide by our best value B(7(2S) = vxpa(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) /T total o/l
VALUE CL% DOCUMENT ID TECN COMMENT
<7.9 x 10—2 90  L2BRIERE 08 CLEO T(25) — rD9X

LFor Ppo > 2.5 GeV/c.
2The authors also present their result as (54 +£19+05)x 102,

M(nt 7~ K¥ K~ 79) /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—x0

LASNER 08A reports [[(xpo(1P) — wta= KT K= x0)/Fira] x [B(T(2S) —
Yxp2(1P))] = (6 £ 3 £ 2) x 10~ which we divide by our best value B(7(2S) —

Yxp2(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.

r2nt 7~ K~ K2)/Tiotal Fa/T
VALUE (units 10~% CL% DOCUMENT ID TECN COMMENT
<1.0 90 1 ASNER 08A CLEO T(2S) —» v2rtn~ K~ KY

LASNER 08A reports [[(xpp(1P) — 27t 7~ K~ KQ)/Fiorall x [B(T(25) —
Yxp2(1P))] < 7 x 10~% which we divide by our best value B(T(25) — Yxp2(1P))
=7.15x 10" 2.
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rrtn~ K~ K%21°) /Miotal s/l
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
5.3+2.4+0.3 11 1 ASNER 08A CLEO T(25) — ~y2rtn— K~ 2x0

LASNER 08 reports [[(xpp(1P) — 277~ K= KQ270) /I 0] x [B(T(2S) —
Txp2(1P))] = (38 + 14 £+ 10) x 10~ which we divide by our best value B(7(2S) —

Yxp2(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 (2nt 20~ 22°) /Tioral e/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
3.5+1.440.2 19 L ASNER 08A CLEO T(2S) —» ~2rt2r— 270

L ASNER 08A reports [I"(xpp(1P) = 27t 277 270) /F o] X [B(T(25) = vxpo(1P))]
= (25 + 8 + 6) x 10~ which we divide by our best value B(T(2S) = 7xpa(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(2rt2n~ K+ K~) [Tiotal /T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
1.1+0.410.1 14 L ASNER 08A CLEO T(25) — ~2rtor— Kt K~

LASNER 08A reports [[(xpp(1P) — 27T 27~ KT K™)/Tyoral] % [B(T(2S) —
Yxp2(1P))] = (8 £ 2 £ 2) x 10=6 which we divide by our best value B(7(2S) —

Yxp2(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.

r(2nt 27~ Kt K~ 79) /Tiotal g/l
VALUE (units 10~%4)  EVTS DOCUMENT ID TECN COMMENT
21409401 13 L1 ASNER 08A CLEO T(25) —» ~2rt2r— Kt K= 0

LASNER 08A reports [[(xpp(1P) — 2nt2r~ KT K~ 70)/Figiai] x [B(T(2S) —
Yxp2(1P))] = (15 £ 5 £ 4) x 10=% which we divide by our best value B(7(2S) —

Yxp2(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(2nt 27~ K+ K~ 219) /T yotal o/l
VALUE (units 10~4)  EVTS DOCUMENT ID TECN COMMENT
3.0+1.8+02 11 L1 ASNER 08A CLEO T(2S) = ~y2rt2r— KT K270

LASNER 08A reports [I(xpp(1P) = 27T 27~ KT K= 210) /I o] x [B(T(2S) —
Yxp2(1P))] = (28 £ 11 £ 7) x 109 which we divide by our best value B(7(2S) —

Yxp2(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.

F(3r+2r~ K~ K2 7°) /Miotal Mo/T
VALUE (units 10~% CL% DOCUMENT ID TECN COMMENT
<5 90 1ASNER 08A CLEO T(25) —» v3r+2r™ K~ KQx0

LASNER 08 reports [(xpp(1P) — 3nT2r~ K= KQa0) /I 0] x [B(T(2S) —
TYxp2(1P))] < 36 x 106 which we divide by our best value B(7(25) = vxpa(1P))

=7.15x 1072
I (37+377) /Teotal M1/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
0.70+0.31+0.03 9  lASNER 08A CLEO T(2S) = ~3xt3x—

L ASNER 084 reports [[(xpp(1P) = 371 377)/Tiorall X [B(T(2S) = vxpa(1P))]
=(B+2+1)x 10~ 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(3z*3r— 21r°) /Ttotal M2/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
10.2+3.6+0.5 3¢ l1ASNER 08A CLEO T(2S) —» ~3xt 37— 270

1 ASNER 084 reports [ (xpo(1P) — 3rt3n— 27r0)/rtota|] x [B(T(25) = vxpp(1P))]
= (73 £ 16 £ 20) x 100 which we divide by our best value B(7(2S) — vxpp(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.
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F(37+37r~ K+ K~) /Tiotal M3/l
VALUE (units 10~4 CL% DOCUMENT ID TECN COMMENT
<0.8 90 1 ASNER 08A CLEO T(25) — ~3xt3r— Kt K—

LASNER 08A reports [[(xpp(1P) — 37137~ KT K™)/Tyoral] % [B(T(2S) —
Yxp2(1P))] < 6 x 1070 which we divide by our best value B(T(25) = ~vxp2(1P))

=7.15 x 1072
F(3nt 37~ Kt K~ 79) /Tiotal l1a/T
VALUE (units 10=4)  EVTS DOCUMENT ID TECN COMMENT
3.6+15+02 14 L1ASNER 08A CLEO T(2S) —» ~37T 37~ Kt K—x0

LASNER 084 reports [[(xpp(1P) — 37t 3n~ KT K= 70)/Figeal] x [B(T(2S) —
Yxp2(1P))] = (26 £ 8 £ 7) x 10~% which we divide by our best value B(7(2S) —

Yxp2(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.

|'(41r+ 41r_)/|'t°ta| r15/r
VALUE (units 10’4) EVTS DOCUMENT ID TECN COMMENT
0.84+0.40+0.04 7 l1ASNER 08A CLEO T(2S) — ~é4nt4r—

L ASNER 08 reports [[(xpp(1P) = 4nt 4 ) /Tiorall X [B(T(2S) = ~vxpa(1P))]
=(6+2+2)x 10~ 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 (4n+ 47~ 270) /Tiotal M6/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
18+7+1 20 L1 ASNER 08A CLEO T(2S) —» ~4xtar— 270

L ASNER 08A reports [I'(xpp(1P) = 47t 47~ 270) /T o] X [B(T(25) = vxpo(1P))]
= (132 £ 31 + 40) x 10~° which we divide by our best value B(7(2S) — vxp(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.

F(J/%d/9) [Teotal 1z7/T
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<5 920 1 SHEN 12 BELL T(25) —» vy¢X

LSHEN 12 reports < 4.5x 1072 from a measurement of [ (xpn(1P) = J/%J/%)/Totall
x [B(T(25) = ~vxpp(1P))] assuming B(T(2S) — vxpa(1P)) = (7.154+0.35)x 10~ 2.

I (J/9%(25))/Tiotal Mg/l
VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
<5 ) 1 SHEN 12 BELL T(2S) - ~9X

1SHEN 12 reports < 4.9 x 107 from a measurement of [Mxpa(1P) = J/¥9(2S))/
rtotall x [B(7(2S) — "/Xb2(1P))] assuming B(7(2S) — 'Ysz(lP)) = (7.15 £
0.35) x 10~2.

I (¥(25)%¥(2S)) /Ttotal M9/l
VALUE (units 1075) % DOCUMENT ID TECN COMMENT
<16 9 1 SHEN 12 BELL T(25) — ~yuX

1SHEN 12 reports < 1.6 x 10~ from a measurement of M (xp2(1P) = (25)(2S))/
rtota|] x [B(7(2S) — 'yxb2(1P))] assuming B(7(25) — ’Ysz(lP)) = (7.15 £
0.35) x 10™2.

I (J/4(1S)anything) /Total Mo/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.504+0.344+0.22 462 JIA 174 BELL ete™ — hadrons

xb2(1P) Cross-Particle Branching Ratios

I (xp2(1P) = v T(15)) /Teotal X T(T(25) = vxb2(1P))/ total
M1/T x Fe®S) r7(2s)

VALUE (units 1073) EVTS DOCUMENT ID TECN  COMMENT

139405199 8k LEES 115 BABR T(25) — X~
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B(xs2(1P) = 7 T(15)) x B(T(2S) + 7vxp2(1P)) x B(T(1S) —» £+¢7)

VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
3.38+0.16 OUR AVERAGE

0.36+0.18 _
36379327010 LIEES 14M BABR 7T(25) — ~yyutp
3.204+0.0940.16 1770 KORNICER 11 CLEO ete™ — yyetTe—
44 £09 +05 35 WALK 86 CBAL T(2S) — ~y~ete—

1From a sample of T°(2S) — 'war ©~ with converted photons.

[B(xp2(1P) = 7T (15)) x B(T(2S) = 7vxp2(1P))] / [B(xp1(1P) =
7T(15)) x B(T(2S) = 7vxp1(1P))

VALUE (%) DOCUMENT ID TECN  COMMENT

55.6+1.6 1 LEES 14M BABR T(25) — ~yyutpu~
IFrom a sample of T°(2S) — 'y'y,u,+ p~ events without converted photons.

B(xs2(1P) = 7 T(15)) x B(T(35) = 7xb2(1P)) x B(T(1S) = £+¢7)

VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT

3.8 +£0.5 OUR AVERAGE

4.687995+0.37 1 LEES 14M BABR T(3S) — ~yyutpu~
3.56+0.40+0.41 126 KORNICER 11 CLEO ete™ — ~nyetTe™

1 From a sample of T(35) = ~yypt u~ with converted photons.

X2(1P) REFERENCES

NERNST 85 PRL 54 2195 R. Nernst et al. (Crystal Ball Collab.
HAAS 84  PRL 52 799 J. Haas et al. (CLEO Collab.
KLOPFEN... 83 PRL 51 160 C. Klopfenstein et al. (CUSB Collab.
PAUSS 83 PL 130B 439 F. Pauss et al. (MPIM, COLU, CORN, LSU+

FULSOM 18 PRL 121 232001 B.G. Fulsom et al. (BELLE Collab.)
JIA 17A PR D96 112002 S. Jia et al. (BELLE Collab.)
AALJ 14BG JHEP 1410 088 R. Aaij et al. (LHCb Collab.)
LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)
SHEN 12 PR D85 071102 C.P. Shen et al. (BELLE Collab.)
KORNICER 11 PR D83 054003 M. Kornicer et al. (CLEO Collab.)
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)
ASNER 08A PR D78 091103 D.M. Asner et al. (CLEO Collab.)
BRIERE 08 PR D78 092007 R.A. Briere et al. (CLEO Collab.)
ARTUSO 05 PRL 94 032001 M. Artuso et al. (CLEO Collab.)
EDWARDS 99 PR D59 032003 K.W. Edwards et al. (CLEO Collab.)
SKWARNICKI 87 PRL 58 972 T. Skwarnicki et al. (Crystal Ball Collab.) J
WALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.)
ALBRECHT 85E  PL 160B 331 H. Albrecht et al. (ARGUS Collab.)
)
)
)
)
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