16(UPCY = 017 )

$(1020) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1019.461+0.016 OUR AVERAGE
1019.463+0.061 2.3M 1 kozYREV 18 CMD3 ete™ —» KtK—,
K%K(Z
1019.46240.04240.056 28k 2 LEES 14H BABR et e — K%Kg'y
1019.51 40.02 £0.05 3 LEES 13Q BABR eTe™ — KT K«
1019.30 +0.02 £0.10 105k AKHMETSHIN 06 CMD2 0.98-1.06 et e~ —
v T T
1019.52 4+0.05 £0.05 17.4k AKHMETSHIN 05 CMD2 0.60-1.38 eTe™ —
1019.48340.01140.025 272k 4 AKHMETSHIN 04 CMD2 e+’21 - K(BK%
1019.42 +0.05 1900k 5 ACHASOV 0lE SND ete™ = KTK—,
KS KL, T 7r0
1019.40 +£0.04 +£0.05 23k AKHMETSHIN 018 CMD2 ete™ — 774
1019.36 +0.12 6 ACHASOV ~ 008 SND ete™ — nvy
1019.38 +0.07 +£0.08 2200 7 AKHMETSHIN 99F CMD2 eTe™ — atrx— >
2
1019.51 +£0.07 +£0.10 11169 AKHMETSHIN 98  CMD2 e+e’y_ — gt a0
1019.5 +0.4 BARBERIS 98 OMEG 450 pp —
pp2Kt 2K~
1019.42 +0.06 55600 AKHMETSHIN 95 CMD2 ete™ — hadrons
1019.7 +0.3 2012 DAVENPORT 86 MPSF 400 pA — 4KX
1019.7 401 £0.1 5079 ALBRECHT 85D ARG 10ete  —
Kt K—X
1019.3 0.1 1500 ARENTON 82 AEMS 11.8 polar. pp —
1019.67 +0.17 25080 S PELLINEN 82 RVUE K
1019.52 +0.13 3681 BUKIN 78C OLYA et e~ — hadrons
e o o \We do not use the following data for averages, fits, limits, etc. @ o @
10184 +05 +0.1 9 ALBRECHT 20 CBAR 0.9 pp —
KT K= =0
1019.21 +0.04 +0.03 10 Hoip 20 RVUE ete™ — 704,
7r+7r77r0
1019.54 +0.10 +0.51 11 pAl 19H LHCB pp — DT X
1019.20 40.02 £0.01 12 HOFERICHT... 19 RVUE eTe™ — at7a—x0
1019.469+0.061 1.7M KOZYREV ~ 18 CMD3 ete™ — KT K™
1019.45740.061 610k KOZYREV 16 CMD3 ete™ — K% K(Z
1019.48 +0.01 LEES 13F BABR Dt — KT K«
1019.4414+0.008+0.080 542k 13 AKHMETSHINO8 CMD2 1.02 fe* -
P
1019.63 +0.07 12540 14 AUBERT,B 055 BABR DO - KOK+k—
1019.8 +0.7 ARMSTRONG 86 OMEG 85«1 /pp —
T /paKp
1020.1 40.11 5526 14 ATKINSON 86 OMEG 20-70 vp
1019.7 +1.0 BEBEK 86 CLEO ete™ — T(49)
1019.41140.008 642k  15DIJKSTRA 86 SPEC 100-200 =T, B, p
K:t, on Be
10209 +0.2 14 FRAME 86 OMEG 13KTp— ¢KTp
1021.0 40.2 14 ARMSTRONG 838 OMEG 185 K~ p —
K—KTA
1020.0 40.5 14 ARMSTRONG 838 OMEG 185 K~ p —
K—Kta
1019.7 +0.3 14 BARATE 83 GOLI 190 7~ Be — 2uX
1019.8 +0.2 405 766 IVANOV 81 OLYA 1—1.4+e+ e —
1019.4 405 337 COOPER 788 HBC 0.750.8Kﬁp—>
K%K8ﬂ+ﬂ_
1020 41 383 14BALDI 77 CNTR 107~ p— 7 ¢p
1018.9 +0.6 800 COHEN 77 ASPK 67t N —
KtK—N -
1019.7 405 454 KALBFLEISCH76 HBC 218K p — AKK
1019.4 +0.8 984 BESCH 74 CNTR 2+p — pKT K™
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1020.3 +0.4 100 BALLAM 73 HBC 2.8-934p
1019.4 +£0.7 BINNIE 738 CNTR 7~ p — én
1019.6 +0.5 120 16 AGUILAR-... 728 HBC 3.946 K~ p —
AKT K=
1019.9 405 100 16 AGUILAR-... 728 HBC 3.946K p—
K- pKtK—
1020.4 +£0.5 131 COLLEY 72 HBC 10KTp— Ktpeo
1019.9 +£0.3 410 STOTTLE.. 71 HBC 29K p—
S /AKK

1Average of KOZYREV 16 and KOZYREV 18 values taking into account the correlated
uncertainties. Supersedes individual KOZYREV 16 and KOZYREV 18 results.

2 Using a vector meson dominance model with contribution from ¢(1020) and higher mass

excitations of p(770), w(782), and ¢(1020).

3Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner reso-
nances for p(770), w(782), ¢(1020) and their higher mass excitations.

4 Update of AKHMETSHIN 99D

5From the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KtKk—, Ks Ky, ata— 7r0, and 7~y decays modes and using

ACHASOV 00B for the iy decay mode.

6Using a total width of 4.43 + 0.05 MeV. Systematic uncertainty included.

7 Using a total width of 4.43 £ 0.05 MeV.

8PELLINEN 82 review includes AKERLOF 77, DAUM 81, BALDI 77, AYRES 74, DE-

GROOT 74.
9 Width fixed at 4.2 MeV.

The values were extracted from a dispersively improved Breit-Wigner parameteriza-
tion and do not include vacuum polarization. Inclusion of vacuum polarization gives

1019.457 £ 0.020 MeV.

11 From the DT — KT K+ K~ Dalitz plot fit with the Triple-M amplitude in the multi-

meson model of AOUDE 18.

The values were extracted from a dispersively improved Breit-Wigner parameterization

and do not include vacuum polarization.
13 Strongly correlated with AKHMETSHIN 04.
Systematic errors not evaluated.

15 Weighted and scaled average of 12 measurements of DIJKSTRA 86.
6 Mass errors enlarged by us to I'/v/N; see the note with the K*(892) mass.

$(1020) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN

COMMENT

4.24940.013 OUR AVERAGE Error includes scale factor of 1.1.

4.245+0.013 2.3M 1 KozYREV 18 CMD3
4.205+0.103+£0.067 28k 2 LEES 14H BABR
4.29 +0.04 £0.07 3 LEES 13Q BABR

430 £0.06 £0.17 105k AKHMETSHIN 06 CMD2

4.2804+0.033+0.025 272k 4 AKHMETSHIN 04  CMD2

421 +0.04 1900k 2 ACHASOV  0lE SND

4.44 +£0.09 55600 AKHMETSHIN 95 CMD?2
45 +0.7 1500 ARENTON 82 AEMS
42 +0.6 766 6 [VANOV 81 OLYA

43 +06 6 CORDIER 80 DM1

436 +0.29 3681 6 BUKIN 78C OLYA

44 +0.6 984 6 BESCH 74 CNTR
4.67 £0.72 681 6 BALAKIN 71  OSPK
4.09 +£0.29 BIZOT 70 OSPK
e o o We do not use the following data for averages, fits, limits,
4.07 +£0.13 £0.01 7HoID 20 RVUE
4.23 4+0.04 40.02 8 HOFERICHT... 19 RVUE
4.24940.015 1.7M KOZYREV 18 CMD3
4.24040.017 610k KOZYREV 16 CMD3
4.37 +0.02 LEES 13F BABR
424 4+0.02 +£0.03 542k 9 AKHMETSHIN 08 CMD2

428 +0.13 12540 10 AUBERT,B  05) BABR

ete™ - KTK—,
KL KY 0 o
ete o KSKL'y
ete™ o K""K_w
0.98-1.06 et e~ —
Tt
ete = K?K%
ete  — K+K_,
KSKL, 7r+7r77r0
et e~ — hadrons
11.8 polar. pp - KK
1-14 ete™ » KTK™
ete™ o 7r+7r_7r0
et e~ — hadrons
2yp — pK+ K™
et e~ — hadrons
et e~ — hadrons
etc. o 0o @
ete o 7r07,
7r+7r_7r0
ete > ntan
ete™ —» KTK™
ete o KgK?
Dt —» KTK—xt
1.02ete” » KT K~
DO — KOKk+ K-

0
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4.45 +£0.06 271k DIJKSTRA 86 SPEC 100 n~ Be
3.6 +0.8 337 6 COOPER 788 HBC 0.7-0.8 pp —
KO K(Z7T+7T
45 +£0.50 1300 910 AKERLOF 77 SPEC 400 pA —» KT KX
45 408 500 6,10 AYRES 74 ASPK 367" p —
KtK—n K p—
KTk=n/x0
3.81 £0.37 COSME 748 OSPK ete™ — K(ZK%
3.8 +07 454  OBORENSTEIN 72 HBC 218K p— KKn

1Average of KOZYREV 16 and KOZYREV 18 values taking into account the correlated
uncertainties. Supersedes individual KOZYREV 16 and KOZYREV 18 results.

2 Using a vector meson dominance model with contribution from ¢(1020) and higher mass
excitations of p(770), w(782), and ¢(1020).

3Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner reso-
nances for p(770), w(782), ¢(1020) and their higher mass excitations.

4Update of AKHMETSHIN 99D

5From the combined fit assuming that the total ¢(1020) production cross section is
saturated by those of Kt K—, Ks Ky, i 7r0, and n+y decays modes and using
ACHASOV 00B for the n~y decay mode.

6 Width errors enlarged by us to 4T /v/N; see the note with the K*(892) mass.

7 The values were extracted from a dispersively improved Breit-Wigner parameterization
and do not include vacuum polarization. Inclusion of vacuum polarization gives 4.22 +
0.05 MeV.

The values were extracted from a dispersively improved Breit-Wigner parameterization
and do not include vacuum polarization.

9Strongly correlated with AKHMETSHIN 04.
Systematic errors not evaluated.

¢(1020) DECAY MODES

Scale factor/

Mode Fraction (I';/T) Confidence level
rn Ktk- (492 +05 )% S=13
r, KOKY (340 +04 )% S=1.3
s pr+ ata a0 (15.24 +0.33 )% S=1.2
|'4 pm
s ata— 0
e nvy ( 1.303+0.025) % S=1.2
r, a9 ( 130 £0.05 ) x 10~3
rg (t0 —

Mo ete ( 2.97340.034) x 104 5=13
Mo wtu (286 +0.19 ) x 104
i nete” ( 1.08 +0.04 ) x 10~4
Mo 7wta~ (73 +13 )x107°
Mz wrd (47 +05 )x1075°
Mg wvy < 5 % CL=84%
Ms pv < 12 x 1072  CL=90%
Me 7wra— (41 +13 )x107°
M7 1(980)y ( 3.22 £0.19 ) x 10~4 S=1.1
Mg w070 ( 1.12 £0.06 ) x 10~4
Mo wntm wta~ (3.9 i‘%g ) x 1076
Mo atata zm a0 < 46 x 1076 CcL=90%
My 7lete™ (133 T390 ) x 1075
Moo 7907y (727 £030 ) x 1075  s=15
M3 ag(980)~y (76 +06 )x10~°
My KOIKOy < 1.9 x 1078  CL=90%
M5 1/(958)7 (622 +£0.21 ) x 107°
Mg nalady < 2 x 1075 CL=90%
Fo7  putpu= (1.4 +£05 )x10~>
Mg pvY < 12 x 1074  CL=90%
Mg natna™ < 18 x 1072  CL=90%
Mo nutp™ < 94 x 1076 CcL=90%
31 nU — nete” <1 x 1076 CL=90%
M3, invisible < 17 x10~4  CL=90%
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Lepton Family number (LF) violating modes
ut LF < 2 x 1070 CL=90%

CONSTRAINED FIT INFORMATION

An overall fit to 30 branching ratios uses 82 measurements and
one constraint to determine 14 parameters. The overall fit has a
)(2 = 63.7 for 69 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi~6xj), in percent, from the fit to the branching fractions, x; =
I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to
one.

Xo —78

X3 —59 —4

X6 —23 19 6

X7 —15 14 4 10

Xg 54 52 17 -38 =27

x10 -7 7 2 5 3 -13

X12 -3 1 2 2 —6 1

x13 -5 1 3 2 -8 1 1

X17 0 0 0 0 0 0 0 0 0

X18 —11 10 3 19 5 =20 2 1 2 0

X19 -1 0 1 0 -2 0 0 0 0

X923 0 0 0 0 0 0 0 0 0 0

X085, —8 6 2 33 3 12 2 1 1 0
x1 X X3 X6 X7 X9 X0 X112  X13 X7

X19 0

X23 0 0

Xo5 6 0 0

X18 X19 x23

#(1020) PARTIAL WIDTHS

r(n7) le

VALUE (keV) DOCUMENT ID TECN COMMENT

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

58.9+0.5+2.4 ACHASOV 00 SND ete  — nvy

r(n%7) r7

VALUE (keV) DOCUMENT ID TECN COMMENT

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

5.40+0.16 703 ACHASOV 00 SND ete™ — 704

r(£+e_) I's

VALUE (keV) DOCUMENT ID TECN COMMENT

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

1.320+0.017+0.015 1 AMBROSINO 05 KLOE 1.02etTe™ — ptpu~
1Weighted average of I, and reerw from AMBROSINO 05 assuming lepton uni-

versality.
Meter) Mo
VALUE (keV) DOCUMENT ID TECN COMMENT

1.27 +0.04 OUR EVALUATION

1.251+0.021 OUR AVERAGE Error includes scale factor of 1.1.

1.235+0.006 £0.022 1 AKHMETSHIN11 CMD2 1.02 ete™ — ¢
1.32 4+0.05 +0.03 2 AMBROSINO 05 KLOE 1.02eTe™ — ete™
1.28 +0.05 AKHMETSHIN 95 CMD2 1.02 ete™ — ¢
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1 Combined analysis of the CMD-2 data on ¢ — K+ K—, K% K?, rta— 7r0, 77y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2 From forward-backward asymmetry and using 'y, = 4.26 £ 0.05 MeV from the 2004
edition of this Review.

(f(ete™) x F(u‘*u‘))]’/2 (r9r10)1/2
VALUE (keV) DOCUMENT ID TECN COMMENT
1.320+40.018+0.017 AMBROSINO 05 KLOE 1.02ete™ — putpu—

#(1020) F(i)r(e* e™)/r(total)
M(K*K™) x T(ete™)/Tiotal Mo/l

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT

0.6340+0.0070+0.0039 11 EES 13Q BABR ete™ = KT K™«
e o o We do not use the following data for averages, fits, limits, etc. @ o @

0.669 £0.001 +0.023 1.7M KOZYREV 18 CMD3 ete™ — KT K~

1Using a phenomenological model based on KUHN 90 with a sum of Breit-Wigner res-
onances for p(770), w(782), #(1020) and their higher mass excitations. The first er-
ror combines statistical and systematic uncertainties. The second one is due to the
parametrization of the charged kaon form factor and mass calibration.

F(K9KQ) x r(ete™)/Motal lalg/T
VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
0.4200+0.0033+0.0123 28k 1 LEES 14H BABR ete™ — Kg KDy

1 Using a vector meson dominance model with contribution from ¢(1020) and higher mass
excitations of p(770), w(782), and ¢(1020).

#(1020) F(i)r(et e )/I2(total)
F(K*K™)/Teotal % T(e*€7)/Tiotal M/l x Mg/l

VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
14.63 +£0.29 OUR FIT Error includes scale factor of 1.5.
146 £0.5 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram

below.
15.789+0.541 1.7M KOZYREV 18 CMD3 ete™ —» KTK—
14.27 +£0.05 +£0.31 542k AKHMETSHIN 08 CMD2 1.02 ete™ — KT K~

13.93 +0.14 £0.99 1000k 1 ACHASOV 01E SND ete™ —» KTK—,

KS K, ata—x0

1From the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KtK—, Ks Ky, ata— 7r0, and 7~y decays modes and using
ACHASOV 00B for the iy decay mode.

WEIGHTED AVERAGE
14.6+0.5 (Error scaled by 1.8)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X

- - KOZYREV 18 CMD3 4.8

------ AKHMETSHIN 08 CMD2 1.1
------- ACHASOV 01E SND _ 04

6.4
(Confidence Level = 0.041)

| J

10 12 14 16 18 20
(KT K™)/Teotat % T(ete™)/Motar (units 107°)
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M(KKL)/Total x T(e*e™)/Tiotal Mo/l x Fg/T
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT

10.10 +£0.12 OUR FIT Error includes scale factor of 1.1.

10.07 +£0.13 OUR AVERAGE
10.07840.223 610k
10.01 +£0.04 +0.17 272k
10.27 +0.07 +0.34 500k

lkozyrRev 16 cMD3 ete™ — K2k9
2 AKHMETSHIN 04 CMD2 ete™ — KLKg
3ACHASOV  0l1E SND ete™ —» KTK—,
KS KL, Tt 71'0
L KOZYREV 16 also reports [(eTe™) B(¢ — KL KY) = (0.428 + 0.001 + 0.009) keV.

2 Update of AKHMETSHIN 99D
3 From the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KtKk—, Ks Ky, ata— 7r0, and 7~y decays modes and using
ACHASOV 00B for the 1~ decay mode.

[F(pm) + T (7t 7~ 7)) /Teota x T(e*e™)/Tiotal r3/F x Mo/l
VALUE (units 1075) EVTS DOCUMENT ID TECN COMMENT
453 £0.10 OUR FIT Error includes scale factor of 1.1.
446 +0.12 OUR AVERAGE
451 +0.16 +0.11 105k AKHMETSHIN 06 CMD2 0.98-1.06 eb"' e~ —
s s s

AUBERT,B 04N BABR 106 et e —
Ty

01E SND eTe™ — KTK—,
KS KL, Tt 71'0

435 +0.27 £0.08 11169 2 AKHMETSHIN98 CMD2 ete™ — atr—#0

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

4.38 £0.12 BENAYOUN 10 RVUE 0.4-1.05 et e~

LFrom the combined fit assuming that the total ¢(1020) production cross section is

saturated by those of KT K, Ks K|, atn— 7r0, and n+y decays modes and using
ACHASOV 00B for the n~ decay mode.
2 Recalculated by us from the cross section in the peak.

F(17)/Teotal X (et e™)/Meotal

VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
3.87 £0.07 OUR FIT Error includes scale factor of 1.2.

3.93 +0.09 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
4.050+0.067+0.118 33k  LACHASOV 078 SND 0.6-1.38 eTe™ — 7

4003700290247 174k 2AKHMETSHINO5 CMD2 0.60-1.38 et e™ — 7y

3.850+0.041+0.159 23k 34 AKHMETSHIN 018 CMD2 eTe™ — nvy
4.00 +£0.04 +0.11 5 ACHASOV 00 SND ete — ny
3.53 +0.08 +0.17 2200 07 AKHMETSHIN 99F CMD2 et e~ — nYy
e o o We do not use the following data for averages, fits, limits, etc. @ o @

4.19 £0.06 8 BENAYOUN 10 RVUE 0.4-1.05ete™

1From a combined fit of olete™ = nv) with n — 379 and n— wtr— 70, and
fixing B(n — 379) / B(n — aTn~ x0) = 1.44 &£ 0.04. Recalculated by us from the
cross section at the peak. Supersedes ACHASOV 00D and ACHASOV 06A.

2 From the n — 27 decay and using B(n — ~~v) = 39.43 £ 0.26%.

3 From the n — 370 decay and using B( — 370)= (32.24 4 0.29) x 102,

4The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).

5From the n — 27 decay and using B(np — 2v) =(39.21 £ 0.34) x 1072,

6 Recalculated by the authors from the cross section in the peak.

7From the n » n+ 7~ 70 decay and using B(n - ntx~ 7r0) =(23.1 £ 0.5) x 1072,
8 A simultaneous fit of et e~ — ot T, ata— 7r0, 7r0'y, n-~y data.

430 +£0.08 £0.21

4.665+0.042+0.261 400k 1 ACHASOV

r5/r X I'g/l'
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WEIGHTED AVERAGE
3.93+0.09 (Error scaled by 1.3)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X
— ACHASOV 07B SND 0.8
------ AKHMETSHIN 05 CMD2 0.4
— AKHMETSHIN 01B CMD2 0.2
—— ACHASOV 00 SND 0.4
------------- AKHMETSHIN 99F CMD2 _ 45
6.3
(Confidence Level = 0.176)
1 1 \ |
3 35 4 4.5 5 5.5
r(n')’)/rtotal X r<e+ ei)/rtotal M6/l % To/T
F(7%) /Teotal % T(et€™)/Ttotal F7/T xTo/T

VALUE (units 1077) EVTS DOCUMENT ID TECN  COMMENT

3.88+0.14 OUR FIT
3.87+0.15 OUR AVERAGE

4.04+0.0940.19 LACHASOV ~ 16A SND 0.60-1.38 eTe™ — 70~

3.7540.11£0.29 18k AKHMETSHIN 05 CMD2 0.60-1.38 et e~ — 70~
3.67+0.101 937 2ACHASOV 00 SND ete~ — =04

e o o \We do not use the following data for averages, fits, limits, etc. e o @
4.29+0.11 3BENAYOUN 10 RVUE 0.4-1.05 ete™

L From the VMD model with the interfering p(770), w(782), $(1020) resonances, and an
additional resonance describing the total contribution of the p(1450) and w(1420) states.
Supersedes ACHASOV 00.

2From the 70 — 27 decay and using B(70 — 2v) = (98.798 £ 0.032) x 10~ 2.
3A simultaneous fit of et e~ — 7t 71—

F(utp™)/Teotal X T(e€7)/Tiotal 10/l x Fg/T

VALUE (units 10_8) DOCUMENT ID TECN  COMMENT

ata— TrO, 7r0'y, n~y data.

85 ¥02 OURFIT
8.8 £0.9 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
8.36+0.5940.37 ACHASOV 016 SND ete™ — ptpu—

9.9 +£1.4 +0.9 LACHASOV  99c SND ete™ — ptpu—

14.4 £3.0 2VYASSERMAN 81 OLYA ete™ — ptpu—

8.6 £5.9 2 AUGUSTIN 73 OSPK ete™ — ptpu~

1 Recalculated by the authors from the cross section in the peak.
2 Recalculated by us from the cross section in the peak.

3/12/2021 16:39 Page 7

NODE=M004G3
NODE=MO004G3

NODE=MO004G3;LINKAGE=B

NODE=MO004G3;LINKAGE=A
NODE=MO004G3;LINKAGE=BE

NODE=M004G5
NODE=M004G5

NODE=MO004G5;LINKAGE=A
NODE=MO004G5;LINKAGE=B



WEIGHTED AVERAGE
8.840.9 (Error scaled by 1.5)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

X2

----------- ACHASOV ~ 01G SND 05
-------- ACHASOV ~ 99C SND 0.4
—}—— VASSERMAN 81 OLYA 34

1

<+ - AUGUSTIN 73  OSPK
4.3
(Confidence Level = 0.116)
| |
5 10 15 20

|
25

0

F(N+N7)/rtotal X |—<e+ ei)/rtotal F10/T x Tg/T
F(mt 7)) /Total X T(e€™)/Teotal 12/l x g/l
VALUE (units 1078) DOCUMENT ID TECN COMMENT

22 +04 OURFIT
2.2 +0.4 OUR AVERAGE

2.1 +0.3 +0.3 1 AcHASOV 00c SND ete™ — atnr
1.95 115 2GOLUBEV 8 ND ete™ — ntnr
6.01 1319 2VASSERMAN 81 OLYA ete™ — ntr
e o o We do not use the following data for averages, fits, limits, etc. ® o @

3.31+0.99 3BENAYOUN 13 RVUE 0.4-1.05 et e~

1 Recalculated by the authors from the cross section in the peak.

2 Recalculated by us from the cross section in the peak.

0 0

3 A simultaneous fit to e T e — 7T -, atr— 20, # v, 0y, KK,and 7~ — 7~ 70

VT
data.
IM(wn®)/Teotal X T(e* €™)/Tiotal M3/T x g/
VALUE (units 10_8) DOCUMENT ID TECN COMMENT
1.40+0.15 OUR FIT
1.3740.1740.01 L2 AMBROSINO 086 KLOE eTe™ — ata— 270, 270

1 Recalculated by the authors from the cross section at the peak.
2 AMBROSINO 086 reports [[(¢(1020) — wm0)/Iioa x [(4(1020) — eTe™)/
Motall ¥ [B(w(782) = ntx—x0)] = (1.22 4 0.13 + 0.08) x 10~8 which we divide

by our best value B(w(782) — w7~ 7r0) = (89.3 £ 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.

I (7%7%9) /Total X T(et €7)/Trotal lg/T x Fo/T
VALUE (units 1078) DOCUMENT ID TECN  COMMENT
3.341+0.17 OUR FIT
3331008 +019 1 AMBROSINO 07 KLOE ete~ — x070,

1 Calculated by the authors from the cross section at the peak.
I'(1r+7r—1r+1r—)/l'm| X I'(e+e‘)/l't°ta| I'19/r X I'g/l'
VALUE (units 1079) EVTS DOCUMENT ID TECN COMMENT

+0.8
12 105 OURFIT
1.17+0.52+0.64 3285 L AKHMETSHIN 00E CMD2 eTe™ — nta—ntnx

1 Recalculated by the authors from the cross section in the peak.

3/12/2021 16:39 Page 8

NODE=M004G4
NODE=MO004G4

NODE=MO004G4;LINKAGE=AC
NODE=M004G4;LINKAGE=B

NODE=MO004G4;LINKAGE=A

NODE=MO004G11
NODE=MO004G11

NODE=MO004G11;LINKAGE=AB
NODE=MO004G11;LINKAGE=AM

NODE=M004G9
NODE=MO004G9

NODE=MO004G9;LINKAGE=AM

NODE=M004G8
NODE=M004G8

NODE=MO004G8;LINKAGE=A



3/12/2021 16:39

$(1020) BRANCHING RATIOS NODE_MO04220
M(K* K~)/Teotal r/r NODE=MO004R1
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R1

0.49240.005 OUR FIT Error includes scale factor of 1.3.
0.493+0.010 OUR AVERAGE

0.49240.012 2913 AKHMETSHIN 95 CMD2 etTe™ — KT K™

0.44 +0.05 321 KALBFLEISCH76 HBC 218 K~ p — AKT K™

0.49 +0.06 270 DEGROOT 74 HBC 42K p— Ag

0.540+0.034 565 BALAKIN 71 OSPK ete™ —» KtK—

0.48 +0.04 252 LINDSEY 66 HBC 2.127K p— AKTK—

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

0.493+0.003+0.007 T AKHMETSHIN 11 CMD2 1.02 et e~ — KT K™

0.476+0.017 1000k  2ACHASOV ~ 01E SND ete™ - KT K™, KgKj,
7r+7r7 71'0

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, K% K(Z, ata— 7r0, 7y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

Page 9

NODE=MO004R1;LINKAGE=AK

2Using B(¢ — et e™)= (2.93 £ 0.14) x 1074, NODE=MO004R1;LINKAGE=B2
0 40
F(K,_ Ks)/rtotal 2/l NODE=MO004R2
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R2

0.34040.004 OUR FIT Error includes scale factor of 1.3.
0.331+0.009 OUR AVERAGE

0.335+0.010 40644  AKHMETSHIN95 CMD2 ete™ — K9 KQ
0.326+0.035 DOLINSKY 91 ND  eTe™ - Kj Kg
0.31040.024 DRUZHININ 84 ND  ete™ - K¢ K§
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.3360.002+0.006 1 AKHMETSHIN11 CMD2 1.02 ete™ — Kg K(Z
0.351+0.013 500k 2 ACHASOV 0lE SND ete™ = KTK—,

KS KL, ata— 7r0
0.27 +£0.03 133 KALBFLEISCH76 HBC 218 K~ p — /\K(Z Kg
0.257+0.030 95 3 BALAKIN 71 OSPK ete™ — K(L’Kg
0.40 +0.04 167 LINDSEY 66 HBC 2.1-27 K p— /\K(Z K05

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, Kg- K(L), ata— 7r0, 77y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

NODE=MO004R2;LINKAGE=AK

2Using B(¢ — et e™)=(2.93 £ 0.14) x 1074, NODE=MO004R2;LINKAGE=B2
3 Balakin error increased by Paul. NODE=MO004R2;LINKAGE=01
0 40 + K—
I'(K,_ Ks)/I'(K K ) 2/ NODE=MO004R19
VALUE EVTS DOCUMENT ID TECN COMMENT NODE=MO004R19

0.690+0.015 OUR FIT Error includes scale factor of 1.3.
0.74040.031 OUR AVERAGE

0.70 +0.06 2732 BUKIN 78c OLYA ete™ - KOKQ
0.82 +0.08 LOSTY 78 HBC 42K~ p— ¢hyperon
0.71 £0.05 LAVEN 77 HBC 10K p— KtK—A
0.71 £0.08 LYONS 77 HBC 34K p— A¢
0.89 £0.10 144 AGUILAR-... 72B HBC 3946 K p
e o o \We do not use the following data for averages, fits, limits, etc. e o @
0.6380.022 2.3M 1KozYREV 18 CMD3 ete™ — KOKQ,
KtKk—

0.68 +0.03 2 AKHMETSHIN 95 CMD2 ete™ — KOKQ, kT K™

1The prediction taking into account phase-space difference, radiative corrections, isospin NODE=MO004R19;LINKAGE=A

breaking, and the Sommerfeld-Gamow-Sakharov factor gives 0.630.

2 Theoretical analysis of BRAMON 00 taking into account phase-space difference, elec- NODE=MO004R19:LINKAGE=KH

tromagnetic radiative corrections, as well as isospin breaking, predicts 0.62. FLOREZ-
BAEZ 08 predicts 0.63 considering also structure-dependent radiative corrections. FIS-
CHBACH 02 calculates additional corrections caused by the close threshold and predicts
0.68. See also BENAYOUN 01 and DUBYNSKIY 07. BENAYOUN 12 obtains 0.71+0.01
in the HLS model.



r(k9k2)/r(KK) 2/(M1+12)

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.408+0.005 OUR FIT Error includes scale factor of 1.3.
0.45 £+0.04 OUR AVERAGE

0.44 +£0.07 1L onDON 66 HBC 224K p— AKK
0.48 £0.07 52 BADIER 65B HBC 3 K™ p
0.40 £0.10 34 SCHLEIN 63 HBC 195K p— AKK

IThisis probably not affected by their controversial background subtraction; the value is
from their numbers of K; K5 vs KT K~ events.

[r(p1r) + r(7r+ T 7"0)] /Ttotal r3/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.15241+0.0033 OUR FIT Error includes scale factor of 1.2.

0.151 +0.009 OUR AVERAGE Error includes scale factor of 1.7.

0.161 +0.008 11761 AKHMETSHIN 95 CMD2 eTe™ — 7tz 0
0.143 +0.007 DOLINSKY 91 ND ete™ — ata 0

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

0.155 £0.002 =+0.005 1 AKHMETSHIN 11 CMD2 1.02 et e~ — at a0
0.159 +0.008 400k 2 ACHASOV 01E SND ete™ — KtK—,

KS KL, ata— 7r0
0.145 +0.009 +0.003 11169 3 AKHMETSHIN98 CMD2 eTe™ — nt 7«0
0.139 40.007 4 PARROUR  76B OSPK et e

1 Combined analysis of the CMD-2 data on ¢ — KtKk—, Kg- K(L), ata— 7r0, 7)Y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

2Using B(¢ — eTe™)=(2.93 + 0.14) x 10~ 4.

3Using B(¢ — et e™)=(2.99 & 0.08) x 10~ 4.

4Using I(¢)= 4.1 MeV. If interference between the pm and 37 modes is neglected, the
fraction of the p7 is more than 80% at the 90% confidence level.

[F(p) + T (nt 7= 70)] /T (Kt K™) /M1
VALUE EVTS DOCUMENT ID TECN COMMENT

0.310£0.009 OUR FIT Error includes scale factor of 1.2.

0.28 +0.09 34 AGUILAR-... 72B HBC 3946 K p

[F(pr) + Mo n=2)] (K ra/(Ti+72)
VALUE DOCUMENT ID TECN COMMENT

0.183+0.005 OUR FIT Error includes scale factor of 1.2.
0.24 +0.04 OUR AVERAGE

0.23740.039 CERRADA 778 HBC 42K p— A3r

0.30 +0.15 LONDON 66 HBC 224K p— AnTza— 0
[I'(p1r) + I'(1r+ T 1r°)] /I'(Kg Kg) 3/l
VALUE EVTS DOCUMENT ID TECN COMMENT

0.448+0.011 OUR FIT Error includes scale factor of 1.1.
0.51 £0.05 OUR AVERAGE

0.56 =+0.07 3681 BUKIN 78C OLYA ete™ — K? Kg, ot a0
0.47 +0.06 516 COSME 74 OSPK ete™ — atr—x0

-0
|'(7r+1r T )/rtotal s/l
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
~ 0.0087 1.98M L2 ALOISIO 03 KLOE 1.02ete™ — #ta—x0
<0.0006 90 3 ACHASOV 02 SND 1.02ete” — at7a—x0
<0.23 90 3 CORDIER 80 DMl ete — ata— 0
<0.20 90 3PARROUR  76B OSPK ete™ — ata—#0

I From a fit without limitations on charged and neutral p masses and widths.

2Adding the direct and w contributions and considering the interference between the pm
and 7t 7= 70,
Neglecting the interference between the pm and ata— 70,
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F(77)/Teotal e/l
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.3031+0.025 OUR FIT Error includes scale factor of 1.2.

1.26 +0.04 OUR AVERAGE

1.246+0.025+0.057 10k LACHASOV ~ 98F SND ete™ — 7y

1.18 +0.11 279 2 AKHMETSHIN G5 CMD2 ete™ — atTn 3y
1.30 +0.06 3DRUZHININ 84 ND ete™ — 3y

1.4 +0.2 4DRUZHININ 84 ND eTe™ — 6y

0.88 +0.20 290 KURDADZE 83C OLYA eTe™ — 34

1.35 £0.29 ANDREWS 77 CNTR 6.7-10 vCu

1.5 +0.4 54 3 COSME 76 OSPK ete™
e o o We do not use the following data for averages, fits, limits, etc. ® o @

1.38 £0.02 £0.02 5 AKHMETSHIN11 CMD2 1.02 ete™ — 7~y
1.36 £0.05 +0.02 33k ©®ACHASOV ~ 078 SND 0.6-1.38 et e~ — nv
1.3734£0.014+0.085 17.4k 78 AKHMETSHINO5 CMD2 0.60-1.38 eTe™ — 7~y
1.287+0.013+0.063 9,10 AKHMETSHIN 018 CMD2 eTe™ — 7y
1.338+0.01240.052 11 ACHASOV 00 SND ete™ — nvy

1.18 £0.03 +£0.06 2200 12 AKHMETSHIN99F CMD2 et e™ — 7~y

1.21 +0.07 I3BENAYOUN 96 RVUE 0.54-1.04 eTe™ — 7y

LUsing B(¢p — eTe™) = (2.994£0.08) x 10~4 and B(n — 370)= (32.2+£0.4)x 10~ 2.

2From nt 7~ 70 decay mode of 7.

3 From 2~ decay mode of 7.

4From 370 decay mode of 7.

5 Combined analysis of the CMD-2 data on ¢ — K+ K—, K% K?, rta— 7r0, 77y assum-
ing that the sum of their branching fractions is 0.99741 + 0.00007.

6 ACHASOV 078 reports [[(4(1020) — 77)/Tiorall X [B(4(1020) — eTe™)] =
(4.0504+0.067 +0.118) x 10~ which we divide by our best value B(4(1020) — et e™)

= (2.973 £+ 0.034) x 10~%4. Our first error is their experiment’s error and our second
error is the systematic error from using our best value. Supersedes ACHASOV 00D and
ACHASOV 06A.

7Using B(¢p — et e™) = (2.98 + 0.04) x 104 and B(y — ) = 39.43 £ 0.26%.

8 Not independent of the corresponding Mete)x r(m)/rfotal.

9Using B(¢p — et e™) =(2.9940.08) x10~% and B(n — 379)=(32.24+0.29) x 10~ 2.
10 The combined fit from 600 to 1380 MeV taking into account p(770), w(782), ¢(1020),
and p(1450) (mass and width fixed at 1450 MeV and 310 MeV respectively).

11 From the n — 2+ decay and using B(¢ — eTe™) =(2.99 + 0.08) x 10—4.

12From ot 7~ 70 decay mode of n and using B(¢ — et e )= (2.99 + 0.08) x 104,

13 Reanalysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution.

r("fo’)’)/ Mtotal F7/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

1.30 £0.05 OURFIT

1.31 +0.13 OUR AVERAGE

1.30 +0.13 DRUZHININ 84 ND ete = 3y

1.4 +05 32 COSME 76 OSPK ete™

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

1.36740.072 1ACHASOV ~ 16A SND 0.60-1.38 et e™ — 70~
1.25840.037+£0.077 18k 23 AKHMETSHINO05 CMD2 0.60-1.38 eTe™ — 70~
1.226+0.036 7 3-99 4ACHASOV 00 SND ete — 04
1.26 +0.17 5BENAYOUN 96 RVUE 0.54-1.04 eTe™ — 70~
1 Using B(¢ — e e™) from PDG 15. Supersedes ACHASOV 00.
2Using B(¢ — et e™) = (2.98 + 0.04) x 10™4.
3 Not independent of the corresponding Mete ) x r(7r0 7)/rt20ta|'

4From the 70 — 27 decay and using B(¢ — eTe™) = (2.99 + 0.08) x 10—4.

5Reanalysis of DRUZHININ 84, DOLINSKY 89, and DOLINSKY 91 taking into account
a triangle anomaly contribution.

F(n7)/T(x%7) Me/l7

VALUE DOCUMENT ID TECN  COMMENT

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

10.940.310-7 ACHASOV 00 SND ete™ — 57, 704

—-0.8
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VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.973+0.034 OUR FIT Error includes scale factor of 1.3.
2.98 +£0.07 OUR AVERAGE Error includes scale factor of 1.1.

NODE=MO004R16
NODE=MO004R16

2.93 +0.14 1900k 1 AcHASOV 0lE SND ete™ = KTK—,
KS KL, Tt 7r0
2.88 +0.09 55600 AKHMETSHIN 95 CMD2 et e~ — hadrons
3.00 +0.21 3681 BUKIN 78C OLYA ete~ — hadrons
3.10 +0.14 2 PARROUR 76 OSPK ete™
33 +0.3 COSME 74 OSPK ete™ — hadrons
2.81 +0.25 681 BALAKIN 71 OSPK ete~ — hadrons
3.50 +0.27 CHATELUS 71 OSPK ete

LFrom the combined fit assuming that the total ¢(1020) production cross section is NODE=MO004R16;LINKAGE=AE

saturated by those of KtKk—, Ks Ky, atn— 7r0, and 7y decays modes and using
ACHASOV 00B for the 1y decay mode.

2Using total width 4.2 MeV. They detect 3m mode and observe significant interference
with w tail. This is accounted for in the result quoted above.

NODE=MO004R16;LINKAGE=E

(6t 17)/Total lo/T NODE=MO04R10

VALUE (units 10~4) DOCUMENT ID TECN  COMMENT NODE=MO004R10

2.86+0.19 OUR FIT

2.5 +0.4 OUR AVERAGE

2.69+0.46 1 HAYES 71 CNTR 83,98~C — ptpu—X

2.17+0.60 1 EARLES 70 CNTR 6.0~4C — ptp—X

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

2.874+0.2040.14 2 ACHASOV 016 SND ete™ — putpu™

3.3040.45+0.32 3ACHASOV  99c SND ete™ — putu—

4.83+1.02 4VASSERMAN 81 OLYA eTe™ — putpu~

2.87+1.98 4AUGUSTIN 73 OSPK ete™ — ptpu—
1 Neglecting interference between resonance and continuum. NODE=MO004R10:LINKAGE=A
2Using B(p — et e™) = (291 + 0.07) x 10~4. NODE=MO004R;LINKAGE=GZ
3using B(¢ — et e™)=(2.99 + 0.08) x 1074, NODE=M004R10;LINKAGE=8D
4 Recalculated by us using B(¢ — et e )= (2.99 £ 0.08) x 10— 4. NODE=MO004R;LINKAGE=VA

F(nete™)/Tiotal Fa/T NODE=MO004R24

VALUE (units 10~4) EVTS DOCUMENT ID TECN  COMMENT NODE=MO004R24

1.08 +0.04 OUR AVERAGE

1.075+0.007+0.038 30k 1 BABUSCI 15 KLOE 1.02ete™ — npete

1.19 +0.19 +0.12 213 2 ACHASOV  01B SND ete™ — nete~
1.14 +0.10 +0.06 355 3 AKHMETSHINO1  CMD2 ete™ — nete~
e o o We do not use the following data for averages, fits, limits, etc. @ o @

1.13 £0.14 +0.07 183 4 AKHMETSHINO01  CMD2 ete™ — nete~ OCCUR=2
1.21 +0.14 +0.09 130 5 AKHMETSHINO1 CMD2 ete™ — nete™ OCCUR=3
1.04 £0.20 +0.08 42 6 AKHMETSHINOI  CMD2 ete™ — nete~ OCCUR=4
13 198 7 GOLUBEV 85 ND ete™ — nete—

Lusing B(n — 3x0) = (32.57 + 0.23)% from PDG 12.

2 Using B(n — ~vv) = (39.25 &+ 0.32)%, B(¢ — n~v) = (1.26 + 0.06)%, and B(¢ —
ete™) = (3.00 + 0.06) x 10~

3The average of the branching ratios separately obtained from the n — ~~, 37r0,
at a0 decays.

4From n — 7+ decays and using B(n — ~v~) = (39.334+0.25) x 102, B(n— nT 7 )
= (475 + 11) x 1072, and B(¢ — n+) = (1.297 =+ 0.033) x 10~ 2.

5From n — 310 decays and using B(0 — ~7) = (98.798 + 0.033) x 1072, B(y —
3r0) = (3224 £0.20) x 1072, B(y » at 7~ 4) = (4.75 £ 0.11) x 102, and B(¢ —
n7y) = (1.297 + 0.033) x 102,

OFrom n — a7~ 70 decays and using B(7r0 — v7) = (98.798 £ 0.033) x 1072,
B(n0 — et e ) =(1.198+0.032)x10™2, B(n — n T n~ x0) = (23.0£0.4)x 102,
B(¢ — ntn—70)=(155+0.6)x1072, and B(¢ — n~y) = (1.297 £ 0.033) x 10~ 2.
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F(7t 7)) /Teotal M2/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.7140.1140.09 LACHASOV ~ 00c SND ete™ — xtn—
0.65 7038 1GOLUBEV 86 ND ete — nta—
2011397 1VASSERMAN 81 OLYA ete™ — ntna—
<6.6 95 BUKIN 788 OLYA ete™ — ntn—
<2.7 95 ALVENSLEB... 72 CNTR 6.7~4C — Crxta—
LUsing B(¢p — et e)=(2.99 + 0.08) x 10~4.
I'(w1r°) /Total 3/l
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
4.74+0.5 OURFIT
52%13 1.2 AULCHENKO 00A SND ete™ — zt 7= x070
e o o We do not use the following data for averages, fits, limits, etc. ® o @
44406 3 AMBROSINO 086 KLOE et e~ — ata— 279, 2704
~ 5.4 4 ACHASOV ~ 00E SND ete™ — a0z04
55710403 25 AULCHENKO 00A SND ete™ — ntz— 7070
a8T19+08 4ACHASOV 99 SND ete — ntz— 00
1 Using the 1996 and 1998 data.
2 (2.3 £ 0.3)% correction for other decay modes of the w(782) applied.
3 Not independent of the corresponding F(wTrO) xT(ete™)/ r2(tota|).
4Using the 1996 data.
5 Using the 1998 data.
I (w7)/Ttotal l1a/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.05 84 LINDSEY 66 HBC 2127 K~ p— Axtx " neutrals
F(07)/Teotal F1s/T
VALUE (units CL% DOCUMENT ID TECN COMMENT
10~4
< 012 90 1 AKHMETSHIN 998 CMD2 eTe™ — 7tzx—~
e o o We do not use the following data for averages, fits, limits, etc. @ o @
< 7 90 AKHMETSHIN 97¢ CMD2 ete™ — ntrxy
<200 84 LINDSEY 66 HBC 2127 K~ p— Axtx " neutrals
1 Supersedes AKHMETSHIN 97c.
(77~ %) /Ttotal 6/l
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

0.41+0.12+0.04 30175 1 AKHMETSHIN998 CMD2 ete™ — nta—~
e o o \We do not use the following data for averages, fits, limits, etc. e o @

< 03 90 2 AKHMETSHIN 97C CMD2 et e™ — nta—y

<600 <) KALBFLEISCH75 HBC 218 K™ p —
/\7r+7r7'y

< 70 90 COSME 74 OSPK ete™ = nta—~

<400 90 LINDSEY 65 HBC 21-27K p—

Axt 7 neutrals
LFor E., > 20 MeV and assuming that B(¢4(1020) — f;(980)) is negligible. Supersedes

AKHMETSHIN 97c¢.
2For Ey>20 MeV and assuming that B(#(1020) — £;(980)~) is negligible.

F(fb(980) ’Y)/ Mtotal M7/T
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
3.22+0.19 OUR FIT Error includes scale factor of 1.1.

3.2110.19 OUR AVERAGE

3217093 +0.18

2.90£0.21+1.54

- 0.0

L AMBROSINO 07 KLOE eTe™ — 70704

2 AKHMETSHIN 99C CMD2 e

o+

e — 7r+7r_7,
T Ty
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e o o We do not use the following data for averages, fits, limits, etc. @ o @

4.4740.21 2438 3 ALOISIO 020 KLOE ete™ — 70704
35 +03 753 419 45 ACHASOV  00H SND ete — n0704
1.93:£0.460.50 27188 O AKHMETSHIN 998 CMD2 ete™ — nta—«
3.054+0.25+0.72 268  / AKHMETSHIN99c CMD2 ete™ — 790704
1.5 +05 268 8 AKHMETSHIN 99c CMD2 ete™ — #0704
3.4240.3040.36 164  4ACHASOV 981 SND ete™ — 5y

<1 90 9 AKHMETSHIN 97C CMD2 ete™ — ntn~
<7 90 10 AKHMETSHIN 97C CMD2 ete™ — nta—«
<20 90 DRUZHININ 87 ND ete™ — a0x04

1 Obtained by the authors taking into account the atr— decay mode. Includes a com-
ponent due to w7 production via the f0(500) meson. Supersedes ALOISIO 02D.

2From the combined fit of the photon spectra in the reactions ete™

7r07r0'y.

— atg— Y,

3From the negative interference with the f(500) meson of AITALA 01B using the
ACHASOV 89 parameterization for the £;(980), a Breit-Wigner for the f;(500), and
ACHASOV 01F for the p7 contribution. Superseded by AMBROSINO 07.

4Assuming that the 70 7r0fy final state is completely determined by the fy~ mechanism,

neglecting the decay B(¢ — K K<) and using B(fy — atx

5 Using the value B(¢ — n7)=(1.338 £ 0.053) x 10~ 2.
6 For E’Y > 20 MeV. Supersedes AKHMETSHIN 97cC.

7 Neglecting other intermediate mechanisms (pm, 7).

T)=2B(fy — 7070,

8 A narrow pole fit taking into account f3(980) and f(1200) intermediate mechanisms.

9 For destructive interference with the Bremsstrahlung process
0 For constructive interference with the Bremsstrahlung process

r(f%(980)7)/T (n) M17/Te
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

24718%2 OUR FIT  Error includes scale factor of 1.1.

26 +02 +38 419 LACHASOV  00H SND ete™ — 7070y

0.0

1Assuming that the 7 7™ v final state is completely determined by the fy~y mechanism,

neglecting the decay B(¢ — K K+) and using B(fy — T

I (797%7) /Total

VALUE (units 10_4) CL% EVTS DOCUMENT ID

TECN

n)=2B(fy = 7r07r0).

Mg/l

COMMENT

1.07 +£0.06 OUR AVERAGE

4+0.01 +0.06
1.07 Tp.03 ~0.06

1.08 £0.17 +0.09 268

1 AMBROSINO 07

KLOE etTe™ — 7r07r0'y
AKHMETSHIN 99¢ CMD2 et e~ — #0704

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

1.09 +0.03 +0.05 2438 ALOISIO 020 KLOE ete™ — 7070,
1.158+0.093+0.052 419 23 ACHASOV ~ 00H SND ete™ — a0n04
<10 90 DRUZHININ 87 ND ete™ — 5y

1 Supersedes ALOISIO 02D.

2 Using the value B(¢ — 77)=(1.338 =+ 0.053) x 10~ 2.

3Supersedes ACHASOV 98I. Excluding wmY.

0.0

F(x%7%9)/r (%) l18/l6
VALUE (units 10’2) EVTS DOCUMENT ID TECN COMMENT
0.86 +0.04 OUR FIT
0.865+0.070+0.017 419 LACHASOV ~ 00H SND ete™ — #0704
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.90 +0.08 +0.07 164 ACHASOV 981 SND ete™ — 5y

1 Supersedes ACHASOV 98I. Excluding wn.
Mrta~nt 7)) Miotal Mo/l
VALUE (units 10*6) CL% EVTS DOCUMENT ID TECN COMMENT
6.5 +2.7 +1.6 6.8k L AKHMETSHIN17 CMD3 ete™ — nta—atx
e o o We do not use the following data for averages, fits, limits, etc. @ o @
3.93+1.74+2.14 3.3k AKHMETSHIN 00E CMD2 ete™ — ata—ata—
< 870 90 CORDIER 79 WIRE eTe™ = ntr ntr

1 Using the cross section at the ¢ meson peak o(¢) = 4172 £ 42
section ¢(0) = 1.263 4+ 0.027 nb and Re(Z) = 0.146 + 0.030,

for the complex amplitude of the ¢ — ata~nT 7 transit

nb, the nonresonant cross
Im(Z) = —0.002 + 0.024

ion.
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F(1r+ atr 1r°)/rm. M2/l
VALUE (units 1076 CL% DOCUMENT ID TECN COMMENT

< 46 90 AKHMETSHIN 00E CMD2 ete™ — ata—ata—#0
e o o \We do not use the following data for averages, fits, limits, etc. e o o

<150 95 BARKOV 8 CMD ete  — ata ata 0
r(1r° e+ e_)/rtota| r21/r

VALUE (units 1075) CL% EVTS DOCUMENT ID TECN  COMMENT

+0.07
1.33 7910 OUR AVERAGE

1.35+0.05 7392 95k  LANASTASI 168 KLOE ete~ — n0ete—
1.0140.28+0.29 52 2ACHASOV 020 SND ete™ — 7ml0ete—
1.2240.3440.21 46 3 AKHMETSHIN 01c CMD2 ete™ — 70ete—

e o o \We do not use the following data for averages, fits, limits, etc. ® o @
<12 90 DOLINSKY 88 ND ete™ — 7slete~

Lusing B(7r0 — 77) from the 2014 Edition of this Review (PDG 14).

2Us;ing various branching ratios from the 2000 Edition of this Review (PDG 00).

3Using B(n9 — ~7) = 0.98798 &+ 0.00032, B(¢ — nv) = (1.297 & 0.033) x 102,
and B(n —» 7t 7~ ~) = (4.75 £ 0.11) x 10~2,

F(7°17) /Ttotal 22/T

VALUE (units 1075) CL% EVTS DOCUMENT ID TECN  COMMENT

7.271+0.30 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.

7.064+0.22 16.9k L AMBROSINO 09F KLOE 1.02 ete™ — 50y
8.51+0.514+0.57 607 2 ALOISIO 02 KLOE ete™ — naly
7.96+0.60+0.40 197 3 ALOISIO 02 KLOE ete™ — naly

8.8 +£1.4 +0.9 36 4 ACHASOV ~ 00F SND eTe™ — a0y

9.0 £2.4 £1.0 80 AKHMETSHIN 99¢ CMD2 eTe™ — nal~y

e o o We do not use the following data for averages, fits, limits, etc. ® o @
7.014+0.104£0.20 133k 25 AMBROSINO 09F KLOE 1.02 ete™ — 50y
7.1240.13+0.22 3.6k 30 AMBROSINO 09F KLOE 1.02 ete™ — 50y
83 +23 £1.2 20 ACHASOV 988 SND ete™ — 5y

<250 90 DOLINSKY 91 ND ete™ — alny

1 Combined results of n — yvandn — ata— a0 decay modes measurements.

2From the decay mode n — .

3 From the decay mode n — rt a0,

4Supersedes ACHASOV 98B.

5 Using B(¢ — nv) = (1.304 £ 0.025)%, B(n — 37r0) = (32.56 £ 0.23)%, and B(n —
~v7) = (39.31 + 0.20)%.

6 Using B(¢ — 1) = (1.304 & 0.025)%, B(n — 370) = (32.56 + 0.23)%, and B(n —
at = 70) = (22.73 £ 0.28)%.

WEIGHTED AVERAGE
7.27+0.30 (Error scaled by 1.5)

’

2
X
----------------- AMBROSINO 09F KLOE 0.9
~~~~~~~~~ ALOISIO 02C KLOE 2.6
------------ ALOISIO 02C KLOE 0.9
----- ACHASOV ~ 00F SND
- AKHMETSHIN 99C CMD2
4.4

(Confidence Level = 0.108)
| J
6 8 10 12 14

r(WOUV)/rtotal (units 10_5)
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(20(980)) /T total 23/l
VALUE (units 1075) CL% EVTS DOCUMENT ID TECN COMMENT

7.6+0.6 OUR FIT

7.60.6 OUR AVERAGE

7.440.7 L ALoISIO 02c KLOE ete™ — paly

8.8+1.7 36 2 ACHASOV ~ 00F SND ete™ — naly
e o o We do not use the following data for averages, fits, limits, etc. @ o @
11 +2 3 GOKALP 02 RVUE ete — naly
<500 90 DOLINSKY 91 ND ete™ — x0py
1 _ . .
Using Mao(980)_984'8 MeV and assuming ap(980)~ dominance.
2 Assuming a(980)y dominance in the nn0 final state.
3 Using data of ACHASOV 0OF.
I(f0(980)7)/T (a0(980)7) l17/T23
VALUE DOCUMENT ID TECN COMMENT

6.1+0.6 L aLolsio 02c KLOE ete™ — naly

1Using results of ALOISIO 02D and assuming that f;(980) decays into 77 only and
a(980) into n7 only.

I (KOK%7) /Ttotal l24/T
VALUE ClL% DOCUMENT ID TECN COMMENT
<1.9x10~8 90 AMBROSINO 09C KLOE ete™ — KQKkQ~y

I (n'(958)7) /T total o5/l
VALUE (units 10°5) CL% EVTS DOCUMENT ID TECN  COMMENT
6.221+0.21 OUR FIT
6.2210.30 OUR AVERAGE
6.22+0.274+0.12 3407 1 AMBROSINO 07A KLOE 1.02 ete™ —
ata— Ty

6.7 T28 +os 12 2AULCHENKO 038 SND ete™ — o'y

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

6.7 t39 +15 7 AULCHENKO 038 SND ete™ — 7y
6.10+0.61+0.43 120 3ALOISIO 026 KLOE 1.02 eTe™ —
O 3y

8.2 j%g +1.1 21 4 AKHMETSHIN00B CMD2 eTe™ — nt 3y
29 22 +o6 9 5 AKHMETSHINOOF CMD2 ete™ —

’ atr—atn— >24
6.4 +1.6 30 O AKHMETSHIN0OF CMD2 ete™ — 7/(958)~
6.7 738 +1.0 5 7AULCHENKO 99 SND ete™ — ntx 3y
<11 90 AULCHENKO 98 SND ete™ — 7y
12 L2 6 4AKHMETSHIN978 CMD2 ete™ — ntn— 3y
<41 90 DRUZHININ 87 ND ete™ — ~ypata—

L AMBROSINO 07A reports [I'(¢(1020) — 7/(958)7)/Tiotall / [B(¢(1020) — n~)] =
(4.77 £0.09 £ 0.19) x 10~3 which we multiply by our best value B(4(1020) — nvy) =
(1.303 + 0.025) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2Averaging AULCHENKO 03B with AULCHENKO 99.

3 Using B(¢ — 1v)= (1.297 & 0.033)%.

4 Using the value B(¢ — n7) = (1.26 + 0.06) x 10™2.

SUsing B(¢ — KIKQ) = (33.8 + 0.6)%.

6/—\veraging; AKHMETSHIN 008 with AKHMETSHIN 00F.

7 Using the value B(' = nat 7~ )= (43.7 £ 1.5) x 102 and B(n — ~7)= (39.25 +
0.31) x 10~2.

I(n'(958)7) /I (K9 K) l2s5/M2

VALUE (units 1074) EVTS DOCUMENT ID TECN _ COMMENT

1.83+0.06 OUR FIT

1461064018 9

Tosa 1 AKHMETSHIN 0OF CMD2 eTe™ — ztn—atr >

2y
1 Using various branching ratios of KO, K%, n, 77/ from the 2000 edition (The European
Physical Journal C15 1 (2000)) of this Review.
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r(n'(958)7)/T (n7) l25/T6

VALUE (units 1073) EVTS DOCUMENT ID TECN  COMMENT

4.77+0.15 OUR FIT
4.78+0.20 OUR AVERAGE

4.774+0.094+0.19 3407 AMBROSINO 07A KLOE 1.02ete™ — nta— 74

4.70+0.4740.31 120 L aLoISIO 028 KLOE 1.02ete™ = ntrx 3y
65 T11 +os 21 AKHMETSHIN 008 CMD2 ete™ — ntx—3y

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

95 152 414 6  2AKHMETSHIN 978 CMD2 et e~ — ntza— 34

—4.0

1 From the decay mode ' — 777r+7r_, n—= yv.
2Superseded by AKHMETSHIN 00B.

I'(n7r° 70 7) /Ttotal l26/T
VALUE (units 10*5) CLY% DOCUMENT ID TECN COMMENT

<2 90 AULCHENKO 98 SND ete™ — 74

It 1= 7)/Ttotal a7/l
VALUE (units 10*5) EVTS DOCUMENT ID TECN COMMENT
1.4340.4510.14 27188 1 AKHMETSHIN 998 CMD2 ete™ — putpu—n

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

2.3 +1.0 824 + 33 2 AKHMETSHIN 97C CMD2 et e~ — ptu—y
IFor E,y > 20 MeV. Supersedes AKHMETSHIN 97cC.
2For E,, > 20 MeV.

F(p77)/Teotal l2g/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<1.2 90 AULCHENKO 08 CMD2 ¢ — ntm— v~y
e o o We do not use the following data for averages, fits, limits, etc. @ o @

<5 90 AKHMETSHIN98 CMD2 ete™ — nta— gy

F(mr"’ 7"—) /Ttotal Mag/T
VALUE (units 1075 CL% DOCUMENT ID TECN COMMENT

<18 90 AKHMETSHIN 00E CMD2 ete™ - atx—xt a0
e o o We do not use the following data for averages, fits, limits, etc. @ o @

< 6.1 90 AULCHENKO 08 CMD2 ¢ — nratnx—

<30 90 AKHMETSHIN 98 CMD2 eTe™ — nla vy
F(nut ™) /Tiotal 3o/l
VALUE (units 10*6) CL% DOCUMENT ID TECN COMMENT

<9.4 90 AKHMETSHINO1 CMD2 ete™ — nete~
F(nU— nete™)/Tiotal 31/l
VALUE CL% DOCUMENT ID TECN COMMENT

<1x 106 90 1 BABUSCI 138 KLOE 1.02 ete™ — nete~

1 For a narrow vector U with mass between 5 and 470 MeV, from the combined analysis
ofn— 7770 and n = 707070 from ARCHILLI 12. Measured 90% CL limits as
a function of m range from 2.2 x 10~8 to0 10—,

I (invisible) /T (K K™) M3/l
VALUE CL% DOCUMENT ID TECN COMMENT
<3.4x104 ) ABLIKIM 185 BES3 J/i) — ¢n — ¢t n a0

Lepton Family number (LF) violating modes

I (% uF) /Teotal 33/l
VALUE CL% DOCUMENT ID TECN COMMENT
<2 x 106 90 ACHASOV ~ 10A SND ete™ — etuT

ata—x% / px AMPLITUDE RATIO a; IN DECAY OF ¢ —» nt 7~ 20
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NIECKNIG 12 describes final-state interactions between the three pions
in a dispersive framework using data on the mm P-wave scattering phase

shift.

VALUE (units 1072)  CL% EVTS

DOCUMENT ID TECN

COMMENT

9.1+1.2 OUR AVERAGE

10.14+4.4+1.7 80k 1 AKHMETSHIN 06 CMD2 1.017-1.021 eTe™ —
9.0+1.1+0.6 1.98M 23 ALOISIO 03 KLOE 1.02 ejrrgf —

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

—6<a; <6 500k 3ACHASOV 02 SND ete™ = atr—#0
—16<a; <11 90 9.8k L4 AKHMETSHIN 98 CMD2 ete™ — ata v

1Dalitz plot analysis taking into account interference between the contact and pm ampli-

tudes.

From a fit without limitations on charged and neutral p masses and widths.
3 Recalculated by us to match the notations of AKHMETSHIN 98.
4Assuming zero phase for the contact term.

PARAMETER B8

IN ¢ - Pete~ DECAYS

In the one-pole approximation the electromagnetic transition form factor

for ¢ — Pet e (P = mn)is given as a function of the et e

mass squared, q2, by the expression:

Fa®)|? = (1 - ¢%/4%)72,
where vector meson dominance predicts parameter A =~ 0.770 GeV (/\_2 ~
1.687 GeV_z). The slope of this form factor, 8 = dF/dqz(q2:0), equals

A=2 in this approximation.

The measurements below obtain 3 in the one-pole approximation.

PARAMETER 8 IN ¢ — 7%e* e~ DECAY

invariant

VALUE (Gevfz) EVTS DOCUMENT ID TECN  COMMENT

2.02+0.11 9.5k 1 ANASTASI 168 KLOE 1.02ete™ — alete~
1 The error combines statistical and systematic uncertainties.

PARAMETER B IN ¢ — net e~ DECAY

VALUE (Gevfz) EVTS DOCUMENT ID TECN  COMMENT

1.29+0.13 OUR AVERAGE

1.28+0.1075-52 30k BABUSCI 15 KLOE 1.02ete™ — nete

3.8 +1.8 213 LACHASOV 018 SND 1.02 eTe™ — nete™

IThe uncertainty is statistical only. The systematic one is negligible, in comparison.
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