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(
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YOUR NOTE

YOUR DATA
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bb MESONS

IG(JPC) _ 0—|—(0++)
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=+.

My p(1P) — Mxpo(1P)

VALUE (MeV) DOCUMENT ID TECN COMMENT
32.49+0.93 LEES 14M BABR 7T(25) — yypTpu~
xb0(1P) BRANCHING RATIOS
I(y T(15)) /Teotal r/r
VALUE (%) CL% EVTS DOCUMENT ID TECN COMMENT
1.95+0.27 OUR AVERAGE
2.08+£0.24+0.21 L2 EES 14M BABR T(2S) —

Yyt~

1.76+£0.300.18 87 23KORNICER 11 CLEO ete™ — yyete—
e o o We do not use the following data for averages, fits, limits, etc. @ o @
< 46 90 4 LEES 11) BABR T(25) — X~
<6 90 WALK 86 CBAL T(2S) — ~~yete—
<11 90 PAUSS 83 CUSB T(25) — ~~ete—

LLEES 14M quotes ['(xp0(1P) — 7 T(15))/Toral X T(T(2S) — vxp0(1P))/Tiotal

= (7.8+0.9) x 10—4 combining the results from samples of 7(25) — ~yypt p~ with
and without converted photons

2 Assuming B(T(1S) — ¢+ ¢7) = (2.48 + 0.05)%.
3 KORNICER 11 reports [F(Xbo(lP) — v T(ls))/rtotal] x [B(7(2S) — ’YXbO(lP))] =
(6.59 & 0.96 + 0.60) x 10~% which we divide by our best value B(7'(25) — vxpo(1P))

=(3.8+£0.4)x 10=2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

4LEES 11J quotes a central value of Mxpg(1P) — ~T(15))/Tiotal x F(T(25) —
Yxb0(1P)) /Teotal = (8:3 £ 5.6 73 L) x 1074,

Xbo(1P) CROSS-PARTICLE BRANCHING RATIOS
B(xso(1P) — 7 T(15)) x B(T(2S) — vxso(1P)) x B(T(1S) — £+¢-)

VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
1.67+0.28 OUR AVERAGE

29 T17 01 25| EES 14M BABR T(2S) — ~yyutpu~
1.63+0.24+0.15 87 KORNICER 11 CLEO ete™ — ~yyete—

25From a sample of T°(2S) — 'y'yy+ ©~ with one converted photon

[B(xe0(1P) — v T(15)) x B(T(25) = vxp0(1P))] / [B(xp1(1P) —
7 T(1S)) x B(T(25) = vxp(1P))]

VALUE (%) DOCUMENT ID TECN  COMMENT

3.28+0.37 26 | EES 14M BABR T(2S) — ~yyutu~
26 From a sample of T(2S) — 'y'y,u+ ©~ without converted photons

Xo(1P) REFERENCES

LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)
KORNICER 11 PR D83 054003 M. Kornicer et al. (CLEO Collab.)
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)
WALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.)
PAUSS 83 PL 130B 439 F. Pauss et al. (MPIM, COLU, CORN, LSU+)
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NODE=MO077
G /PCy _ g+(1++
o (LP) S — ot
J needs confirmation.
Observed in radiative decay of the 7°(2S), therefore C = +. Branch- NODE=MO077

ing ratio requires E1 transition, M1 is strongly disfavored, therefore
P=+. J =1 from SKWARNICKI 87.

Xxb1(1P) BRANCHING RATIOS NODE=M077220

[(y T(15))/Ttotal /T NODE=MO077R1
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO077R1
0.350+0.021 OUR AVERAGE

YOUR DATA  0.36440.01740.019 L2 EES 14M BABR T(25) — yyutu— |
0.3314£0.01840.017 3222 23 KORNICER 11 CLEO ete™ — yyete—
0.35040.0230.018 13k 4LEES 11 BABR T(25) — Xx

0.34 +0.07 +0.02 53 25,6 WALK 86 CBAL T(25) — ~y~¢te—
0.47 +0.18 KLOPFEN... 83 CUSB T(25) — ~yytte—
1
YOUR NOTE LEES 14M quotes I'(xp1(1P) = 7 T(15))/Tiotal x T(T(25) = vxp1(1P))/Tiotal NODE=MO077R1;LINKAGE=B
= (2,51 4 0.12) % combining the results from samples of T(25) — ~yyuT ™ with
and without converted photons
YOUR NOTE  2Assuming B(T(1S) — £+47) = (2.48 & 0.05)%. NODE=MO077R1;LINKAGE=KA

3 KORNICER 11 reports M(xp1(1P) — Y T(15))/Tiotall X [B(T(25) — vxp1(1P))]
= (22.84 0.4 £ 1.2) x 10~ 3 which we divide by our best value B(7'(25) — vxp1(1P))

= (6.9 £ 0.4) x 10~2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

4LEES 111 reports [[(xp1(1P) — 7 T(15))/Teoall X [B(T(2S) — vxp1(1P))] =
(241+£0.6 £1.5) x 10~3 which we divide by our best value B(7(2S) — vxp1(1P))
= (6.9 £0.4) x 102, Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

SWALK 86 quotes B(7(2S) — vxp1(1P))xB(xp1(1P) — ~T(1S5)) x B(T(1S) —
Y07y =(5.84+0.9+0.7) %.

SWALK 86 reports [r(Xbl(lp) — 'yT(lS))/Ftota” x [B(7(2S) — "/Xbl(lP))] =
(23.4 4 3.63 + 2.82) x 103 which we divide by our best value B(7'(25) — Txp1(1P))

= (6.9 £0.4) x 10~2. Our first error is their experiment’s error and our second error is
the systematic error from using our best value.

NODE=MO077R1;LINKAGE=KR

NODE=MO077R1;LINKAGE=LE

NODE=MO077R1;LINKAGE=A

NODE=MO077R1;LINKAGE=C

xb1(1P) Cross-Particle Branching Ratios
B(xp1(1P) = ¥ T(15)) x B(T(25) = vxp1(1P)) x B(T(1S) — £+¢7)

NODE=M077230

NODE=MO077B01
NODE=MO077B01

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
5.901+0.34 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
YOUR DATA 0.47+0.44 —
6.86 0t 038 25 LEES 14M BABR 7T(2S) — ~yyutp I
5.6540.11+0.27 3222 KORNICER 11 CLEO ete™ — ~yeti—
58 +0.9 +0.7 53 WALK 86 CBAL T(25) — vyete— |
YOUR NOTE 25From a sample of T(25) — ~yypt p~ with one converted photon I NODE=MO077B01;LINKAGE=A
B(xp1(1P) — 7 T(15)) x B(T(3S) = vxm(1P)) x B(T(1S) — £F¢7) NODE=M077B02
VALUE (units 10~5) EVTS DOCUMENT ID TECN  COMMENT NODE=M077B02
1.30+0.34 OUR AVERAGE
YOUR DATA 0.78+0.14 —
11613008 26 | EES 14M BABR 7T(3S) — ~yyutp I
1.3340.3040.23 50 KORNICER 11 CLEO eTe™ — ~yeti—
YOUR NOTE 26 From a sample of T°(3S5) — 'yvu"‘ ©~— with converted photons I NODE=MO077B02;LINKAGE=A
xb1(1P) REFERENCES NODE=M077
YOUR PAPER LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.) REFID=56343
KORNICER 11 PR D83 054003 M. Kornicer et al. (CLEO Collab.) REFID=16769
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.) REFID=53936
SKWARNICKI 87  PRL 58 972 T. Skwarnicki et al. (Crystal Ball Collab.) J REFID=40019
WALK 86 PR D34 2611 W.S. Walk et al. (Crystal Ball Collab.) REFID=22290
KLOPFEN... 83  PRL 51 160 C. Klopfenstein et al. (CUSB Collab.) REFID=22285



YOUR DATA

YOUR DATA

YOUR NOTE

YOUR NOTE

YOUR DATA

YOUR NOTE

YOUR DATA
YOUR NOTE

G /PCy _ g+ ++
]_P 19(J7%) =07 (2 )
Xb2( ) 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.

My pa(1P) — My (1P)

VALUE (MeV) DOCUMENT ID TECN COMMENT
19.104+0.25 OUR AVERAGE Error includes scale factor of 1.1.

10.8140.65+0.20 1 AALY 148G LHCB pp — ~utp— X
10.01+0.24 LEES 14M BABR T(25) — ~yutpu—

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

Xb2(1P) BRANCHING RATIOS

F(v T(1S))/Teotal ry/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.188+0.011 OUR AVERAGE

0.185-0.008 4 0.009 2,3 L EES 14M BABR T(2S) — ~yyputp~
0.186+0.01140.009 1770 3*KORNICER 11 CLEO ete™ — ~yeTo~
0.194 7 5-01% 10,009 8k  SLEES 11) BABR T(25) — X~

0.25 £0.06 +0.01 35 36,7 WALK 86 CBAL T(2S) — y~yete—
0.20 +0.05 KLOPFEN... 83 CUSB T(2S) — y~(te—

2L EES 14M quotes T (xp(1P) — v T(15))/Troral ¥ T(T(2S) = Yxp2(1P))/Tiotal
= (1.32 £ 0.06)% combining the results from samples of 7°(25) — yyput p~ with and
without converted photons

3 Assuming B(7(1S) — ¢+ ¢7) = (2.48 + 0.05)%.

4 KORNICER 11 reports [M(xp2(1P) = v T(15))/Tiorall X [B(T(25) = vxpa(1P))] =
(1.33 £ 0.04 £0.07) x 102 which we divide by our best value B(7(25) — vxpo(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.

SLEES 11J reports [F(sz(lP) — 7T(15))/Ftota|] x [B(7T(2S) — ’Ysz(lP))] =
(13.9 + 05799 x 1073 which we divide by our best value B(T'(25) — 7xp2(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.

B WALK 86 quotes B(T(25) — ~vxpp(1P))xB(xpp(1P) — ~7(15)) x B(T(1S) —
(Y e7) = (4.4 4+ 0.9+ 05) %.

TWALK 86 reports [ (xpp(1P) — 7 7T(15))/Torall X [B(T(25) — 7xpa(1P))] =
(17.7 £ 3.6 £ 2.0) x 10~3 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.

Xb2(1P) Cross-Particle Branching Ratios

B(xs2(1P) — 7 T(15)) x B(T(25) — vxb2(1P)) x B(T(1S) —» £+£7)

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

3640.1 _
3.6310:36+0.18 27 LEES 14M BABR T(25) — yyutp
3.2040.09+0.16 1770 KORNICER 11 CLEO ete— — nylte—
4.4 £0.9 £05 35 WALK 86 CBAL T(25) — ~yyfte—

27 From a sample of T°(2S) — 77/1,+ p~ with converted photons

[B(x52(1P) — yT(15)) x B(T(2S) = 7vxe2(1P))] / [B(xp1(1P) —
7 T(1S)) x B(T(25) = vxp1(1P))

VALUE (%) DOCUMENT ID TECN  COMMENT

55.6+1.6 28 | EES 14M BABR 7T(2S) — ~yyutu~

28 From a sample of T(25) — yyuT p~ events without converted photons
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YOUR DATA

YOUR DATA

YOUR NOTE
YOUR NOTE

YOUR DATA

B(xs2(1P) = 7 T(15)) x B(T(3S) — vxp2(1P)) x B(T(1S) —» £+¢7)

DOCUMENT ID

VALUE (units 10~5)

EVTS

TECN

COMMENT

3.8 +£0.5 OUR AVERAGE

+0.99
4.681 () 92 +0.37
3.56£0.40+0.41

126

29 | EES
KORNICER 11
29From a sample of T(35) — ~yyuT 1~ with converted photons

14Mm BABR T(3S) — 'y'y“+u_
CLEO eTe™ — et

Xb2(1P) REFERENCES

AALJ 14BG JHEP 1410 088
LEES 14M PR D90 112010
KORNICER 11 PR D83 054003
LEES 11J PR D84 072002
SKWARNICKI 87 PRL 58 972
WALK 86 PR D34 2611
KLOPFEN... 83 PRL 51 160

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

P=+

R. Aaij et al.

J.P. Lees et al.

M. Kornicer et al.
J.P. Lees et al.

T. Skwarnicki et al.
W.S. Walk et al.

C. Klopfenstein et al.

(LHCb Collab.
(BABAR Collab.
(CLEO Collab.
(BABAR Collab.

(Crystal Ball Collab.) J

(Crystal Ball Collab.
(CUSB Collab.

IG(JPC) _ 0+(0++)
J needs confirmation.

)
)
)
)
)
)
)

My p(2P) — Mxy4(2P)

VALUE (MeV) DOCUMENT ID TECN COMMENT
23.8+1.7 LEES 14M BABR 7T(3S5) — ~yypuTpu~
xb0(2P) BRANCHING RATIOS
(v 7(25)) /Ttotal ry/r
VALUE (%) CL% DOCUMENT ID TECN COMMENT
1.38+0.30 OUR AVERAGE
1.31i0.27j8}§ 3,4 LEES 14M BABR T(3S) — ~yyutpu~
36 £1.6 +0.3 35 HEINTZ 92 CSB2 ete™ — ¢To vy
e o o We do not use the following data for averages, fits, limits, etc. @ o @
<28 90 6 LEES 11J BABR T(3S) — X«
<8.9 90 7TCRAWFORD 928 CLE2 ete™ — ¢T¢ y

3 Assuming B(7(25) — ptpu™) = (1.93 £ 0.17)%

4LEES 14M reports [r(xb0(2P) — 'yT(ZS))/Ftotaﬂ x [B(7(3S) — 7Xb0(2p))] =
(7.7 £ 1.6) x 10~% which we divide by our best value B(7(3S) — ~vxpo(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 value.

5Recalculated by us. HEINTZ 92 quotes B(7(3S) — 7xpg(2P)) x B(xpp(2P) —
v T(25)) = (0.28 + 0.12 + 0.03)% using B(7(2S) — uTp™) = (1.44 + 0.10)%.

Supersedes HEINTZ 91.

O LEES 11J quotes a central value of Mxpg(2P) — v 7T(25))/Tiotal x F(T(3S) —

¥xb0(2P))/Ttotal = (—0.3 £ 021 32)%.

7 Using B(T(25) — ptpu™) = (1.37£0.26)%, B(T(35) — vy T(25))x2 B(T(25) —
pTuT) < 1.19x 1074, and B(T(3S) — xpg(2P)7) = 0.049.

r(’Y T(IS)) /rtotal

VALUE (%)

CL%

0.381+0.17 OUR AVERAGE

0.36+0.1740.03 8.9 LEES

0.9 £0.7 +0.1 9,10 HEINTZ 92
e o o \We do not use the following data for averages, fits
<12 90 11 Lges 11
<25 90 12 cRAWFORD 928

DOCUMENT ID

TECN

ra/T

COMMENT

CSB2

, limits, etc. © o @

BABR T(35) — X~y

CLE2

14m BABR T(3S) — fy’y;[i’y,*
ete — Z+€_'y'y

ete — E'*'é"yﬂ/
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YOUR NOTE

YOUR NOTE

YOUR DATA

YOUR NOTE

YOUR DATA
YOUR NOTE

YOUR DATA

YOUR NOTE

YOUR DATA
YOUR NOTE

YOUR PAPER

YOUR DATA

8 LEES 14M quotes T (xpp(2P) — 7 T(15))/Teotal X T(T(3S) = vxp0(2P))/Tiotal

= (2.1 £1.0) x 10~4 combining the results from T(3S) — ~yypt u~ samples with

and without photon conversions
9 Assuming B(T(1S) — pt p~) =(2.48 £ 0.05)

10 Recalculated by us. HEINTZ 92 quotes B(T(35) — ~vxp0(2P)) x B(xpp(2P) —
v T(15)) = (0.05 & 0.04 + 0.01)% using B(T(1S) — uTp~) = (2.57 + 0.05)%.

Supersedes HEINTZ 91.

11LEES 11J quotes a central value of M(xpo(2P) — ¥ T(1S))/Tioral X T(T(3S) —

¥xb0(2P)) /Teotal = (3.9 £ 227 1-2) s 1074,

12 ysing B(T(1S) — ptp~) = (2.57 £0.07)%, B(T(3S) — v~ T(15))x2 B(T(1S) —

putu™) < 0.63x 1074 and B(T(3S) — xpg(2P)7) = 0.049.

B(xp0(2P) — 7 T(15)) x B(T(3S) — vxpo(2P)) x B(T(1S) — ¢+¢7)

VALUE (units 10_5) DOCUMENT ID TECN COMMENT
1.4+0.9 OUR AVERAGE

1.5+40.1 —
17319192 30 LEES 14M BABR T(3S) — vyutp
1.3+1.0+0.3 31 HEINTZ 92 CSB2 T(3S) — vyt e

30From a sample of T°(3S) — 77/1,+ ©~ with one converted photon
31 Calculated by us.
v T(1S)) = (0.05 + 0.04 + 0.01)% using B(T(1S) — pt u™) =(2.57 £ 0.05)%.

[B(x60(2P) = 7 T(15)) x B(T(3S) = 7xp0(2P))] / [B(xp1(2P) —
7T(15)) x B(T(@3S) = 7xp1(2P))]

VALUE (%) DOCUMENT ID TECN  COMMENT

1.71+0.80 32 | EES 14M BABR T(3S) — ~yyutpu~
32 From a sample of T(3S) — ~vyuT ™ without converted photons

B(xs0(2P) = 7 T(25)) x B(T(35) = 7vxp0(2P)) x B(T(2S) —» £+¢7)

VALUE (units 1075) DOCUMENT ID TECN COMMENT
4.43+1.6 OUR AVERAGE
6.6 40129 34 | EES 14M BABR T(3S) — ~yyutu~

CSB2  T(3S) — ~~ete™

34 From a sample of T(3S) — ~vyyuT pu™ with one converted photon

35 Calculated by us.
v T(25)) = (0.28 £ 0.12 =+ 0.03)% using B(7(2S) — ptp~) =(1.44 £ 0.10)%.

[B(xs0(2P) — 7 T(25)) x B(T(3S) = 7xe0(2P))] / [B(x1(2P) —
7 T(25)) x B(T(3S) — vxp1(2P))]

VALUE (%) DOCUMENT ID TECN  COMMENT

4.0+1.740.3 35 HEINTZ 92

HEINTZ 92 quotes B(T(35) — ~vxpo(2P)) xB(xpp(2P) —

3.31+0.56 36 | EES 14M BABR 7T(3S) — ~yyutu~
36 From a sample of T(3S) — ~yyuT p~ without converted photons

Xs0(2P) REFERENCES

LEES 14M PR D90 112010
LEES 11J PR D84 072002

J.P. Lees et al.
J.P. Lees et al.

(BABAR Collab.)
(BABAR Collab.)
(CLEO Collab.)
)

)

CRAWFORD  92B PL B294 139 G. Crawford et al.
HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB Il Collab.
HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.

IG(JPC) _ 0+(1++)
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=+.

Xb1(2P) BRANCHING RATIOS
F(v 7(25)) /Total ra/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.181+0.019 OUR AVERAGE
0.21140.01740.019 56 LEES 14M BABR T(35) — ~yutpu—
0.1904+0.0184+0.017 43k 7 LEES 11J BABR T(35) — X~

58 CRAWFORD 928 CLE2 eTe™ — £te—qy
59 HEINTZ 92 CSB2 ete™ — ¢Teqyy

0.206+0.035+0.019
0.132+0.018+0.012
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YOUR NOTE 5 Assuming B(7(2S) — ptpu~) = (1.97 £ 0.17)%
YOUR NOTE 6LEES 14M quotes r(Xb1(2P) — T(ZS))/Ftota| X F(T(35) — ’yXbl(ZP))/rtota|

= (2.66 =+ 0.22)% combining the results from T(3S) — ~~yuT ™ samples with and
without photon conversions

7 LEES 11J reports [F(xp1(2P) — Y T(25))/Tiotall X [B(T(3S) — ~vxp1(2P))] =
(2.4 4 0.1 4 0.2) x 102 which we divide by our best value B(7(3S) — vxp1(2P))
= (12.6 £ 1.2) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

8 CRAWFORD 928 quotes B(T(3S) — 7xp1(2P)) xB(xp1(2P) — ~T(25)) x 2
B(7(25) — ¢1¢7) = (10.23 & 1.20 + 1.26) 10~ 4.

9 Recalculated by us. HEINTZ 92 quotes B(T(35) — ~vxp1(2P)) xB(xp1(2P) —
¥ T(2S)) = (2.29 4 0.23 + 0.21) % using B(T(2S) — ptp~) = (1.44 £ 0.10)%.
Supersedes HEINTZ 91.

F(y T(15)) /Teotal rs/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.099+0.010 OUR AVERAGE

YOUR DATA  0.107-0.00640.010 10,11 | ggs 14M BABR T(3S) — ~yyutpu~
0.09840.0050.009 15k 12 LEES 11 BABR T(3S) — Xxy
0.103+0.02340.009 10,13 CRAWFORD 928 CLE2 ete™ — 10 vy
0.075-+0.01040.007 10,14 HEINTZ 92 CSB2 ete™ — tTe—qyy

YOUR NOTE 10 Assuming B(T(1S) — ¢1¢7) = (2.48 + 0.05)%
YOUR NOTE  'TLEES 14M quotes ['(xp1(2P) — 7 T(15))/Tioral X T(T(3S) — 7vxp1(2P))/Tiotal

= (13.48 £ 0.72) x 103 combining the results from samples of T(3S) = yyptpu~
with and without converted photons

12| EES 11 reports [F(xbl(ZP) — 'yT(lS))/Ftota” x [B(7(3S) — ’YXb1(2P))] =
(12.4 £ 0.3 £ 0.6) x 10~3 which we divide by our best value B(7(3S) — vxp1(2P))
= (12.6 + 1.2) x 10™2. Our first error is their experiment’s error and our second error

(

is the systematic error from using our best value.

13 CRAWFORD 928 quotes B(T(35) — vxp1(2P)) xB(xp1(2P) — ~T(1S)) x 2
B(T(1S) — ¢t¢~) = (6.47 +1.12 + 0.82) 104

14 Recalculated by us. HEINTZ 92 quotes B(7(3S) — ~vxp1(2P)) x B(xp1(2P) —
¥ T(1S)) = (0.91 £ 0.11 + 0.06)% using B(7(1S) — utpu~) = (2.57 + 0.05)%.
Supersedes HEINTZ 91.

Xb1(2P) Cross-Particle Branching Ratios
B(xp1(2P) = 7 T(15)) x B(T'(3S) = vxp1(2P)) x B(T(1S) — £+¢7)

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

2.9 0.4 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.
YOURDATA 3 55+0-28+0.17 32| EEs 14M BABR T(3S) — ~yyutu~

3.24:+0.56+0.41 58 33 CRAWFORD 928 CLE2 7(3S) — ~yete—

2.3440.2840.15 34 HEINTZ 92 CSB2 T(3S) — yvete~

YOUR NOTE 32From a sample of T(35) — yyut u™ with one converted photon
33 CRAWFORD 928 quotes 2xB(7(3S) — ~vxps(2P)) B(xpj(2P) — 7 T(nS))
B(T(nS) — ¢+¢7).
34 Calculated by us. HEINTZ 92 quotes B(T(35) — ~vxp1(2P)) xB(xp1(2P) —
4 T(1S)) = (0.91 £ 0.11 & 0.06)% using B(T(1S) — ut u™) =(2.57 £ 0.05)%.

B(xs1(2P) — 7 T(25)) x B(T(3S) = 7vxp1(2P)) x B(T(2S) —» £+¢7)

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

3.8 £0.6 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.
YOUR DATA 0.7541.01 —_

495315+ 00 35 LEES 14M BABR T(3S) — yyutu

5.1240.60+0.63 111 35 CRAWFORD 928 CLE2 T(3S) — ~y~y¢te—

3.3040.33£0.20 37 HEINTZ 92 CSB2 T(3S) — y~lte—

YOUR NOTE 35 From a sample of T(35) — ~yypt p~ with one converted photon
36 CRAWFORD 928 quotes 2xB(T(3S) — vxp7(2P)) B(xps(2P) — ~T(nS))
B(T(nS) — ¢ti¢7).
37 Calculated by us. HEINTZ 92 quotes B(T(3S) — ~vxp1(2P))xB(xp1(2P) —
¥ T(2S)) = (2.29 + 0.23 + 0.21) % usingB(7(2S) — pt ™) = (1.44 + 0.10)%.
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YOUR PAPER

YOUR DATA

YOUR DATA

YOUR NOTE

YOUR NOTE

YOUR DATA

YOUR NOTE

YOUR NOTE

X»1(2P) REFERENCES

LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)
CRAWFORD  92B PL B294 139 G. Crawford et al. (CLEO Collab.)
HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB Il Collab.)
HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)

IG(JPC) _ 0+(2++)
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=+.
Mys2(2P) — Mxpy (2P)
VALUE (MeV) DOCUMENT ID TECN COMMENT
13.10+0.24 OUR AVERAGE
12.3 £2.6 +06 L aAll 14BGLHCB pp — yutu—Xx

13.0440.26 LEES 14M BABR T(3S) — ~yutp™
13.5 +0.4 4+0.5 2HEINTZ 92 CSB2 ete™ — X, eTe vy

LFrom the xbj(2P) —  T(1S)~ transition.

2From the average photon energy for inclusive and exclusive events. Supersedes
NARAIN 91.
Xxb2(2P) BRANCHING RATIOS

[ (7 T(25))/Teotal Fa/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.089+0.012 OUR AVERAGE
0.085-+0.010+0.010 6,7 LEES 14M BABR 7T(3S) — ~yyutu~
0.084+0.0114+0.010 2.5k 8 LEES 11J BABR T(3S) — X«
0.096+0.02240.012 7.9 CRAWFORD 928 CLE2 eTe™ — £ty
0.106+0.0160.013 7,10 HEINTZ 92 CSB2 ete™ — ¢Toqyy

O LEES 14M quotes T'(xpp(2P) — 7 T(25))/Teotal X T(T(3S) — 7xp2(2P))/Tiotal
= (1.12 4 0.13)% combining the results from samples of 7(35) — ~yyu+ ™ with and
without converted photons

7 Assuming B(7(2S) — ¢t ¢7) = (1.97 + 0.17)%.

BLEES 11 reports [ (xpp(2P) — 7 T(25))/Tiotall X [B(T(3S) — vxp2(2P)] =
(1.1 £ 0.1 +0.1) x 102 which we divide by our best value B(T(3S) — vxpp(2P))
=(13.1+1.6) x 1072, Our first error is their experiment's error and our second error
is the systematic error from using our best value.

9 CRAWFORD 928 quotes B(7(3S) — vxp1(2P)) xB(xpp(2P) — ~7T(25)) x 2
B(7(25) — ¢t ¢7) = (4.98 + 0.94 + 0.62) 10~ 4.

10Recalculated by us. HEINTZ 92 quotes B(T(35) — ~7xpp(2P)) xB(xpa(2P) —
v T(25)) = (1.90 & 0.23 + 0.18) % using B(T(2S) — ptpu~) = (1.44 + 0.10)%.
Supersedes HEINTZ 91.

I(y T(15)) /Teotal r3/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.0660.008 OUR AVERAGE

0.0610.004+0.007 11,12 pgs 14M BABR T(3S) — ~yutu™
0.070:0.004:0.008 11k 13LEES 11 BABR T(3S5) — Xx
0.077+0.018+0.009 12,14 CRAWFORD 928 CLE2 ete™ — £T0 vy
0.061+0.0090.007 12,15 HEINTZ 92 CSB2 ete™ — ¢Toqyy

I LEES 14M quotes ['(x5(2P) — 7 T(15))/Tioral X T(T(3S) — vxp2(2P))/Tiotal
= (8.03 £+ 0.50) x 103 combining the results from samples of T(3S) —» yyptpu~
with and without converted photons

12 Assuming B(T(1S) — £+ ¢7) = (2.48 + 0.05)%.

3LEES 11J reports [ (xpp(2P) — 7 T(15))/Tiotall X [B(T(3S) — vxp2(2P))] =
(9.2 +0.3+0.4) x 103 which we divide by our best value B(7(3S) — vxp2(2P))

= (13.1 £ 1.6) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.
14 CRAWFORD 928 quotes B(T(3S) — 7yxpp(2P)) XB(xp2(2P) — ~T(15)) x 2

B(7(1S) — ¢t ¢7) = (5.03 + 0.94 + 0.63) 10~ 4.
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YOUR NOTE
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YOUR PAPER

15 Recalculated by us. HEINTZ 92 quotes B(7(3S) — ~vxp2(2P)) xB(xpp(2P) —

v T(1S)) =(0.77 £ 0.11 £ 0.05)% using B(7(1S) — uTp~) = (2.57 + 0.05)%.
Supersedes HEINTZ 91.

xb2(2P) Cross-Particle Branching Ratios
B(xs2(2P) — v T(15)) x B(T(35) —» vxp2(2P)) x B(T(1S) — ¢+¢7)

VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT
2.02:+0.18 OUR AVERAGE

.22+40.1 -
1.9570-220-10 34 LEES 1aM BABR T(3S) — yyutp

35 CRAWFORD 928 CLE2 T(3S) — ~vyeT o~

36 HEINTZ 92 CSB2 T(3S) — ~vyete

34From a sample of T°(3S5) — vyt ™ with converted photons

35CRAWFORD 928 quotes 2xB(T(35) — ~vxp7(2P)) B(xp (2P) —
B(T(nS) — ¢T¢7).

36 Calculated by us. HEINTZ 92 quotes B(7(3S) — vxp2(2P))xB(xpo(2P) —
v T(1S)) =(0.77 £ 0.11 + 0.05)% usingB( 7 (1S) — pt ™) = (2.57 £ 0.05)%.

[B(x52(2P) — 7 T(1S)) x B(T(3S) — ~vx52(2P))] / [B(xp1(2P) —
7 T(1S)) x B(T(3S) — vxp1(2P))

2.52+0.47£0.32 48
1.98+0.28+0.12

7 T(nS))

VALUE (%) DOCUMENT ID TECN  COMMENT

66.6+3.0 37 LEES 14M BABR T(3S) — ~yyutp~
37 From a sample of T(3S) — ’y*qur u~ events without converted photons

B(x52(2P) — 7 T(25)) x B(T(3S) — 7vxb2(2P)) x B(T(2S) —» £+¢7)

VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
2.74+0.29 OUR AVERAGE

0.58+0.16 _
3.22j0.53j0.71 38 | EES 14M BABR 7T(3S) — ~yyutp
2.4940.4740.31 53 39 CRAWFORD 928 CLE2 T(3S) — y~y¢te—
2.74+0.33+0.18 40 HEINTZ 92 CSB2 T(3S) — y~lte—

38 From a sample of T(3S) — ~vyyuT ™ with converted photons

39 CRAWFORD 928 quotes 2xB(T(35) — ~vx37(2P)) B(xps(2P) —
B(T(nS) — ¢+i¢7).

40 Calculated by us. HEINTZ 92 quotes B(7(3S) — ~vxp2(2P)) xB(xpa(2P) —
v T(2S)) = (1.90 + 0.23 + 0.18) % using B(T(2S) — upt p~) = (1.44 + 0.10)%.

[B(x52(2P) — 7 T(25)) x B(T(3S) = 7x52(2P))] / [B(xp1(2P) —
7 T(25)) x B(T(35) — vxp1(2P))

VALUE (%) DOCUMENT ID TECN  COMMENT

7 T(nS))

46.942.0 41| EES 14M BABR 7T(3S) — ~yyutu~
41 From a sample of T(35) — ~yypt p~ without converted photons

Xs2(2P) REFERENCES

AALJ 14BG JHEP 1410 088 R. Aaij et al. (LHCb Collab.)
LEES 14M PR D90 112010 J.P. Lees et al. (BABAR Collab.)
LEES 11J PR D84 072002 J.P. Lees et al. (BABAR Collab.)
CRAWFORD  92B PL B294 139 G. Crawford et al. (CLEO Collab.)
HEINTZ 92 PR D46 1928 U. Heintz et al. (CUSB Il Collab.)
HEINTZ 91 PRL 66 1563 U. Heintz et al. (CUSB Collab.)
NARAIN 91 PRL 66 3113 M. Narain et al. (CUSB Collab.)
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