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1(JP)

= 3007)

D* MASS

The fit includes DF, DO, DE, p*&, p*0, p** D, (2420)0, D% (2460)°,

and D51(2536)i mass and mass difference measurements.

VALUE (MeV) EVTS

DOCUMENT ID

TECN  COMMENT

1869.66+ 0.05 OUR FIT
1869.5 + 0.4 OUR AVERAGE

10A KEDR ete™ at ¢(3770)
90c ACCM 7~ Cu 230 GeV
81 RVUE ete™ 3.77 GeV

1869.53+ 0.49+0.20 110 + 15 ANASHIN
1870.0 £ 0.5 +1.0 317 BARLAG
1869.4 + 0.6 L TRILLING

e o ¢ We do not use the following data for averages, fits, limits, etc. e o o
1875 +£10 9 ADAMOVICH
1860 +£16 6 ADAMOVICH
1863 + 4 DERRICK
1868.4 £+ 0.5 1 SCHINDLER
1874 £ 5 GOLDHABER
1868.3 £+ 0.9 1 PERUZZI
1874 +11 PICCOLO
1876 +£15 50 PERUZZI

87 EMUL Photoproduction

84 EMUL Photoproduction

84 HRS eTe™ 29 GeV

81 MRK2 eTe™ 3.77 GeV

77 MRK1 DO, D7 recoil spectra
77 LGW eTe™ 3.77 GeV

77 MRK1 et e™ 4.03, 4.41 GeV
76 MRK1 KFrtg*

1PERUZZI 77 and SCHINDLER 81 errors do not include the 0.13% uncertainty in the
absolute SPEAR energy calibration. TRILLING 81 uses the high precision J/4(1S) and
1(2S) measurements of ZHOLENTZ 80 to determine this uncertainty and combines the
PERUZZI 77 and SCHINDLER 81 results to obtain the value quoted.

D* MEAN LIFE

Measurements with an error > 100 x 10_15 s have been omitted from the

Listings.

VALUE (10_15 s) EVTS DOCUMENT ID TECN COMMENT
1033 + 5 OUR AVERAGE
1030.4+ 4.7+ 3.1 171k L ABUDINEN ~ 21A BEL2 ete™ at T(45)
1039.4+ 4.3+ 7.0 110k LINK 02F FOCS + nucleus, ~ 180 GeV
e o e We do not use the following data for averages, fits, limits, etc. e o o
1033.6+22.1 1,3 3.7k BONVICINI 99 CLEO ete™ ~ T(4S)
1048 +15 +11 9k FRABETTI 94D E687 DT — K atgt
1075 +40 =+18 2.4k FRABETTI 91 E687 ~ Be, DT —

K- atat
1030 +80 =60 200 ALVAREZ 90 NA14 ~, DT —» K rntrot
1050 17 317  2BARLAG 90C ACCM 7~ Cu 230 GeV
1050 +80 =+70 363 ALBRECHT 881 ARG eTe™ 10 GeV
1090 +30 =425 2.9k RAAB 88 E691 Photoproduction

1 ABUDINEN 21A determines the lifetime ratio T(D+)/T(DO) = 2.510 £ 0.013 £ 0.007.
2BARLAG 90C estimates the systematic error to be negligible.
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D+ DECAY MODES

Most decay modes (other than the semileptonic modes) that involve a neu-
0

tral K meson are now given as KS modes, not as KO modes. Nearly always

it is a KO that is measured, and interference between Cabibbo-allowed
and doubly CaEbbo—suppressed modes can invalidate the assumption that
21 (KY) = r(k9).

Scale factor/
Mode Fraction (I';/T) Confidence level

[24

[o5
6
o7
g

Inclusive modes

e semileptonic (16.07 + 0.30 ) %
pT anything (176 + 32 )%
K™ anything (25.7 + 1.4 )%
K%anything (331 £ 04 )%
KT anything (59 + 08 )%
K*(892)~ anything (6 +5 )%
K*(892)%anything 23 +5 )%
K*(892)%anything < 6.6 % CL=90%
n anything (63 £07 )%
n' anything (1.04 + 0.18 )%
¢ anything (112 £ 0.04 )%
7t 7T m~ anything (15.25 + 0.20 ) %
Leptonic and semileptonic modes
et v, < 88 x 1070 CL=90%
veT v, < 3.0 x 1075 CL=90%
ntu, (374 + 017 )x 1074
. (120 + 027 )x 103
KOetu, (872 + 0.09 )%
Koutu, (876 + 0.19 )%
K- ntetv, (4.02 £ 0.18 )% 5=32
K*(892)%et v, K*(892)0 — (3.77 + 017 )%
K~ mt
(K=n™) [0.8—1.0]GeV et ve (1339 £ 0.09)%
(K™ 7)) s_wave € Ve (228 £ 0.11 )x 1073
K*(1410)%e* v, < 6 x 1073 CL=90%
K*(1410)° — K~
K3(1430)%eT v, < 5 x 1074 CL=90%
K35(1430)° — K= 7t
K~ nt et v, nonresonant < 7 x 1073 CL=90%
K*(892) et v, ( 5.40 + 0.10 )% S=1.1
K_7r+,u+y,u (365 + 0.34 )%
K*(892)%ut v, (352 + 0.10 )%

K*(892)0 - K~ nT
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K~ 7" ut v, nonresonant

K*(892)° yl;

Kif+W0“+Wi B
K1(1270)% et v, K? —

. K~ 61.4—_’7]0

fio(1430) wryy

K*(1680)° ut v,

n0et Ve

7TO[L+ vy

776+ Ve

nutu,

T et v,
f5(500) et v, £(500)° —

ta~

et v,

PPt

weT Ve

w;ﬁ vy

1n'(958) e™ v

a(980)% et v, a(980)° — O

b1(1235)% et v, b(l) — wrd
¢e+7je
DOetu,

(19 =+

(527 +
< 15

(1.06 +

< 23
< 15
( 3.72
( 3.50
(111
( 1.04
( 2.49
( 6.4

HOH R R R

( 1.90
(24

( 1.69
( 1.77

(2.0

I+ H W R OH

(17

< 1.75
< 13
< 1.0

05 )x10-3
0.15 ) %

x 1073 CL=90%
0.15 ) x 103

x 10~4

x 1073
0.17 ) x 1073
0.15 ) x 103
0.07 ) x 103
0.11 ) x 1073
0.11 )x 1073
06 )x10~%

CL=90%
CL=90%
$=2.0

0.10 ) x 1073
04 )x1073
0.11 )x 103
0.21 ) x 1073
0.4 )x10~%

67 )10t

x 10~4 CL=90%
x 1072 CL=90%
x 10~4 CL=90%

Hadronic modes with a K or KKK

K%W+
K%W+
K—2nt
(K; ) s _wave Wi
K5(700)° 7T, K§ —

K rnt
K (1430)0 7,
K5(1430)° — K= 7t

K*(892)0 7,

K*(892)° - K~ nT
K*(1410)%7F, K0 —
K at
K3(1430)0 7T,

K3(1430)° — K7
K*(1680)0 7,

K*(1680)° — K~
K™ (21%)1=2

K~ 27T nonresonant

Page 3

[a]

[b]

[b]

[b]

( 1.562+
(1.46 +

(938 +
(752 +

(125 +

(1.04 +

not seen

(23 =+

(22 +

(145 +

0.031) %
0.05 ) %
0.16 ) %
0.17 ) %

0.06 ) %

0.12 )%

07 )x10~%

1.1 )x10~4

0.26 ) %
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K%W+7TO

K%p""

K%p(1450)+, pT — ntad

K*(892)%x,

K*(892)° — K%xO

K§(1430)° 7+, K0 —

K%WO

K5(1680)° 7T, K30 —

K%’/TO

"ont, ®0 — K%WO

K27 7% nonresonant

K2+ n0nonresonant and

ROnt

(K%WO)S—WaveW+

K%W+w
K%W+n
K7+ n/(958)
K= 27t 70
K%27r+7r_
KSrt2n0
K%a(1260)T, af —
p(770)T 70
K%a(1260)", af —
B fo(500) 7T, fo—» 7w
K1(1400)°7F, K9 —
K*(892)%70, K*0 —
K%’/TO
K*(892)°p*, K*0 — KZn®
K*(892)° 7+ 7% non-resonant,
K0 s KO0
KS pT 7% non-resonant
K=2nTn
KSr 709
K__37r+7r_

K*(892)% 27 7,
K*(892)° — K~z
K*@92)0p0 7T+ '

K*(892)% — K~ at
K*(892)Y a1 (1260)*

0.0

Page 4

[a]

[c]
[c]

[d]

( 7.36
( 6.14

(15
( 2.64

( 2.7

(10

(6
(3
( 1.37

( 1.27

(7.1
( 1.31
( 1.90
( 6.25
( 3.10
( 2.89
(87

(1.0

(2.3

(4.8

(135
(1.22

(5.7
(1.2
(23

(9.3

+
+
+
+

+

|
-
o~

HoH K H KK H I+ I+ I+

H_

H o H

HOH R R

H._

0.20 ) %

3% )%

ra )x1073

0.32 ) x 1073

09 )x1073
) x 10~4

2 ) %X 10—3
4 )x1073

0.21 ) %

0.40

035 ) %

05 )x1073
0.05 ) %
0.21 )x 103
0.18 ) %
0.09 ) %
0.09 ) %
16 )x 1073

06 )x1073

04 )x1073

09 )x1073
0.7 )x1073

05 )x1073
0.12 )x 1073
0.25 ) x 1073
05 )x1073
04 )x1073

04 )x1073

19 )x1073
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oo K*(892)° 27+ 7w~ no-p,

K*(892)° - K—nt
Fo1 K= pO2rt (172 + 0.28 ) x 103
M9 K~ 3T 7~ nonresonant (40 + 29 )x10~4
Fo3 K%2mt 770 (153 + 0.08 )%
Fog K%nt3n0 (55 + 05 )x10~3
M5 K~ 27t2x0 (495 + 032 )x 103
Fog KT2KY (254 + 013 )x 103
Fo7 KTK=Knt (24 + 05 )x10~4

Pionic modes

Mg mt a0 ( 1.247+ 0.033) x 103
Fg9 27T 7~ (327 + 0.09 )x10~3
Moo POnt (84 + 08 )x10~4
o1 7 (7777 )s_wave (2.01 £ 0.06 )x10~3
102 ont,o0— wta~ (1.38 + 0.10 ) x 10~3
103 f(980)7 T, fy — 7T (157 + 032 )x10~4
[ 104 f0(1370)77‘+, fo — L (8 + 4 )x 107
o5 wr', w— 7t7w (34 + 05 )x10°©
M0 H(1270)7T, H — =t~ (458 + 028 )x 104
Mo7  p(1450)07F, p0 — 7o~ (18 + 05 )x10~4
Mog  p(1700)%7+, o0 — ntx (19 + 05 )x10~4
M09  fH(1500)7T, fop — at7~ (11 + 04 )x1074
10 fo(1710)7", fy — 7ta~ < 5 x 1072 CL=95%
M11 f0(179 )n T, fy — wtaT < 7 x107° CL=95%
112 ( )5 wave T < 1.2 x 104 CL=95%
M113 277 nonresonant < 11 x 1074 CL=95%
M4 7t 27r0 (461 £ 0.15 ) x 103
M5 2nt7— 70 ( 1.165+ 0.030) %
M1 w1370 (417 + 0.26 ) x 103
M17 w1 4x0 (19 + 04 )x10-3
Mg 27t 7270 ( 1.07 + 0.05 )%
M119 37727~ (1.66 = 0.16 )x 1073  S=1.1
Mo 277~ 370 (342 + 035 )x 103
M7 37T 2n~ #0 (234 + 027 )x 103
[0 nmT (3.77 + 0.09 ) x 103
M3 nata0 (205 + 035 )x10~3  S=2.2
[10a m27 7~ (341 + 020 )x 103
M5 nat2n0 (320 + 033 )x 103
Mg nmt3n0 (29 + 05 )x1073
M7 n2nt o= 70 (388 £ 0.34 )x 103
M10g nnmt (2.96 £ 0.26 )x 10~3
M09 wmT (28 + 06 )x1074
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M30 wrt 0 (39 + 09 )x10-3
M131 7'(958) 7T (497 £ 019 )x 1073
M3 7/(958) 7t 70 (16 =+ 05 )x1073
Hadronic modes with a KK pair
M33 KKT (3.04 + 009 )x10~3  s=22
M3s KOKT (321 + 0.16 ) x 10~3
M35 KK+l (507 + 030 )x10~3
M3  K*(892)TKY, K*™ — (2.89 + 0.30 ) x 103
_ K*tqd _
137 K*(892)Oé<+, K0 — KO (52 + 14 )x10~4
138 K"‘(892)+ KS
M139 KOKT 70 (524 + 031 )x10~3
Fa0 KTK— 7t [(] (9.68 £ 0.18 )x10~3
M1 KTK*(892)°, (249 T 398 )5 10-3
K*(892)° - K=t
M2 KTK§(1430)°, K35(1430)° — (1.82 + 035 )x 103
K—nt
M43 KTK5(1430)°, K5 — (16 T 32 )yx1074
K—nt
Masa  KTKE(700), K§— Kot (68 T 3% )x1074
M5 a(1450)°7F, & — KT K~ (45 T 79 yx1074
M4  0(1680)7F, ¢ — KT K~ (49 T 19 )x1075
M7 o077, ¢ = KTK™ (2690 T 900 )x 1073
Mag O7TT (570 + 0.14 ) x 103
M4 KTK—7t70 (662 + 032 )x10~3
M50 KEKQ7F (270 + 0.13 ) x 1073
Ms51 KQKGat a0 (134 + 021 )x103
M52 KIKTn (18 + 05 )x10~4
M55 KTKYat o™ (189 + 013 )x 103
M54 KOKT 7070 (58 + 13 )x10~4
M55 KK 27T (227 + 013 )x 103
M156 KTK 2rtn™ (23 +£ 12 )x1074
A few poorly measured branching fractions:
Ms57 om0 (23 + 10 )%
M55 opT < 15 % CL=90%
M50 KT K~ 7t 7%non-¢ (15 T 8% ) %
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160
161
162
163
164
165
166
167

168
169

170

M171

172
173
174

175

176
M177
178
179

K+ 70

KTn

KT 1/ (958)

K+ 270

K*(892)t 70

Ktrtn~
KT pO

K+ nn0

K*(892)*n

Doubly Cabibbo-suppressed modes

K*(892)% 71, K*(892)° —

Ktn—

K+ £,(980), £,(980) —
_|_

™
K3(1430)° 7T, K3(1430)° —

Ktn—

K+ 7 7~ nonresonant

Ktrta— 70

Kt 7 7~ 7%nonresonant

Ktw
2K+ K~
$(1020)0 K+

K+¢(1020), ¢ — KtK—
K+(K+ K_) S—wave

(208 +
(1.25
(185
(21
( 3.4
( 491
(1.9
(21

(4.4

i+ B H B HHHH

(2.3

(4.4

H_

(39 =+

not seen
(121 +
(110 +
(57 T
(614 +
< 21
(44 +
(577 +

AC = 1 weak neutral current (C1) modes, or Lepton

or Lepton number (L), or Baryon number (B) violating modes

180 nTeter C1
81 atnlete™

g2 7T+¢, o — et e

Mgz 7 ptp” c1
Mga 770, ¢ = purp”

Fgs ptptp” c1
186 Ktete™

187 Ktmlete™

188 K?S) ntete™

189 KS Ktete™

Moo KT ptu~

o1 nTeT j LF
102 nTe” ,u+ LF
103 Ktet no LF
o4 Kte~ u+ LF
https://pdg.Ibl.gov Page 7

< 11
< 14

[e] (17 T

< 6.7
[e] (18 =+
5.6
8.5
1.5
2.6
1.1
5.4
2.1
2.2
7.5
1.0

=
AAA

[f]

NN AN NN NN

0.21 )x 104
0.16 ) x 10—4
0.20 ) x 10~4
0.4 )x10~%
14 )x10~4
0.09 ) x 10~4
05 )x10~%
05 )x10~%

1.8
15

0.4

)><10_4
) x 10~4

26 )x107°

2.7 )x 1072

0.09 ) x 103
0.07 ) x 1073

%? )><10_5

0.11 ) x 102

x 1070
06 )x10~°
0.12 ) x 1072

S=1.4
S=1.1

CL=90%

Family number (LF) ,

X 10_6
x 10~9

ég )><10_6

X 10_8
0.8 )x10~6
x 104
x 10~ 7
x 1079
x 1072
x 10~°
x 108
x 107
x 10~ 7
X 10_8
x 107

CL=90%
CL=90%

CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
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M95 7 2e™ L < 53 x 107 CL=90%
M6 ™ 2T L < 1.4 x 10~8 CL=90%
M197 m et pt L < 13 x 107 CL=90%
M98 p 2u™ L < 56 x 1074 CL=90%
M99 K™ 2e™ L <9 x 10~7 CL=90%
Moo K%m™2et < 33 x 1076 CL=90%
Moo K~ m92et < 85 x 1076 CL=090%
Foop K™ 2uT L < 1.0 x 1075 CL=90%
Mooz K- eTpt L < 1.9 x 1076 CL=90%
Mo0s K*(892) 2u™ L < 85 x 1074 CL=90%
Mo05 Ae™ LB < 11 x 1076 CL=090%
Moo et LB < 65 x 10~7 CL=90%
Mog7 X0e™ LB < 17 x 1076 CL=00%
Mo0g 20e™ LB < 13 x 1076 CL=00%
Fo09 Tet < 1.43 x 1072 CL=90%
[10 ne™ < 201 x 1072 CL=90%

[a] The branching fraction for this mode may differ from the sum of the
submodes that contribute to it, due to interference effects. See the
relevant papers.

[b] These subfractions of the K~ 27" mode are uncertain: see the Particle
Listings.

[c] See the listings under " D — K777 partial wave analyses” and our 2008
Review (Physics Letters B667 1 (2008)) for measurements of submodes
of this mode.

[d] The unseen decay modes of the resonances are included.

[e] This is not a test for the AC=1 weak neutral current, but leads to the
7T 4T £ final state.

[f] This mode is not a useful test for a AC=1 weak neutral current because
both quarks must change flavor in this decay.
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An overall fit to 33 branching ratios uses 43 measurements to
determine 17 parameters. The overall fit has a X2 = 64.4 for 26
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; =

rz’ / rtotal -

X19
x26
X30
X39
X41
x50
X52
g6
X98
X119
X122
X131
X133
X160
X161
X162

o O O = O
(o]
w

N
o
—
©

19
22 4
17 75
14
19
31

A 0w A~ s

O O O O O OO O o o o o o ~N o o
N
= O

N B R © O~ o G
O 0O 0O 000000 OO0 O OO O
O 0O R HOOKR HWHHO O
O 0O 00 o0 o0 oo o oo

O 0O 0 o0 o0 o0 oo o oo

H OR O & W

H O R N &~ W A

18 19 26 30 39 41 x50 X52 %86 X908

X122
X131
X133
X160
X161
X162

6
1 1 1
14 0 1 0
1 32 2 0 0

X119 X122 X131 X133 X160 X161

= O = O W N

DT BRANCHING RATIOS
Some now-obsolete measurements have been omitted from these Listings.
c-quark decays
M(c = et anything)/I'(c — anything)

For the Summary Table, we only use the average of et and u+ measurements from
Z0 — €T decays; see the second data block below.

https://pdg.Ibl.gov Page 9 Created: 4/29/2024 18:59



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.103+0.00070-90% 378 1aABBIENDI 99k OPAL 20 - ce

1 ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon-
structed D*(2010)t — DOxt decaysin 20 — cz.

M(c = w*anything)/I(c — anything)
For the Summary Table, we only use the average of et and u+ measurements from
Z0 — €T decays; see the next data block.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.082+0.005 OUR AVERAGE

0.073+£0.008+£0.002 73 KAYIS-TOPAK.Q5 CHRS v, emulsion
0.095+0.007 73512 2829 ASTIER 000 NOMD v, Fe — = utX
0.000+0.007 T 3-00" 476 1ABBIENDI 99k OPAL 20 — cz
0.086+0.01770-008 69 2ALBRECHT 92F ARG ete™ ~ 10 Gev
0.078£0.009+0.012 ONG 88 MRK2 ete™ 29 Gev
0.0780.015+0.02 BARTEL 87 JADE ete™ 34.6 GeV
0.082+0.012 7 5-02 ALTHOFF  84G TASS ete™ 34.5 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.093+£0.009+0.009 88 KAYIS-TOPAK.02 CHRS See KAYIS-TOPAKSU 05
0.089-£0.018+0.025 BARTEL 85) JADE See BARTEL 87

1 ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon-
structed D*(2010)t — DOxt decaysin 20 — ce.

2 ALBRECHT 92F uses the excess of right-sign over wrong-sign leptons in a sample of
events tagged by fully reconstructed D*(2010)+ — DOxt decays.

M(c = ¢t anything)/I(c — anything)

This is an average (not a sum) of eT and pT measurements.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.096 +0.004 OUR AVERAGE

0.0958+0.0042+0.0028 1828 ! ABREU 000 DLPH Z0 — c¢
0.095 +0.006 TO90r 854  2ABBIENDI 99k OPAL Z0 — cz

1 ABREU 000 uses leptons opposite fully reconstructed D*(2010)+, Dt or DO mesons.
2 ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon-
structed D*(2010)t — DOxt decaysin 20 — cz.

M(c = D*(2010)* anything)/I(c — anything)
VALUE EVTS DOCUMENT ID TECN COMMENT
0.255+0.015+0.008 2371 1 ABREU 000 DLPH 70 - @

L ABREU 000 uses slow pions opposite fully reconstructed D*(2010)+, D+, or DO mesons
as a signal of D*(2010)™ production.
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Inclusive modes

I (et semileptonic) /Tiotal ry/r
The sum of our KO et Ve 7*(892)0 et Ve a0et Ve net Ve po et Ve, and wet v
branching fractions is 15.3 & 0.3%.

e

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
16.07+0.30 OUR AVERAGE

16.13+0.104+0.29 26.2+02k 1 ASNER 10 CLEO ete™ at 3774 MeV
15.2 +£0.9 +0.8 521 + 32 ABLIKIM 07G BES2 eTe =~ ¥(3770)

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
16.134+0.204+0.33 8798+105 2 ADAM 06A CLEO See ASNER 10

17.0 +£1.9 +0.7 158 BALTRUSAIT..858 MRK3 et e~ 3.77 GeV

1Using the DT and D9 lifetimes, ASNER 10 finds that the ratio of the D+t and DO
semileptonic widths is 0.985 & 0.015 + 0.024.

2Using the DT and DO lifetimes, ADAM 06A finds that the ratio of the D+ and DY

inclusive e widths is 0.985 + 0.028 =+ 0.015, consistent with the isospin-invariance
prediction of 1.

r(l~l«+ anything) /Ttotal ro/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
17.6+2.7+1.8 100 + 12 L ABLIKIM 08L BES2 ete™ ~ 4(3772)

1 ABLIKIM 08L finds the ratio of DT — u+X and DO — ut X branching fractions to
be 2.59 £ 0.70 & 0.25, in accord with the ratio of Dt and DO lifetimes, 2.54 £ 0.02.

I'(K— anything)/rtota| r3/r
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

25.7+1.4 OUR AVERAGE

247413412 631 + 33 ABLIKIM 076 BES2 et e™ =~ (3770)
278139 BARLAG 92¢ ACCM 7~ Cu 230 GeV
27.14+2.342.4 COFFMAN 91 MRK3 ete™ 3.77 GeV

I (K% anything) /Total /T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
33.11+0.13+0.36 95k ABLIKIM 23A0 BES3 et e at 3.773 GeV

e o o We do not use the following data for averages, fits, limits, etc. @ o o
30.25+2.75+1.65 244 1 ABLIKIM 06U BES2 et e~ at 3773 MeV
30.6 +3.25+2.15 2COFFMAN 91 MRK3 et e~ 3.77 GeV

1 ABLIKIM 06U reports B(DO — KO XorK0X) = (60.5 & 5.5 + 3.3) x 102 which we
take as twice the branching fraction for Dt — K%X.

2 COFFMAN 91 reports B(DT — K9 XorKOX) = (61.2 + 6.5 + 4.3) x 10~ 2 which we
take as twice the branching fraction for Dt — KOSX.

I(K™ anything) /Tiotal Ms/T
VALUE (%) EVTS  DOCUMENT ID TECN  COMMENT

5.94+0.8 OUR AVERAGE

6.1+0.940.4 189 + 27 ABLIKIM 076 BES2 et e~ = 4(3770)
5.5+1.340.9 COFFMAN 91 MRK3 ete™ 3.77 GeV
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I(K*(892)~ anything) /Total e/l

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

5.74+5.240.7 72465 ABLIKIM 06U BES2 et e~ at 3773 MeV

I (K*(892)° anything) /Ttotal r7/T

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

23.24+4.5+3.0 189 + 36 ABLIKIM 05p BES et e~ &~ 3773 MeV

I (K*(892)°anything) /Tsotal g/l

VALUE (%) CL% DOCUMENT ID TECN COMMENT

<6.6 90 ABLIKIM 05p BES ete™ & 3773 MeV

[ (n anything) /Tiotal Fo/T

This ratio includes 7 particles from 7/ decays.
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
6.3+0.5+0.5 1972 + 142 HUANG 068 CLEO et e at 4(3770)
’ .

I(7' anything) /Motal Mo/T

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

1.04+0.16+0.09 82 + 13 HUANG 068 CLEO et e at (3770)

I (¢ anything) /Teotal Ma/T

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

1.12 +£0.04 OUR AVERAGE

1.135:0.034£0.031 2.7k ABLIKIM 19aY BES3 et e~ at 3773 MeV

1.03 +0.10 +£0.07 248 +21 HUANG 068 CLEO et e™ at 4(3770)

[ (x* «% 7~ anything) /Tiotal Mo/

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

15.25+0.09+0.18 124k ABLIKIM 23A1 BES3 293 fb~ 1, eTe™ at
¥(3770)

Leptonic and semileptonic modes

r(e+ Ve)/rtotal M3/

VALUE CL% DOCUMENT ID TECN COMMENT

<8.8 x 106 90 EISENSTEIN 08 CLEO et e™ at 4(3770)

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

<2.4 x 10~> 90 ARTUSO 05A CLEO See EISENSTEIN 08
r(’Y et Ve)/rtotal M14/T
VALUE CL% DOCUMENT ID TECN COMMENT

<3.0 x 10-5 90 1 ABLIKIM 17M BES3 ete™ at 3.773 GeV

1 This ABLIKIM 17M limit is for photons with energies greater than 10 MeV.
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Mt vy) /Miotal s/l
See the note on “Decay Constants of Charged Pseudoscalar Mesons” in the D:—
Listings.

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

3.74+ 0.17 OUR AVERAGE
3.71+ 0.19+0.06 409 + 21 1 ABLIKIM 14F BES3 ete™ at (3770)

3.82+ 0.324+0.09 150 + 12 2EISENSTEIN 08 CLEO ete at ¥(3770)
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

122 7111 +10 3 3ABLIKIM 05D BES ete™ ~ 3.773 GeV
440+ 0667995 47 +7  4ARTUSO 05A CLEO See EISENSTEIN 08
35 £ 1.4 £0.6 7 5BONVICINI  04A CLEO Incl. in ARTUSO 05A
g T +3 1 6BAl 988 BES ete~ — D*tD—

L ABLIKIM 14F obtain ’Vcd’ . fD"‘ = (45.75 £+ 1.20 + 0.39) MeV, and using ’Vcd’ =
0.22520 =+ 0.00065 gets fD+ = (203.2 + 5.3 + 1.8) MeV.

2 EISENSTEIN 08, using the D7 lifetime and assuming ’Vcd| = |Vus], gets fD* =
(205.8 £ 8.5 + 2.5) MeV from this measurement.
3ABLIKIM 05D finds a background-subtracted 2.67 4+ 1.74 DT — ,u"' Yy events, and

from this obtains fDJr = 371tﬁg + 25 MeV.

4 ARTUSO 05A obtains fD* = 2226 £+ 16.71’%'2 MeV from this measurement.

S BONVICINI 04A finds eight events with an estimated background of one, and from the
branching fraction obtains fD* =202 + 41 + 17 MeV.

6 BAI 98B obtains f = 300_|'180+80 MeV from this measurement.
D+ —150—-40
r('T + V»r) /Ttotal M6/T
VALUE (units 10_3) CL% EVTS DOCUMENT ID TECN COMMENT
1.20+0.24+0.12 137 1 ABLIKIM 198G BES3 et e at 3773 MeV
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<1.2 90 EISENSTEIN 08 CLEO etTe™ at ¥(3770)
<2.1 90 RUBIN 06A CLEO See EISENSTEIN 08
1 ABLIKIM 198G observe this mode with a significance of 5.1 o.
F(K%et ve) /Tiotal F7/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
8.72 £0.09 OUR AVERAGE
8.68 +0.14 +0.16 1172 ABLIKIM 21BABES3 et e at 3.773 GeV
8.60 +0.06 +0.15 26k ABLIKIM 17s BES3 Using KO & xtro—
8.59 +0.14 +0.21 5013 ABLIKIM 16v BES3 Using KO — 270
8.962+0.054+0.206 40k 1 ABLIKIM 15AF BES3 from DT — Kj eT v,
8.83 £0.10 +0.20 8.5k 2 BESSON 09 CLEO from DT — Kg et Ve
8.95 +1.59 +0.67 34 3 ABLIKIM 05A BES  from DT — Kg et Ve
e o e We do not use the following data for averages, fits, limits, etc. o o o
8.53 £0.13 +0.23 4 DOBBS 08 CLEO See BESSON 09
8.71 £0.38 +0.37 545 HUANG 058 CLEO See DOBBS 08
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1 ABLIKIM 15AF report I(DT — K| et Ve)/Tiotal = (4.481 £ 0.027 £ 0.103)%. See
also the form-factor parameters near the end of this DT Listing.

2 See the form-factor parameters near the end of this Dt Listing.

3The ABLIKIM 05A result together with the DO — K—et v branching fraction of
ABLIKIM 04C and Particle Data Group lifetimes gives I_(D0 — K el Vo) / r(ot —
KOet I/e) = 1.08 + 0.22 + 0.07; isospin invariance predicts the ratio is 1.0.

Ved . fi(O)

Ves  £K(0)

decaysto Ket Ve and et Ve. Italso finds I'(D0 — K~ et ve)/ r(ot — KOet Ve)

= 1.06 + 0.02 &+ 0.03; isospin invariance predicts the ratio is 1.0.

4DOBBS 08 establishes | | = 0.188 + 0.008 + 0.002 from the D1 and DO

r(K F‘+ Vu)/rtotal Mg/l
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

8.76+0.19 OUR FIT

8.7240.07+0.18 21k ABLIKIM 16G BES3 et e~ at 3773 MeV
e o e We do not use the following data for averages, fits, limits, etc. o o o
10.3 +2.3 40.8 20 + 6 ABLIKIM 07 BES2 et e~ at 3773 MeV
F(KOutuy,)/r (K- 2xt) M18/l's2
VALUE EVTS DOCUMENT ID TECN COMMENT

0.9344+0.025 OUR FIT Error includes scale factor of 1.2.
1.019+0.076 +0.065 555 + 39 LINK 04 FOCS ~ nucleus, E,y ~ 180 GeV

r(K_ ntet Ve)/rtotal Mo/l
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

4.021+0.18 OUR FIT Error includes scale factor of 3.2.

3.77+0.03+0.08 18.3k ABLIKIM 16F BES3 ete™ at (3770)

e o e We do not use the following data for averages, fits, limits, etc. o o o
3.504+0.75+0.27 29 ABLIKIM 060 BES2 et e~ at 3773 MeV
3.5 i’é% +0.4 14 BAI 91 MRK3 et e~ ~ 3.77 GeV
r(K-ntetve)/T(K—2xt) M9/T52
VALUE EVTS DOCUMENT ID TECN COMMENT

0.428 +0.018 OUR FIT Error includes scale factor of 3.7.
0.43801+0.0036+-0.0042 70k+363 DEL-AMO-SA..111 BABR ete™ =~ 10.6 GeV

r(K*(892)%etve, K*(892)° - K—at)/T(K~mtetw,) M20/l19
VALUE (%) DOCUMENT ID TECN COMMENT

93.941+0.27 OUR AVERAGE

93.93+0.224+0.18 ABLIKIM 16F BES3 et e~ at (3770)
94.11+0.744+0.75 DEL-AMO-SA..111 BABR ete™ &~ 10.6 GeV
F((K~7) [0.8-1.0)Gev €T Ve) /Ttotal F21/T
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT
3.391-0.03+0.08 16.2k ABLIKIM 16F BES3 et e at (3770)

https://pdg.Ibl.gov Page 14 Created: 4/29/2024 18:59



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

r((K_ 7r+)$-wave et Ve) /Ttotal M/l
VALUE (units 1073) DOCUMENT ID TECN COMMENT
2.28+0.08+0.08 ABLIKIM 16F BES3 et e at 4(3770)
r((K_ T+)s—wave €' Ve)/r(K_ wtet Ve) F22/T19
VALUE (%) DOCUMENT ID TECN COMMENT

5.89+0.17 OUR AVERAGE

6.05--0.22+0.18 ABLIKIM 16F BES3 et e at 4(3770)
5.79+0.16+0.15 DEL-AMO-SA..111 BABR ete™ ~ 10.6 GeV
r(K*(1410)%e* v, K*(1410)° = K~ 7") /Tiotal M3/l
VALUE CL% DOCUMENT ID TECN COMMENT

<6 x 10—3 90 DEL-AMO-SA..111 BABR ete™ ~ 10.6 GeV
I(K%(1430)% et v, K3(1430)° = K~ 7t) /Tiotal o4/l
VALUE CL% DOCUMENT ID TECN COMMENT

<5x 104 90 DEL-AMO-SA..111 BABR ete™ & 10.6 GeV
(K~ nt et v, nonresonant) /Tioal a5/l
VALUE CL% DOCUMENT ID TECN COMMENT

<0.007 90 ANJOS 898 E691 Photoproduction
I(K*(892)° et ve) /Ttotal /I

Unseen decay modes of 7*(892)0 are included. See the end of the D1 Listings for
measurements of DT — 7*(892)06+ vy form-factor ratios.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
5.404+0.10 OUR FIT Error includes scale factor of 1.1.
5.40+0.10 OUR AVERAGE Error includes scale factor of 1.1.

5.31+0.054+0.12 16.2k ABLIKIM 16F BES3 et e~ at ¥(3770)
5.524+0.07+0.13 ~ 5k BRIERE 10 CLEO ete™ at (3770)
e o o We do not use the following data for averages, fits, limits, etc. o o o
5.06+1.214+0.40 28 4+ 7 ABLIKIM 060 BES2 et e~ at 3773 MeV
5.564+0.27+0.23 422 + 21 L HUANG 058 CLEO ete™ at (3770)

1 HUANG 058 finds [(DO — K*~etu,) /(DT — K*0eTv,) =0.98+0.08 + 0.04;
isospin invariance predicts the ratio is 1.0.
r(K*(892)°e* v) /T (K~ 2xt) l26/Ts2
Unseen decay modes of the 7*(892)0 are included. See the end of the DT Listings
for measurements of DT — 7*(892)0€+ vy form-factor ratios.

VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. @ o o
0.74+0.04+0.05 BRANDENB... 02 CLEO ete™ = T(4S)
0.624+0.15+0.09 35 ADAMOVICH 91 OMEG =~ 340 GeV
0.554+0.08+0.10 880 ALBRECHT 91 ARG ete™ ~ 10.4 GeV
0.494+0.04+0.05 ANJOS 898 E691 Photoproduction
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Fr(K=ntpty,)/T(Kuty,) Ma7/l18
VALUE EVTS DOCUMENT ID TECN COMMENT
0.417+0.030+0.023 555 + 39 LINK 04 FOCS ~ nucleus, E,yz 180 GeV
M(K= =« u*y, nonresonant) /I (K~ nt uty,) M29/M27
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0530+0.0074 +0-9099 14k LINK 051 FOCS 1 nucleus, E., ~ 180
GeV
I'(?* (892)°ut Vp) /Ttotal M30/T

Unseen decay modes of the 7"‘(892)0 are included. See the end of the DT Listings
for measurements of DT — K* (892)0£+ vy form-factor ratios.

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

5.27+0.15 OUR FIT

5.27+0.07+0.14 ~ 5k BRIERE 10 CLEO et e at ¢(3770)
r(K*(892)°p*u,) /T (K°utv,) l30/T18

Unseen decay modes of the 7*(892)0 are included. See the end of the DT Listings
for measurements of DT — K* (892)0£+ vy form-factor ratios.

VALUE EVTS DOCUMENT ID TECN COMMENT

0.602+0.020 OUR FIT

0.5941+0.043+0.033 555 + 39 LINK 04E FOCS ~ nucleus, E,Yz 180 GeV
0 —_

r(K*(892)°utv,) /T (K~ 2rt) M30/Ms2

Unseen decay modes of the 7*(892)0 are included. See the end of the DT Listings
for measurements of DT — 7*(892)0€+ vy form-factor ratios.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.562+0.018 OUR FIT Error includes scale factor of 1.1.
0.57 +£0.06 OUR AVERAGE Error includes scale factor of 1.2.

0.72 £0.10 +0.05 BRANDENB... 02 CLEO ete =~ T(4S)
0.56 +0.04 +0.06 875 FRABETTI 93E E687 ~Be E,y ~ 200 GeV
0.46 +0.07 +0.08 224 KODAMA 92C E653 7 emulsion 600 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.602+0.0104+0.021 12k L LINK 02) FOCS ~ nucleus, ~ 180 GeV

1 This LINK 02J result includes the effects of an interference of a small S-wave K™ T
amplitude with the dominant K*0 amplitude. (The interference effect is reported in
LINK 02E.) This result is redundant with results of LINK 04E elsewhere in these Listings.

- 0 -
FMK=nt7xOuty,)/M(K- 7t pty,) M31/Ma7
VALUE L% DOCUMENT ID TECN  COMMENT

<0.042 90 FRABETTI ~ 03t E687 ~BeE, ~ 200 GeV
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r(K1(1270)° et ve, K = K~ 7t 70) /Tiotal M3/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
1.06:+0.12+0:98 120 1 ABLIKIM 10BH BES3 et e at 3773 MeV

L ABLIKIM 198H quotes B(DH — K (1270)0et 1) = (2.30 + 0.26 7018 + 0.25) x

10~3, where the last uncertainty is due to 8(71(1270)0 - K~ nt 7r0) = 0.467 £0.050.

r(K3(1430)°ut v, ) /T (K~ 7t ptw,) M33/Ma7
Unseen decay modes of the 76(1430)0 are included.

VALUE CL% DOCUMENT ID TECN  COMMENT

<0.0064 90 LINK 051 FOCS ~ A, E,y ~ 180 GeV

r(K*(1680)° u* v, ) /T (K~ 7t ptw,) M34/M27
Unseen decay modes of the 7"‘(1680)0 are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.04 90 LINK 051 FOCS ~ A, E,y ~ 180 GeV

r(7r0 e+ Ve) /rtota| r35/r

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

0.372+0.017 OUR AVERAGE Error includes scale factor of 2.0.

0.363+0.0084+0.005 3.4k ABLIKIM 175 BES3 Using 70 — 2+

0.405+0.016+0.009 838 1 BESSON 09 CLEO ete™ at (3770)

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

0.373+0.0224+0.013 2DOBBS 08 CLEO See BESSON 09

0.44 +0.06 +0.03 63+9 HUANG 058 CLEO See DOBBS 08

1 See the form-factor parameters near the end of this DT Listing.
Veg 10)
Vs fﬁ(O)
decays to Ke™t Ve and et Ve. It finds F(D0 — 7 et Vo) / r(pt — 70et Ve) =
2.03 4+ 0.14 £ 0.08; isospin invariance predicts the ratio is 2.0.

2DOBBS 08 establishes | | = 0.188 + 0.008 % 0.002 from the DT and DO

(7% 4t v,) /Tiotal 36/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.350+0.011+0.010 1.3k ABLIKIM 18AE BES3 et e, 3773 MeV

r("l et Ve)/rtotal M37/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

11.1 £0.7 OUR AVERAGE

10.74+0.81+0.51 373 ABLIKIM 18R BES3 et e, 3773 MeV

11.4 £09 +0.4 YELTON 11 CLEO ete™ at ¥(3770)

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

13.3 £2.0 +£0.6 46 MITCHELL 098 CLEO See YELTON 11
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F(nut vy)/Teotal I3/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
10.41+1.124-0.05 234 1 ABLIKIM 20T BES3 et e, 3773 MeV

L ABLIKIM 20T reports (10.4 + 1.0 £ 0.5) x 10~ from a measurement of [F(D+ —
nutv,) [Teorall X [B(n — 2y)] assuming B(n — 2v) = (39.41+0.20) x 102, which

we rescale to our best value B(n — 27v) = (39.36 £ 0.18) x 10=2. Our first error is
their experiment’s error and our second error is the systematic error from using our best

value.
M(m~ 7t et ve)/Tiotal I39/T
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
2.49 +0.11 OUR FIT Error includes scale factor of 1.2.
2.449+0.074+0.073 1.7k ABLIKIM 19C BES3 et e at 3773 MeV
I (%(500)% et ve, £(500)° = nta~) /T (n~ 7t et ) 40/ 30
VALUE (units 102) EVTS DOCUMENT ID TECN  COMMENT
25.7+1.6+1.1 1.5k ABLIKIM 19c BES3 7~ ntetu, events
r(Po et Ve)/rtotal Fa1/T
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
1.904+0.10 OUR FIT Error includes scale factor of 1.2.
2.17+0.12+ 312 447+25  1DOBBS 13 CLEO ete™ at 4(3770)

e o o We do not use the following data for averages, fits, limits, etc. o o o
2.1 £0.4 4+0.1 27 + 6 2 HUANG 05B CLEO See DOBBS 13

1DOBBS 13 finds [(D0 — p~etwy) /2 T(DFT —» Petr,) =1.03 +0.097508;
isospin invariance predicts the ratio is 1.0.
2HUANG 058 finds T(D0 — p~etu,) /2 T(DF —» Petu,) = 12703 +0.1;

isospin invariance predicts the ratio is 1.0.

M(pPetve)/T(n~nt et v,) 41/ 30
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
76.5+2.3 OUR FIT Error includes scale factor of 1.2.
76.0+1.7+1.1 1.5k ABLIKIM 19c BES3 n~ ntetu, events
M(p%etve)/T(K*(892)°et ve) F41/T26
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0353+0.0020 OUR FIT Error includes scale factor of 1.1.
0.045 +0.014 +0.009 49 L AITALA 97 E791 7 nucleus, 500 GeV

1 AITALA 97 explicitly subtracts Dt — n et v and other backgrounds to get this result.
r(pO ut Vu) / r(7* (892)0 ut Vu) 42/T30
VALUE EVTS DOCUMENT ID TECN COMMENT
0.045+0.007 OUR AVERAGE Error includes scale factor of 1.1.
0.0414+0.006 £0.004 320 + 44 LINK 068 FOCS ~ A, E’y ~ 180 GeV
0.05140.015+0.009 54 L AITALA 97 E791 7 nucleus, 500 GeV
0.07940.019+0.013 39 2 FRABETTI 97 E687 ~ Be, E’y ~ 220 GeV
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LAITALA 97 explicitly subtracts Dt — 77/,u+1/

L and other backgrounds to get this

result.
Because the reconstruction efficiency for photons is low, this FRABETTI 97 result also

includes any Dt — 77/,u+ Vy 'ypo u+ v, events in the numerator.
r(w et Ve) /Ttotal la3/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.69+0.11 OUR AVERAGE
1.63+0.114+0.08 491 + 32 ABLIKIM 15w BES3 292 fb_l, 3773 MeV
1.8240.1840.07 129 + 13 DOBBS 13 CLEO eTe™ at 4(3770)
e o o We do not use the following data for averages, fits, limits, etc. o o o
16 *O-L o1 76733 HUANG 058 CLEO See DOBBS 13
Mwetve) /M(r~ntety,) la3/T39
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
1.28+0.41+0.15 1.5k ABLIKIM 19c BES3 n~ ntetu, events
I'(w pt Vp)/ Mtotal Faa/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
17.7+£2.110.1 194 L ABLIKIM 204 BES3 ete™, 3773 MeV

L ABLIKIM 20H reports (177 £ 1.8 £ 1.1) x 10~# from a measurement of [I'(D"' —
wpt uu)/rtom] x [B(w(782) — 7r+7r_71'0)] assuming B(w(782) — 7r+7r_7r0) =
(89.3 + 0.6) x 10~2, which we rescale to our best value B(w(782) — n 7~ 770) =

(89.2 £ 0.7) 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("? (958) et Ve)/ ltotal Fas/T
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
2.0 £0.4 OUR AVERAGE
1.91+0.514+0.13 32 ABLIKIM 18R BES3 et e, 3773 MeV
2.16+0.53+£0.07 YELTON 11 CLEO et e at 4(3770)
e o o We do not use the following data for averages, fits, limits, etc. o o o
<3.5 90 MITCHELL 09B CLEO See YELTON 11
I (a(980)%et ve, a(980)° = n70) /Tiotal la6/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1667081 +0.11 10t3  LABLIKIM 18F BES3 ete™ at 3773 MeV
1Signal observed at 2.9 ¢ C.L.
I(b1(1235)% et vg, b = wn®) /Tiotal Faz/T
VALUE CL% DOCUMENT ID TECN COMMENT
<1.75 x 10-4 90 ABLIKIM 20AF BES3 eT e, 3773 MeV
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r(¢e+ Ve) /Ttotal lag/T
Unseen decay modes of the ¢ are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<13 x 10~5 90 ABLIKIM 15w BES3 292 fb_l, 3773 MeV

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

<09 x1074 90 YELTON 11 CLEO ete™ at 4(3770)

<1.6 x 10~ 4 90 MITCHELL 09B CLEO See YELTON 11

<0.0201 90 ABLIKIM 06P BES2 et e at 3773 MeV

<0.0209 90 BAI 91 MRK3 ete™ ~ 3.77 GeV

0

r(D et Ve)/rtotal lag/T

VALUE CL% DOCUMENT ID TECN COMMENT

<1.0 x 104 90 ABLIKIM 17AD BES3 et e at 3.773 GeV
Hadronic modes witha K or KKK ———

0

r(Ks 7r+)/rtotal I-50/r

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

1.56240.031 OUR FIT Error includes scale factor of 1.7.

1.591+0.0064-0.030 94k ABLIKIM 18w BES3 et e, 3773 MeV

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

1.52640.022+0.038 1 poBBS 07 CLEO See MENDEZ 10

1.55 +0.05 +0.06 2.2k THE 05 CLEO See DOBBS 07

1.6 +0.3 =+£0.1 161 ADLER 88C MRK3 et e~ 3.77 GeV

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

r(kYat)/r(K—2nt) M'so/l's2
VALUE EVTS DOCUMENT ID TECN COMMENT

0.167 £0.004 OUR FIT Error includes scale factor of 2.4.

0.162 £0.009 OUR AVERAGE Error includes scale factor of 4.5,

0.171 4+£0.002 +0.002 BONVICINI 14 CLEO All CLEO-c runs
0.153040.0023+0.0016 10.6k LINK 028 FOCS ~ nucleus, E,Y% 180 GeV

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

0.1682+0.0012+£0.0037 30k MENDEZ 10 CLEO See BONVICINI 14

0.174 £0.012 £0.011 473 1 BISHAI 97 CLEO ete™ ~ T(45)
0.137 +£0.015 +£0.016 264 ANJOS 90C E691 Photoproduction
1 See BISHAI 97 for an isospin analysis of DT — K amplitudes.
0
I-(K[_'"'-'-)/rtotal I-51/r
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
1.460+0.040+0.035 2023 -+ 54 1 He 08 CLEO et e at 4(3770)

1 The difference of CLEO Dt — KOS 7t and K?ﬂ'+ branching fractions over the sum
(DOBBS 07 and HE 08) is +0.022 £+ 0.016 £ 0.018.
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M(K~27%) /Teotal s2/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

9.38 +£0.16 OUR FIT Error includes scale factor of 1.6.

9.22440.059+0.157 BONVICINI 14 CLEO All CLEO-c runs

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

9.14 £+0.10 +0.17 1 poBBS 07 CLEO See BONVICINI 14
95 +£02 40.3 15.1k THE 05 CLEO See DOBBS 07
93 +06 =+0.8 1502 2 BALEST 94 CLEO etTe =~ T(4S)
6.4 i‘%i 3 BARLAG 92¢ ACCM 7~ Cu 230 GeV
9.1 +£13 =+04 1164 ADLER 88C MRK3 et e~ 3.77 GeV
9.1 +£1.9 239 4SCHINDLER 81 MRK2 eTe™ 3.771 GeV

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

2BALEST 94 measures the ratio of DT — K~ at 7t and DO — K= 7T branching
fractions to be 2.35 4+ 0.16 4 0.16 and uses their absolute measurement of the DO —
K~ 7T fraction (AKERIB 93).

3BARLAG 92 computes the branching fraction by topological normalization.

4SCHINDLER 81 (MARK-2) measures o(et e — ¢(3770)) x branching fraction to be
0.38 £ 0.05 nb. We use the MARK-3 (ADLER 88¢) value of 0 = 4.2 £ 0.6 + 0.3 nb.

See the related review(s):
Review of Multibody Charm Analyses

F((K~7*)s—_wavent) /T (K~ 21t) Ms3/l's2
This is the “fit fraction” from the Dalitz-plot analysis. The K™ 7t Swave includes
a broad scalar (76(700)), the 76(1430)0, and non-resonant background.

VALUE DOCUMENT ID TECN COMMENT

0.801 +0.012 OUR AVERAGE

0.8024+0.01380.0043 LLINK 09 FOCS MIPWA fit, 53k evts
0.838 +0.038 2 BONVICINI 08A CLEO QMIPWA fit, 141k evts
0.786 +0.014 +0.018 AITALA 06 E791 Dalitz fit, 15.1k events
e o e We do not use the following data for averages, fits, limits, etc. e o o
0.8323+0.0150+0.0008 3 LINK 078 FOCS See LINK 09

1 This LINK 09 model-independent partial-wave analysis of the K™ 7T Swave slices the
K~ 71 mass range into 39 bins.

2The BONVICINI 08A QMIPWA (quasi-model-independent partial-wave analysis) of the
K—nt Swave amplitude slices the K™ 7t mass range into 26 bins but keeps the
Breit-Wigner 78(1430)0.

3 This LINK 078 fit uses a K matrix. The K~ T S-wave fit fraction given above breaks

down into (207.3 £ 25.5 + 12.4)% isospin-1/2 and (40.5 + 9.6 £+ 3.2)% isospin-3/2 —
with large interference between the two. The isospin-1/2 component includes the x (or

K3 (700)0) and K (1430)0.

r(K3(700)°7+, Ky — K—«t)/T(K~2n7) Msa/Ts2
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN  COMMENT

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

0.4784+0.121+0.053 AITALA 02 E791 See AITALA 06
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I (K3(1430)° 7+, K3(1430)° - K~ = t)/r(K—2nt) M'ss/M's2
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.13304-0.0062 BONVICINI 08A CLEO QMIPWA fit, 141k evts

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

0.125 +0.014 +0.005 AITALA 02 E791 See AITALA 06

0.284 +0.022 +0.059 FRABETTI 94G E687 Dalitz fit, 8800 evts

0.248 +0.019 +0.017 ANJOS 93 E691 ~Be 90-260 GeV

r(K*(892)°x+, K*(892)° - K—at)/I (K~ 2x) Is6/Ts2
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.111 +0.012 OUR AVERAGE Error includes scale factor of 3.7.

0.1236+0.0034+0.0034 LINK 09 FOCS MIPWA fit, 53k evts

0.0988 +0.0046 BONVICINI 08A CLEO QMIPWA fit, 141k evts

0.119 +0.002 +0.020 AITALA 06 E791 Dalitz fit, 15.1k events

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

0.1361+0.0041+0.0030 LLINK 078 FOCS See LINK 09

0.123 +0.010 +0.009 AITALA 02 E791 See AITALA 06

0.137 +0.006 +0.009 FRABETTI 94G E687 Dalitz fit, 8800 evts

0.170 +0.009 +0.034 ANJOS 93 E691 ~Be 90-260 GeV

0.14 +0.04 =+£0.04 ALVAREZ 91B NA14 Photoproduction

0.13 +£0.01 =+£0.07 ADLER 87 MRK3 ete™ 3.77 GeV

1 The statistical error on this LINK 078 value is corrected in LINK 09.

r(K*(1410)°#+,K*0 - K—at+) /I (K~ 2x) 57/l 52

VALUE (units 1073) DOCUMENT ID TECN COMMENT

not seen LINK 09 FOCS MIPWA fit, 53k evts

not seen BONVICINI 08A CLEO QMIPWA fit, 141k evts

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

48+21+1.7 LINK 078 FOCS See LINK 09

I (K3(1430)° 7+, K3(1430)° - K~ =t)/F(K~2xt) Mss/ls2
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

0.24 +0.08 OUR AVERAGE Error includes scale factor of 2.2. See the ideogram below.

0.58 +£0.10 £0.06 LINK 09 FOCS MIPWA fit, 53k evts

0.204+0.040 BONVICINI 08A CLEO QMIPWA fit, 141k evts

0.2 =+£0.1 =+£0.1 AITALA 06 E791 Dalitz fit, 15.1k events

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

0.39 +£0.09 £0.05 LINK 078 FOCS See LINK 09

05 =+£0.1 =£0.2 AITALA 02 E791 See AITALA 06
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WEIGHTED AVERAGE
0.24+0.08 (Error scaled by 2.2)

2

X

—+— - LINK 09 FOCS 85

| [ BONVICINI  08A CLEO 0.8
»»»»»»»»»» AITALA 06 E791 _ 0.1

9.4

(Confidence Level = 0.0091)
| | | | J

-0.2 0 0.2 0.4 0.6 0.8 1 1.2

r(K5(1430)07" , K5(1430)° — K~ =) /T (K™ 27) sg/50
(units 10_2)
r(K*(1680)°x+, K*(1680)° — K—x+)/I(K—2xn*) Iso/Ts2
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
0.23 +0.12 OUR AVERAGE
1.75 +0.62 +0.54 LINK 09 FOCS MIPWA fit, 53k evts
0.1964+0.118 BONVICINI 08A CLEO QMIPWA fit, 141k evts
1.2 +06 +1.2 AITALA 06 E791 Dalitz fit, 15.1k events
e o o We do not use the following data for averages, fits, limits, etc. e o o
1.90 +0.63 +0.43 LINK 078 FOCS See LINK 09
25 +£07 403 AITALA 02 E791 See AITALA 06
47 406 407 FRABETTI 94G E687  Dalitz fit, 8800 evts
30 +04 +13 ANJOS 93 E691 ~Be 90-260 GeV
I‘(K‘ (21r"‘)1=2)/I‘(K‘ 21l'+) I‘50/I'52
VALUE DOCUMENT ID TECN COMMENT
0.155+0.028 BONVICINI 08A CLEO QMIPWA fit, 141k evts
(K~ 2n* nonresonant) /I'(K~2xt) Fe1/Ms2

This is the “fit fraction” from the Dalitz-plot analysis. Later analyses find little need
for this decay mode.

VALUE DOCUMENT ID TECN COMMENT

e o e We do not use the following data for averages, fits, limits, etc. o o o
0.13040.058+0.044 AITALA 02 E791 See AITALA 06
0.998+0.037£0.072 FRABETTI 94G E687 Dalitz fit, 8800 evts
0.838+0.088+0.275 ANJOS 93 E691 ~Be 90-260 GeV
0.79 £+0.07 £0.15 ADLER 87 MRK3 ete™ 3.77 GeV
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M(K$ 7t 7%) /Tiotal le2/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

e o e We do not use the following data for averages, fits, limits, etc. e o o
6.99+0.09+0.25 1 poBBS 07 CLEO See BONVICINI 14

7.2 +0.2 +0.4 5.1k LHE 05 CLEO See DOBBS 07

5.1 +1.3 +0.8 159 ADLER 88C MRK3 ete™ 3.77 GeV

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

r(KYxta0)/r(K=2xt) F62/Ts2
VALUE DOCUMENT ID TECN COMMENT
0.785+0.007+0.016 BONVICINI 14 CLEO All CLEO-c runs
0 0
F(K$pt)/T(KSmtO) le3/T62
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
83.4+22171 1 ABLIKIM 14 BES3 et e~ at 4(3770)

L Fit fraction from Dalitz plot analysis of 142k D1t — K% 7T 70 events.

0 0 0 0

I'(Ksp(_li450)+._p+—>_ atx )/F(Kgr"":r ) _ lea/T62

This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN COMMENT
21+03%]:§ ABLIKIM 14 BES3 ete at 4(3770)

0 1% 0 0.0 0 0

r(k*(892)°n+, K*(892)° - KgnY) /T (Kgm+x°) les/M62

This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
3.58+0.17+0-33 1 ABLIKIM 146 BES3 et e at 4(3770)

LFit fraction from Dalitz plot analysis of 142k Dt — K% 7T 70 events.

0 *0 0.0 0 0
r(73(1430) 1r+_. K; .—) Ksﬂ' )/F(KSW"'W ) ' Fe6/T62
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN  COMMENT
3.7+0.6+1.1 ABLIKIM 14E BES3 et e at 4(3770)
0 *0 0 0 0
r(Kp(1680)°7+, Kg? — K3x0) /I (K¢nta0) l67/T62
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN  COMMENT
13+02193 ABLIKIM 14 BES3 et e~ at 4(3770)
r(#)‘lr"'.. Ii:4 — ngo_)/r(ngr"‘wo). . Mes/T62
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN COMMENT
7712182 ABLIKIM 14 BES3 ete at 4(3770)
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r(k$ 1r"" 1_r° nonfesona_nt) G 1r'°) ' Fe0/62
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT

4607124 1 ABLIKIM 14 BES3 ete at 4(3770)

L Fit fraction from Dalitz plot analysis of 142k D1t — K% 7T 70 events.

I (K% x+ n%nonresonant and R0 7 +) /I (K% 7+ n0) M70/62
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (%) DOCUMENT ID TECN  COMMENT

18.6+1.7%23 ABLIKIM 14 BES3 et e at (3770)

r((Kg Wo)S—wave"r-'-)/r(Kg‘ at 7"0) F71/Te2

The numerator here is the coherent sum of the 78(1430)0 7r+, 70 7r+, and nonreso-
nant contributions.

VALUE (%) DOCUMENT ID TECN COMMENT

17.3+141 33 ABLIKIM 14 BES3 et e at 4(3770)
I'(K 2 at W) /Ttotal F72/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
0.707+0.041+0.029 523 L ABLIKIM 22U BES3 ete™ at 3.773 GeV

L ABLIKIM 22U determines the ratio B(DT — K 7T w)/B(DY » K~ nTw) =021+
0.01 £ 0.01, in significant tension with statistical isospin model expectation of 0.9.

I'(K% nt ﬂ)/rtotal F73/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
13.09+0.37+0.31 1.3k ABLIKIM 20v BES3 et e, 3773 MeV
r(K g' 1r+17’(958))/ Mtotal I-74/ r
VALUE (units 10’3) EVTS DOCUMENT ID TECN COMMENT
1.90+0.17+0.13 267 ABLIKIM 18AC BES3 et e™, 3773 MeV
(K~ 2r+ 70) /Tiotal M7s/T

See the listings under "D — Kxwm partial wave analyses” and our 2008 Review
(Physics Letters B667 1 (2008)) for measurements of submodes of this mode.

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
5.98+0.08+0.16 1 poBBS 07 CLEO See BONVICINI 14
6.0 £0.2 +0.2 4.8k 1 HE 05 CLEO See DOBBS 07

5.8 £1.2 +1.2 142 COFFMAN 928 MRK3 ete™ 3.77 GeV
6.3 T13 +1.2 175 BALTRUSAIT..86E MRK3 See COFFMAN 928

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

r(K—2n*a0)/r(K—2xt) M75/T's2
VALUE DOCUMENT ID TECN  COMMENT
0.666:0.006::0.014 BONVICINI 14 CLEO All CLEO-c runs
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0 —_
I'(Ks 21I'+7l' )/l'tota| r75/r
See the listings under "D — Kaam partial wave analyses” and our 2008 Review
(Physics Letters B667 1 (2008)) for measurements of submodes of this mode.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o o
3.12240.046 +0.096 1 poBBS 07 CLEO See BONVICINI 14
3.2 +0.1 =+0.2 3.2k 1HE 05 CLEO See DOBBS 07
21 119 2 BARLAG 92c ACCM 7~ Cu 230 GeV
33 +0.8 =+0.2 168 ADLER 88C MRK3 ete™ 3.77 GeV

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

2BARLAG 92 computes the branching fraction by topological normalization.

0 — —

M(K$2rt#x=)/r(K-2nt) 76/s2

VALUE DOCUMENT ID TECN COMMENT

0.3311+0.004+0.006 BONVICINI 14 CLEO All CLEO-c runs

I (KYn+2n0) /Migtal Frz/T

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

28.88+0.58+0.69 3.7k ABLIKIM 23BWBES3 et e™ at 3.773 GeV I

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

29.04+0.6240.87 3.4k L ABLIKIM 22y BES3 ete™ at 3.773 GeV I
1 See ABLIKIM 23Bw. I

0 —+ 0 0 0

(K% a1(1260)*, af — p(770)* #%)/F (KS =t 270) 78/ 77

VALUE (units 10_2) DOCUMENT ID TECN COMMENT

30.0+3.6+4.2 L ABLIKIM 23BWBES3 DT — K%nt 270 |
1Amplitude analysis of 1.4k Dt — K%?T+ 270 events. I

(k% a1(1260)*, af — f(500) 7+, fy = 7070 /I (KSnt2a0)  T70/T77

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
3.5+1.1+1.9 L ABLIKIM 23BWBES3 DT — K%nt 270 |
1Amplitude analysis of 1.4k Dt — K%?T+ 270 events. I
0 KO 174, 0.0 70 0.0 0 0
(K1(1400)° 7+, KY —» K*(892)°x%, K*0 - Ken0)/r(KS=t2x0)
Fgo/I'77
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
8.0+1.240.4 L ABLIKIM 23BWBES3 DT — K%at 270 |
1Amplitude analysis of 1.4k Dt — K%?T+ 270 events. I
r(K*(892)°p*, K*® — K %) /r(K%nt2n0) lg1/T77
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
33.6+2.7+1.4 L ABLIKIM 23BWBES3 DT — K%nt 270 |
1Amplitude analysis of 1.4k Dt — K%?T+ 270 events. I
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I (K*(892)° 7+ n%non-resonant, K*® — K%x%)/r(k%x+279%)  Tg/T7
VALUE (units 1072) DOCUMENT ID TECN COMMENT
9.1+2.0+1.0 1 ABLIKIM 23BWBES3 DT — K% at 270

1Amp|itude analysis of 1.4k Dt — K%ﬂ'+ 270 events.

I (K% p* 7% non-resonant) /T (K% n+ 20) Fes/l77
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
16.5+1.6+0.3 1 ABLIKIM 23BWBES3 DT — K%ﬁ 270

1Amplitude analysis of 1.4k Dt — K%?T+ 270 events.

VALUE (units 10*3) EVTS DOCUMENT ID TECN COMMENT
1.354+0.11+0.04 190 ABLIKIM 20v BES3 ete, 3773 MeV
0 0

F(K$at7%n) /Teotal lgs/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.2240.24+0.06 50 ABLIKIM 20v BES3 et e, 3773 MeV
F(K=3x%7~) /M (K- 2xt) lge/ls2
VALUE EVTS DOCUMENT ID TECN COMMENT

0.061+0.005 OUR FIT Error includes scale factor of 1.1.
0.062+0.008 OUR AVERAGE Error includes scale factor of 1.3.

0.058+0.002+0.006 2923 LINK 03D FOCS ~« A, E’Y ~ 180 GeV
0.077+0.008£0.010 239 FRABETTI 97C E687 ~+Be, E,y ~ 200 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o o

0.09 £0.01 +0.01 113 ANJOS 90D E691 Photoproduction
r(K*(892)°2r+n—,K*(892)° -+ K—nt)/I(K~3ntn~) ls7/Tg6
VALUE DOCUMENT ID TECN  COMMENT
0.21+0.04+0.06 LINK 03D FOCS ~+ A, E’Y ~ 180 GeV
r(K*(892)°p%nt+, K*(892)° - K—«t+)/I (K~ 2x) les/Is2
VALUE DOCUMENT ID TECN  COMMENT

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

0.01640.007 4-0.004 FRABETTI  97C E687 ~Be, E, ~ 200 GeV
r(K*(892)°p%n+, K*(892)° - K—«t+)/I(K~3xtn™) lsg/ls6
VALUE DOCUMENT ID TECN COMMENT
0.40+0.03+0.06 LINK 03D FOCS ~ A, E7 ~ 180 GeV
I (K*(892)°a;(1260)*) /T (K~ 2xt) lgo/ls2
Unseen decay modes of the 7"‘(892)O and 51)1(1260)+ are included.

VALUE DOCUMENT ID TECN  COMMENT
0.099+0.008+0.018 LINK 03D FOCS ~ A, E7 ~ 180 GeV
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I (K*(892)°2x+ 7~ no-p, K*(892)° - K~ «+) /I (K~ 2x) loo/Ts2
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.0324+0.010+£0.008 FRABETTI 97C E687 ~Be, E’Y ~ 200 GeV
r(K=p%2xt) /T (K~ 2n7) lo1/Ts2
VALUE DOCUMENT ID TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
0.034+0.009+0.005 FRABETTI 97C E687 ~Be, E,y ~ 200 GeV
r(K=p%2nt) /T (K= 3nt77) lo1/Tg6
VALUE DOCUMENT ID TECN COMMENT
0.3040.0440.01 LINK 03D FOCS ~ A, EW ~ 180 GeV
(K~ 3x* 7~ nonresonant) /I (K~ 3xt n™) Fo2/lg6
VALUE CL% DOCUMENT ID TECN COMMENT

0.07 +0.05+0.01 LINK 03D FOCS ~ A, E7 ~ 180 GeV

e o ¢ We do not use the following data for averages, fits,

limits, etc. @ @ ®

<0.026 90 FRABETTI ~ 97C E687 vBe, E, ~ 200 GeV
r(k%2rt 7= 70) /Miotal o3/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
15.28+0.57+0.60 1k ABLIKIM 22y BES3 et e™ at 3.773 GeV
M(K% 7+ 379) /Tigtal s /T
VALUE (units 10’3) EVTS DOCUMENT ID TECN COMMENT
5.54+0.44+0.32 285 ABLIKIM 22y BES3 ete™ at 3.773 GeV
(K~ 2r+2n9%) /Tigral Fos/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
4.95+0.26+0.19 756 ABLIKIM 22y BES3 et e™ at 3.773 GeV
I(K*2K2) /Tiotal Fo6/T
VALUE (units 10’4) EVTS DOCUMENT ID TECN COMMENT
25.44+0.5+1.2 3551 ABLIKIM 17A BES3 etTe™ — 4(3770)

0 —_
I‘(K"‘ 2Ks)/l'(K 21r+) F96/52
VALUE EVTS DOCUMENT ID TECN COMMENT

e o ¢ We do not use the following data for averages, fits,

limits, etc. @ @ ®

0.03540.010£0.005 39+£9 ALBRECHT 941 ARG ete =10 GeV
0.0854+0.018 70 + 12 AMMAR 91 CLEO ete™ ~ 105 GeV
M(¢(1020)° K+) /T yoral F172/T
VALUE L% DOCUMENT ID TECN _ COMMENT

<21 x1075 90 ABLIKIM 1981 BES3 et e~ at 3773 MeV
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MKt K= K%xt)/r(kQ2nt77)

Fo7/T'76

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

7.7+1.5+0.9 35+7 LINK 01c FOCS ~ nucleus, E'y ~ 180 GeV
Pionic modes

I'(1r+ 7"0) /Ttotal Fog/I

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

1.24740.033 OUR FIT

1.259+0.03340.023 10k ABLIKIM 18w BES3 et e, 3773 MeV

r(z+x9)/r(K—2nt) log/ls2

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.334+0.04 OUR FIT Error includes scale factor of 1.1.

1.31+0.06 OUR AVERAGE

1.29+0.04+0.05 2649 + 76 MENDEZ 10 CLEO ete at 3774 MeV

1.33+0.11+0.09 1229 + 99 AUBERT,B 06F BABR et e ~ T(4S)

1.44+0.194+0.10 171 £+ 22 ARMS 04 CLEO ete™ =~ 10 GeV

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

1.3340.074-0.06 914 + 46 RUBIN 06 CLEO See MENDEZ 10
I‘(27r+ W_)/rtota| Fgo/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
32.74+0.7+0.5 2.6k ABLIKIM 22BG BES3 el e at 3.773 GeV
rrt==)/r(K=2x%) log/T52
VALUE (units 10’2) EVTS DOCUMENT ID TECN COMMENT

3.481+0.19 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

3.562+£0.11+0.12 3303 £ 95
41 +£1.1 £0.3 85 + 22
+0.16
3'11i0'18—0.26 1172
43 £03 £0.3 236
3.5 £0.7 +£0.3 83

https://pdg.Ibl.gov

RUBIN 06 CLEO ete™ aty(3770)
ABLIKIM 05F BES ete™ & ¢(3770)
AITALA 01B E791 #~ nucleus, 500 GeV
FRABETTI 97D E687 v Be = 200 GeV
ANJOS 89 E691 Photoproduction
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WEIGHTED AVERAGE
3.48+0.19 (Error scaled by 1.4)

2
X
= RUBIN 06 CLEO 0.1
. -+ ABLIKIM 05F BES
"""""" AITALA 01B E791 2.4
—t FRABETTI 97D E687 3.7
"""""" ANJOS 89  E691 0.0
6.2
(Confidence Level = 0.104)
| | | J
2 3 4 5 6 7
M(2nF 77 )/r(K™27T) (units 1072)
M%) /r(2ata™) l00/lo9
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
25.8 +2.4 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below.
26 403 +£1.6 +0.3 572k L aall 23H LHCB Dalitz plot fit
20.0 £2.3 +0.9 BONVICINI 07 CLEO Dalitz fit, = 2240 evts
30.824+3.144+2.30 LINK 04 FOCS Dalitz fit, 1527 + 51
evts
33.6 £3.2 £2.2 AITALA 01B E791 Dalitz fit, 1172 evts

1 The last error reflects the uncertainty on the amplitude model.
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WEIGHTED AVERAGE
25.8+2.4 (Error scaled by 1.9)

2
X
AAlJ 23H LHCB 0.0
BONVICINI 07 CLEO 54
LINK 04 FOCS 1.7
AITALA 01B E791 4.1
11.2
(Confidence Level = 0.011)
| J
10 20 30 40 50 60
I'(p07r+)/l'(27r+7r_) (units 10_2)

F(rt (7% 77)s_wave) /T (27t 77) l101/T99
This is the “fit fraction” from the Dalitz-plot analysis. See also the next three data
blocks.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

61.5 +0.9 OUR AVERAGE

61.8 £0.5 £0.6 £0.5 572k 1,2 AAIJ 23H LHCB Dalitz plot fit

56.00+3.24+2.14 3 LINK 04 FOCS Dalitz fit, 1527 + 51

evts
1 AALJ 23H parameterise the ntx~ Swave using one complex number per bin in 50 bins

of 7t 7~ invariant mass.
2The last error reflects the uncertainty on the amplitude model.

3LINK 04 borrows a K-matrix parametrization from ANISOVICH 03 of the full 7-7 S-
wave isoscalar scattering amplitude to describe the ntx~ Swave component of the

a7t 7T 7~ state. The fit fraction given above is a sum over five fO mesons, the f0(980),
f5(1300), f5(1200-1600), f;(1500), and f;(1750). See LINK 04 for details and discus-

sion.
Mont, o= ata~)/T(2nt7™) M02/T99
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN  COMMENT
0.422+0.027 OUR AVERAGE
0.418+0.014£0.025 BONVICINI 07 CLEO Dalitz fit, ~ 2240 evts
0.463+0.090+0.021 AITALA 01B E791 Dalitz fit, 1172 evts
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r(f(980)nt, fp — nta~)/F(2xt7™) M03/loo
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN _ COMMENT

0.048+0.010 OUR AVERAGE Error includes scale factor of 1.3.

0.041+0.009+0.003 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts

0.062+0.013+0.004 AITALA 01B E791 Dalitz fit, 1172 evts

r(f(1370)nt, 5 — «t=~)/F(2xt77) l104/Tg9
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN _ COMMENT

0.024+0.013 OUR AVERAGE

0.026+0.018+£0.006 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts

0.023+0.015+0.008 AITALA 01B E791 Dalitz fit, 1172 evts

MNwrt, w— at77)/M(2nt77) M05/T99

VALUE (units 10_3) EVTS DOCUMENT ID TECN  COMMENT

1.031+0.08+0.14+0.02 572k 1 AAL 23H LHCB Dalitz plot fit

1 The last error reflects the uncertainty on the amplitude model.

r(A(1270)nt, h— ot =x~) /M (2t 77) M106/T99
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

14.0 +£0.8 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.

13.8 +£0.2 £0.4 +£0.2 572k 1 aAl 23H LHCB Dalitz plot fit

18.2 +£2.6 £+0.7 BONVICINI 07 CLEO Dalitz fit, =~ 2240 evts

11.744-1.904+0.29 LINK 04 FOCS Dalitz fit, 1527 + 51

194 +25 4+0.4 AITALA 018 E791 Daﬁl\:/ztsﬁt, 1172 evts

1 The last error reflects the uncertainty on the amplitude model.
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WEIGHTED AVERAGE
14.0+0.8 (Error scaled by 1.7)

2

X
»»»»»»»»»»» AALJ 23H LHCB 0.2
——+—— - -BONVICINI 07 CLEO 2.4
----------- LINK 04 FOCS 1.4
- AITALA 01B E791 _ 4.6
8.5

(Confidence Level = 0.036)
J

5 10 15 20 25 30
r(K(1270)7", £ —» «ta~)/r(2n"77) (units 1072)

r(p(1450)°1l'+, po -t W—)/r(27r+ 11'_) Mo7/T99
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (units 10_2) CL% EVTS DOCUMENT ID TECN COMMENT
5.41+0.4+1.31+0.8 572k 1 AAL 23H LHCB Dalitz plot fit
o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<2.4 95 BONVICINI 07 CLEO Dalitz fit, = 2240
evts
0.7£0.74+0.3 AITALA 01B E791 Dalitz fit, 1172 evts
1 The last error reflects the uncertainty on the amplitude model.
(p(1700)%7+, p® = 7t o)/ (2ntn) M08/T99
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
5.7+0.5+1.0+1.0 572k L AAlL 23H LHCB Dalitz plot fit
1 The last error reflects the uncertainty on the amplitude model.
I'(fb(1500)1r+. fo— nt W—)/r(21r+1r-) M09/M99
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN  COMMENT
0.034+0.0104-0.008 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts
l‘(f°(1710)1r+. fo— 1r+1r‘)/l‘(21r+1r‘) M10/To9
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.016 95 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts
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I'(fb(1790)1r+. fo— nt 1r—)/|'(21r+1r‘) M11/To9
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE CL% DOCUMENT ID TECN _ COMMENT

<0.02 95 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts

F((7*t7t)s_waven™) /I (27t 77) M12/Te9
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE CL% DOCUMENT ID TECN _ COMMENT

<0.037 95 BONVICINI 07 CLEO Dalitz fit, &~ 2240 evts

(2n* 7~ nonresonant) /I (2nt 7~)

M113/log

This is the “fit fraction” from the Dalitz-plot analysis.

VALUE CL%

DOCUMENT ID TECN  COMMENT

<0.035 95

BONVICINI 07 CLEO Dalitz fit, ~ 2240 evts

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

0.078+0.060+0.027 AITALA 018 E791 Dalitz fit, 1172 evts
I (n*27°) /Teotal M1a/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
46.1+1.2+0.9 2k ABLIKIM 22BG BES3 et e™ at 3.773 GeV
r(z+2x0) /T (K~ 2x) l114/Ts2
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
5.04+0.3+0.3 1535 =+ 89 RUBIN 06 CLEO et e™ at(3770)
I'(1r+ 3‘"'0) /Ttotal Mie6/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
41.7+2.2+1.3 570 ABLIKIM 228G BES3 et e~ at 3.773 GeV
r(2rt 7~ 7% /Tiotal M1s/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
116.5+2.1+2.1 4.6k ABLIKIM 22BG BES3 et e™ at 3.773 GeV
r(2r* a0 /r (K~ 2n%) l15/Ms2
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT
12.440.5+0.6 5701 =+ 205 RUBIN 06 CLEO ete™ at (3770)
I (mt 4n0) /Total Ma7/T
VALUE (units 10*4) EVTS DOCUMENT ID TECN COMMENT
19.54+3.6+2.3 57 ABLIKIM 22BG BES3 et e at 3.773 GeV
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
107.4+4.0+3.0 1.2k ABLIKIM 228G BES3 et e™ at 3.773 GeV
F(3%277) /Tiotal M9/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
18.24+1.1+1.0 460 ABLIKIM 228G BES3 et e™ at 3.773 GeV
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r(3a+2r~)/F(K~2nt) M19/ls2

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.77+0.17 OUR FIT

1.73£0.20+£0.17 732 + 77 RUBIN 06 CLEO eTe™ at(3770)

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

2.3 +0.4 +0.2 58 FRABETTI 97C E687 ~Be, E,y ~ 200 GeV

F(3rt2n~)/M(K~ 3zt x™) lM19/T86

VALUE EVTS DOCUMENT ID TECN COMMENT

0.289+0.019 OUR FIT

0.290+0.017+0.011 835 LINK 03D FOCS ~ A, E,y ~ 180 GeV

27+ 7~ 37%) /Total M20/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

34.24+3.1+1.6 186 ABLIKIM 22BG BES3 et e at 3.773 GeV

|'(31r+ 2~ 7|'0)/rt°ta| r121/r

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

23.442.2+15 183 ABLIKIM 22BG BES3 et e at 3.773 GeV

F(n7t)/Teotal M122/T
Unseen decay modes of the 7 are included.

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

37.7 £0.9 OURFIT

37.90+0.70+0.68 12k ABLIKIM 18w BES3 et e, 3773 MeV

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

30.7 £2.2 +1.3 258 ABLIKIM 16D BES3 et e~ at 3773 MeV

343 +1.4 +1.7 1033 £ 42 ARTUSO 08 CLEO See MENDEZ 10

F(pat)/r(K~2a%) M122/ls2
Unseen decay modes of the 7 are included.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

4.021+0.11 OUR FIT Error includes scale factor of 1.1.

3.87+0.09+0.19 2940 =+ 68 MENDEZ 10 CLEO etTe at 3774 MeV

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

3.814+0.26£0.21 377 + 26 RUBIN 06 CLEO See ARTUSO 08

M (n7* 7°) /Teotal M123/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

20.5+3.5 OUR AVERAGE Error includes scale factor of 2.2.

22.34+1.54+1.0 381 ABLIKIM 206 BES3 ete, 3773 MeV

13.8+3.1+1.6 149 4 34 ARTUSO 08 CLEO ete at (3770)

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

24.74+9.34+1.6 42 ABLIKIM 20AA BES3 et e, 3773 MeV

F(n2rt 77) /Teotal 124/T

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

3.41+0.17+0.10 515 ABLIKIM 20v BES3 et e, 3773 MeV
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I (7t 209) /Tetal M2s/T

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

3.20+0.28+0.17 190 ABLIKIM 20v BES3 ete™, 3773 MeV

I (nmt37°) /Teotal M26/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

28.91+4.0+2.2 80 ABLIKIM 228G BES3 et e™ at 3.773 GeV

M(n2rt 7~ 70) /Teotal M27/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

38.8+3.2+1.2 190 ABLIKIM 22BG BES3 et e at 3.773 GeV

I-("777"|'-|-)/rtotal M128/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

29.6+2.4+1.0 179 ABLIKIM 206 BES3 ete™, 3773 MeV

I'(w 7"+) /Ttotal M129/T
Unseen decay modes of the w are included.

VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT

2.79+0.57+0.16 79 ABLIKIM 16D BES3 el e~ at 3773 MeV

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

<3.4 90 RUBIN 06 CLEO eTe™ at(3770)

M (wnta0) /Meotal l130/T

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

3.87+0.83+0.25 233 1 ABLIKIM 20AA BES3 et e, 3773 MeV

1 ABLIKIM 20AA reports a statistical significance of 7.7 o for this measurement.

I'(n’(958) 7"+)/ Mtotal M31/T
Unseen decay modes of the 7/(958) are included.

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

49.7+1.9 OUR FIT

51.2+1.4+2.1 3.1k ABLIKIM 18w BES3 et e™, 3773 MeV

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

442425429 352 + 20 ARTUSO 08 CLEO See MENDEZ 10

I‘(n’(958) 7r+) / I‘(K - 21r+) M31/s2
Unseen decay modes of the 7/(958) are included.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

5.30+0.21 OUR FIT

5.1240.17+0.25 1037 + 35 MENDEZ 10 CLEO ete™ at 3774 MeV

I'(n'(958) wt WO) /Ttotal M32/T
Unseen decay modes of the 7/ (958) are included.

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

15.7+4.3+25 334+ 9 ARTUSO 08 CLEO et e~ at (3770)

https://pdg.Ibl.gov Page 36 Created: 4/29/2024 18:59



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

Hadronic modes with a KK pair

M(KYK)/Tiotal 133/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.04 +£0.09 OURFIT Error includes scale factor of 2.2.
3.183+0.029+0.060 18k ABLIKIM 18w BES3 et e, 3773 MeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
3.02 £0.09 +0.08 780 ABLIKIM 19M BES3 See ABLIKIM 18w.
3.14 £0.09 +0.08 1971 +51 BONVICINI 08 CLEO See MENDEZ 10

0 0
M(K3K*)/T(Kgmt) l133/ls0
VALUE EVTS DOCUMENT ID TECN COMMENT

0.194 +0.006 OUR FIT Error includes scale factor of 2.8.
0.1901+0.0024 OUR AVERAGE

0.1899+0.0011+0.0022 101k+561 WON 09 BELL ete  at T(4S)
0.1892+0.0155+0.0073 278 + 21 ARMS 04 CLEO ete™ ~ 10 GeV
0.19964+0.0119-£0.0096 949 LINK 02B FOCS ~ A, E,y ~ 180 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.222 +0.037 £0.013 63 £ 10 ABLIKIM 05F BES ete  ~ ¥(3770)
0.222 +0.041 £0.019 70 BISHAI 97 CLEO See ARMS 04
0.25 +£0.04 +£0.02 129 FRABETTI 95 E687 ~+Be E’Y ~ 200 GeV
0.271 +0.065 +0.039 69 ANJOS 90C E691 ~+Be
0.317 +0.086 +0.048 31 BALTRUSAIT..85e MRK3 et e~ 3.77 GeV
0.25 =+0.15 6 SCHINDLER 81 MRK2 ete™ 3.771 GeV
0 -

r(KYK*)/r(K~2n%) M133/l's2
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
3.2440.09 OUR FIT Error includes scale factor of 2.3.
3.35+0.06+0.07 5161 486 MENDEZ 10 CLEO ete™ at 3774 MeV
o o o We do not use the following data for averages, fits, limits, etc. o o o
3.024+0.18+0.15 949 L LINK 028 FOCS ~ nucleus, E’Y ~ 180 GeV

1 This LINK 028 result is redundant with a result in the previous datablock.
M (K9 K*) /Teotal M134/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.21+0.11+0.11 650 ABLIKIM 19M BES3 ete™ at 3773 MeV
M(KYK+70) /Teoral M135/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
5.07+0.19+0.23 470 ABLIKIM 19M BES3 et e~ at 3773 MeV
r(K*(892)* K%, K*+ —» K*x0)/r (K% K+n0) l136/T135
VALUE EVTS DOCUMENT ID TECN COMMENT
0.571+0.026+0.042 692 L ABLIKIM 21AD BES3 et e~ at 3.773 GeV

L ABLIKIM 21AD value is a fit fraction from an amplitude analysis of DT — Kt K% 70
with four components. Reconstructs the K*(892)+ from its KT 70 final state.
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r(K*(892)°k*, K*® - K%x0)/r(K%K*n0) M137/T135
VALUE EVTS DOCUMENT ID TECN COMMENT
0.10240.015+0.022 692 1 ABLIKIM 21AD BES3 et e at 3.773 GeV

L ABLIKIM 21AD value is a fit fraction from an amplitude analysis of Dt —» KT K% 70
with four components. Reconstructs the 7*(892)O from its K% 70 final state.

r(Kk*(892)* k3)/r (K%xt) l138/Ms0
Unseen decay modes of the K*(892)71 are included.
VALUE EVTS DOCUMENT ID TECN  COMMENT

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

1.1+£0.3+0.4 67 FRABETTI 95 E687 ~+Be E’y ~ 200 GeV
(K K+ 70) /Teotal l139/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
5.2440.2240.22 410 ABLIKIM 19M BES3 ete™ at 3773 MeV
rKtK- 7"+)/rtotal M140/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o e We do not use the following data for averages, fits, limits, etc. o o o
0.935+0.0174+0.024 1 poBBS 07 CLEO See BONVICINI 14
0.97 £0.04 +0.04 1250 + 40 L1HE 05 CLEO See DOBBS 07

1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

I‘(K"‘ K-1r+)/r(K- 21r+) M40/Ts2
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

10.32 +0.09 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram
below.

10.282+0.002+0.068 23M AALJ 196 LHCB pp at 8 TeV

10.6 +0.2 +0.3 BONVICINI 14 CLEO All CLEO-c runs

117 +1.3 +0.7 181 £20  ABLIKIM  05F BES eTe™ ~ 1(3770)
10.7 +0.1 =+0.2 43k AUBERT 055 BABR ete ~ T(45)

93 +10 *Q8 JUN 00 SELX X~ nucleus, 600 GeV
9.76 £0.42 +0.46 FRABETTI 95B E687 -~ Be, E’y ~ 200 GeV
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WEIGHTED AVERAGE
10.32+0.09 (Error scaled by 1.4)

|

2

X

-------- AAlJ 19G LHCB 0.3

- - BONVICINI 14 CLEO 0.6
ABLIKIM 05F BES

—+— - - AUBERT 05S BABR 29
' 0 JUN 00 SELX
T FRABETTI 95B E687

3.8

(Confidence Level = 0.149)
J

9 9.5 10 10.5 11 115 12
r(kTKk=at)/r(k=2xt) (units 1072)

r(K*+K*(892)°, K*(892)° - K—«t)/I(K* K~ =) l141/T140
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

25.7:|:0.5i'g:g RUBIN 08 CLEO Dalitz fit, 19,458+163 evts

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

30.1+£2.0+£2.5 FRABETTI 958 E687  Dalitz fit, 915 evts
+ Jc* 0 o 0 - —x+

F(K*K3(1430)°, K3(1430)° » K~ nt) /M (K K~ 7t) M42/T140
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

188+1.2%33 RUBIN 08 CLEO Dalitz fit, 19,458+ 163 evts

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

37.0£3.5+1.8 FRABETTI 958 E687 Dalitz fit, 915 evts

174 0 Jo* - -

M(K*K%(1430)%, K5 - K—nt)/I(KT K~ =™) M143/T140
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

1.7:|:0.4i'(])':3 RUBIN 08 CLEO Dalitz fit, 19,458 £163 evts

F(K+K%(700), K —» K—nt+)/T(K+ K—x+) M144/T 140
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE (%) DOCUMENT ID TECN  COMMENT

7.010.81'3:3 RUBIN 08 CLEO Dalitz fit, 19,458 £163 evts

https://pdg.Ibl.gov Page 39 Created: 4/29/2024 18:59



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

I (ap(1450)°7+, ad = K+ K~) /T (Kt K~ =) l145/T140
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN  COMMENT
4.6;&0.6'1'-1’% RUBIN 08 CLEO Dalitz fit, 19,458 4+163 evts
r(¢(1680)7+, ¢ — Kt K~) /I (Kt K~ =) l146/T140
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN  COMMENT
0.51+0.11+0-37 RUBIN 08 CLEO Dalitz fit, 19,458-£163 evts
I'(¢1r+ o= Kt K‘)/I'(K"‘ K‘1r+) M47/T140
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE (%) DOCUMENT ID TECN  COMMENT
27.8+0.410-2 RUBIN 08 CLEO Dalitz fit, 19,458-£163 evts
e o o We do not use the following data for averages, fits, limits, etc. e o o
29.243.143.0 FRABETTI 958 E687 Dalitz fit, 915 evts
M(¢7)/Miotal 148/
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
5.70+0.05+0.13 18k ABLIKIM 1981 BES3 et e~ at 3773 MeV
MK+ K= 7t 79) /Feoral M40/l
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
6.62+0.20+0.25 1.3k ABLIKIM 20AC BES3 et e at 3.773 GeV
MK+ K~ ot 7% /r(K—2ntx9) l149/T75
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT
11.324+0.131+0.26 50k LI 236 BELL et e™ at/near T'(nS),
n=1,...,5
0 40
I-(Ks Ks 7r+)/rtotal M1s0/T
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
27.0+£0.5+1.2 4897 ABLIKIM 17A BES3 eTe™ — (3770)
I'(Kg K% at ‘"'0) /Ttotal M151/T
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
1.3440.20+0.06 80 ABLIKIM 20AC BES3 et e at 3.773 GeV
I'(Kg K+ "7) /Ttotal M52/l
VALUE (units 10~4) EVTS DOCUMENT ID TECN  COMMENT
1.8510.52+0.08 14 ABLIKIM 20v BES3 et e, 3773 MeV
MK+ KS7t77) Teotal M1s3/T
VALUE (units 10~3) EVTS DOCUMENT ID TECN  COMMENT
1.89+0.1240.05 277 ABLIKIM 20AC BES3 et e at 3.773 GeV
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0 - —
r(K*KkExta~)/r(K%2ntn™) l153/T'76
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
5.62+0.39+0.40 469 + 32 LINK 01c FOCS ~ nucleus, E'y ~ 180 GeV
M (KL K+ 7070) /Meotal M154/T
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
5.8+1.21+0.4 34 ABLIKIM 20AC BES3 et e at 3.773 GeV
MK K= 2nF) [Tiotal l1ss/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN  COMMENT
2.27+0.1240.06 467 ABLIKIM 20AC BES3 et e~ at 3.773 GeV
0 yo— 0 -
I'(KSK 21r"‘)/l'(Ks21r"‘1r ) Ms5/T76
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
7.68+0.41+0.32 670 + 35 LINK 01Cc FOCS + nucleus, E,y ~ 180 GeV
r(K*K=2xtx™)/T(K~3nt7™) l156/T'86
VALUE EVTS DOCUMENT ID TECN COMMENT
0.040+0.009+0.019 38 LINK 03D FOCS ~ A, EW ~ 180 GeV
M (¢7* 70) /Teotal F1s7/T
Unseen decay modes of the ¢ are included.

VALUE DOCUMENT ID TECN  COMMENT
0.023+0.010 1 BARLAG 92¢ ACCM 7~ Cu 230 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.
M(¢p*)/T (K~ 2n7) l1s8/Ms2

Unseen decay modes of the ¢ are included.

VALUE CL% DOCUMENT ID TECN COMMENT
<0.16 90 DAOUDI 92 CLEO ete™ ~ 10.5 GeV
I (K+ K~ 7t 1%non-¢) /Tiotal M1s9/T
VALUE DOCUMENT ID TECN  COMMENT
0.015+9-097 1 BARLAG 92c ACCM 7~ Cu 230 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.
r(K* K~ n*7%non-¢) /T (K~ 2 ) l1s9/T's2
VALUE CL% DOCUMENT ID TECN COMMENT
e o e We do not use the following data for averages, fits, limits, etc. o o o
<0.25 90 ANJOS 89E E691 Photoproduction
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— Doubly Cabibbo-suppressed modes —
F(K*7°) /Teotal M60/T

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.08+0.21 OUR FIT Error includes scale factor of 1.4.
2.35+0.20 OUR AVERAGE

2.324+0.21+0.06 1.8k ABLIKIM 18w BES3 et e, 3773 MeV
2.5240.47+£0.26 189 + 37 AUBERT,B  06F BABR eTe™ ~ 7T(4S)

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
2.284+0.36+0.17 148 + 23 DYTMAN 06 CLEO See MENDEZ 10
r(K+ta9)/r(k—2at) l60/Ms2
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
2.214+0.23 OUR FIT Error includes scale factor of 1.5.

19 +0.2 +0.1 343 + 37 MENDEZ 10 CLEO ete™ at 3774 MeV
F(K 1)/ eotal 61/l
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

0.1254+0.016 OUR FIT Error includes scale factor of 1.1.

0.15140.025+0.014 439 ABLIKIM 18w BES3 et e, 3773 MeV
F(Ktn)/r(nat) l161/T122
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

3.3 +£0.4 OURFIT Error includes scale factor of 1.1.

3.06:0.43+0.14 166 =+ 23 WON 11 BELL eTe™ ~ T(45)

I (K*7'(958)) /Ttotal 62/l
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

0.185+0.020 OUR FIT

0.164+0.051+0.024 87 ABLIKIM 18w BES3 eT e, 3773 MeV
(K*7'(958)) /T (n'(958)nt) l162/T131
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

3.7 £0.4 OURFIT

3.77+0.39+0.10 180 + 19 WON 11 BELL eTe™ &~ T(45)

M (K*2x0) /Tyotal 163/l
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
2.1+0.4+0.1 43 ABLIKIM 228K BES3 ete at 3.773 Gev |
I(K*(892)* 7°) /T total 64/
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
3atld+oa 17 L ABLIKIM 28K BES3 ete— at3773Gev |

1 ABLIKIM 228K report a 2.7 o significance for the observation of this decay and assign
an upper limit for this branching fraction of 5.4 x 10~% at 90% CL. In their analysis,

ABLIKIM 22BK assume negligible interference between Dt — K*t 70 o Kk+70,0
and the non-resonant decay to the same final state.

https://pdg.Ibl.gov Page 42 Created: 4/29/2024 18:59



Citation: R.L. Workman et al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022) and 2023 update

r(K+1r+1r—)/r(K— 21I'+) M65/M52

VALUE (units 10*3) EVTS DOCUMENT ID TECN COMMENT

5.2381+0.025 OUR AVERAGE

5.231+0.009+0.023 795k AALJ 196 LHCB pp at 8 TeV

5.60 +0.18 +0.14 2638 +£84 KO 09 BELL eTe™ at 7'(4S)

6.5 +0.8 +0.4 189 + 24 LINK 04F FOCS v A, E. ~ 180 GeV

77 +17 +0.38 59 + 13 AITALA 97C E791 7 A, 500 GeV

72 +£23 +1.7 21 FRABETTI  95€ E687 7Be, E, = 220 GeV

F(K+p)/r(K+axtx™) M166/T165
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.39 +0.09 OUR AVERAGE

0.3943+0.0787+0.0815  LINK 04F FOCS Dalitz fit, 189 evts

0.37 +0.14 =+0.07 AITALA 97Cc E791 Dalitz fit, 59 evts

M(K*n7) /Tiotal Me7/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

2.1+0.540.1 19 ABLIKIM 22BK BES3 et e at 3.773 GeV

r(K * (892)+ "7)/ Mtotal Mes8/T

VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT

44%18+02 11 LABLIKIM 20BK BES3 et e~ at 3.773 GeV

1 ABLIKIM 22BK report a 3.2 o significance for the observation of this decay mode. In
their analysis, ABLIKIM 22BK assume negligible interference between Dt — K*+n —
K+7]7TO and the non-resonant decay to the same final state.

r(K*(892)°x+, K*(892)° - K*tx~)/Ir(K*txtn™) 60/ 165
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN _ COMMENT

0.47 +0.08 OUR AVERAGE

0.5220£0.0684 +0.0638 LINK 04F FOCS Dalitz fit, 189 evts
0.35 =£0.14 =£0.01 AITALA 97C E791 Dalitz fit, 59 evts

r(K* #(980), ;(980) = nt =) /M(K*tatn™) l170/T 165
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT

0.0892+4-0.0333+0.0412 LINK 04F FOCS Dalitz fit, 189 evts
(K%(1430)°7+, K3(1430)° = K*#n~) /I (KT xta™) 171/ 165

This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT

0.0803+0.037240.0391 LINK 04F FOCS Dalitz fit, 189 evts

M(K*n* 7~ nonresonant) /I (K*n+n™) M172/T 165
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT

e o e We do not use the following data for averages, fits, limits, etc. o o o
0.36+0.14+0.07 L AITALA 97Cc E791 Dalitz fit, 59 evts

LLINK 04F, with three times as many events, finds no need for a nonresonant amplitude.
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I'(K"' 7I'+ T 1r°)/rt°1;a| r173/r
VALUE (units 1073) EVTS DOCUMENT ID TECN  COMMENT
1.214+0.08+0.03 350 L ABLIKIM 20z BES3 et e~ at 3773 MeV

L ABLIKIM 20Z subtracted the known branching fractions of Dt — K+77, Dt —
Kt ¢, and Dt — KT w to obtain an estimate of the non-resonant component (ig-
noring interference effects and possible additional resonant contributions) B(D"’ —
K+ 7t 7~ n0non-resonant) = (1.13 + 0.08 + 0.03) x 1073,

MK+ nta—a9)/r(K=2ntx0) l173/T75

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

1.68+0.11+0.03 3.6k LI 236 BELL e™ e_lat/gear T(nS),
n=14,...,

I(K*ntx~ n%nonresonant) /T otal M174/T

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

1.10-£0.07 OUR AVERAGE

1.03£0.12+0.06 112 L ABLIKIM 21BB BES3 et e~ at 3.773 GeV

1.13£0.08+0.03 350 2 ABLIKIM 20z BES3 et e~ at3.773 GeV

L ABLIKIM 21BB result has subtracted the known branching fractions of Dt - KT n,
Dt —» Kt ¢, and Dt — Kt w resonances (ignoring interference effects). The result
including these components is measured to be B(DT — K+ xt7x— 770) = (1.11 £
0.12) x 10_3, where the uncertainty is statistical only.

2 ABLIKIM 207 result has subtracted the known branching fractions of Dt —» Kt n,
Dt - KT ¢, and Dt —» Ktw, ignoring interference effects. The result including
these components is measured to be (1.21 4+ 0.08 &+ 0.03) x 103,

M(K*w)/Teotal F175/T

VALUE (units 10_5) EVTS DOCUMENT ID TECN COMMENT

57723102 9 ABLIKIM 20z BES3 eTe™, 3773 MeV

r(2K*K~)/r (K~ 2n%) M176/Ts2

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

6.54 +0.05 OUR AVERAGE

6.5414+-0.0254+-0.042 134k AALJ 196 LHCB pp at 8 TeV

9.49 £+2.17 £0.22 65 L ik 021 FOCS ~ nucleus, = 180 GeV
L1INK 021 finds little evidence for ¢ K or f5(980) K™ submodes.

r(K+¢(1020), ¢— Kt K')/F(2K+K_) M7s8/T176

VALUE (%) DOCUMENT ID TECN COMMENT

7.14£0.9 L AAL 19H LHCB pp at 8TeV

LFit fraction from a Dalitz plot analysis of DT — KtKtKk— decays. The last uncer-
tainty is due to the amplitude model.

r(K+ (K+ K—) S-wave)/r(2K+ K—) r179/r176
VALUE DOCUMENT ID TECN COMMENT
0.94+0.01 L Al 19H LHCB pp at 8TeV

L1 Fit fraction from a Dalitz plot analysis of Dt —» KT K+K— decays. The last uncer-
tainty is due to the amplitude model.
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Rare or forbidden modes
r(rtet e") /Ttotal l180/T

A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.
VALUE CL% DOCUMENT ID TECN COMMENT
<1.1x 106 90 LEES 116 BABR eTe™ ~ T(4S)
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<1.6 x 1076 90 AAIJ 21T LHCB 16 fb L pp
<5.9 x 106 90 1 RUBIN 10 CLEO eTe™ at1(3770)
<7.4 x 1076 90 HE 05A CLEO See RUBIN 10
<5.2 x 1072 90 AITALA 996G E791 7~ N 500 GeV
<1.1x 104 90 FRABETTI 978 E687 v Be, E. ~ 220 GeV
<6.6 x 1072 90 AITALA 96 E791 7~ N 500 GeV
<2.5x 1073 90 WEIR 90B MRK2 et e~ 29 GeV
<26 x1073 90 HAAS 88 CLEO eTe™ 10 GeV

1 This RUBIN 10 limit is for the eT e~ mass in the continuum away from the ¢(1020).
See the next data block.

M(rt a9t e™) /Motal Mg1/T

VALUE CL% DOCUMENT ID TECN COMMENT

<1.4x10~5 90 ABLIKIM 18P BES3 eTe™, 3773 MeV

F(z*t¢,0— ete™)/Miotal M2/
This is not a test for the AC = 1 weak neutral current, but leads to the atete™
final state.

VALUE EVTS DOCUMENT ID TECN COMMENT

(L7+}3+0.1) x 106 4 LRUBIN 10 CLEO ete at(3770)

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

(27+38+0.2)x 1076 2 HE 05A CLEO See RUBIN 10

1 This RUBIN 10 result is consistent with the known Dt — ¢7r+ and ¢ — eTe™
fractions.
M7t ut u™) /Miotal I3/l

A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT
<6.7x10~8 90 AAL 21T LHCB 161 pp

e o o We do not use the following data for averages, fits, limits, etc. o o o
<73x1078 90 AALJ 13AF LHCB pp at 7 TeV
<6.5x1070% 90 LEES 11 BABR ete™ ~ 7(45)
<3.9x107% 90 1 aBAZOV 08D DO pp, Egpy, = 1.96 TeV
<88x107% 90 LINK 03F FOCS « A, E,~ 180 GeV
<1.5x102 90 AITALA 099G E791 7~ N 500 GeV
<89x102 90 FRABETTI 078 E687 ~ Be, E, ~ 220 GeV
<1.8x107% 90 AITALA 96 E791 7~ N 500 GeV
<22x10~% 90 KODAMA 95 E653 7 emulsion 600 GeV
<59x10-3 90 WEIR 90B MRK2 et e~ 29 GeV
<29x1073 90 HAAS 88 CLEO eTe™ 10 GeV
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1 This ABAZOV 08D limit is for the u+ p~ mass in the continuum away from the ¢(1020).
See the next data block.

F(n* ¢, o= utu™)/Tiotal M1ga/l
This is not a test for the AC = 1 weak neutral current, but leads to the 71 ,u"' no
final state.

VALUE DOCUMENT ID TECN COMMENT

(1.8+0.5+0.6) x 10~6 1 ABAZOV 08D DO pp, Egpy = 1.96 TeV

1 This ABAZOV 08D value is consistent with the known Dt — ¢nt and ¢ — ptpu~
fractions.

(ot ut ™) /Teotal lgs/T

A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN  COMMENT
<5.6 x 10—4 90 KODAMA 95 E653 w emulsion 600 GeV
F(K*ete™)/Ttotal T186/T
Both quarks would have to change flavor for this decay to occur.
VALUE CL% DOCUMENT ID TECN _ COMMENT
<8.5 x 10~7 90 AALJ 21T LHCB 16 fb~ 1 pp
e o o We do not use the following data for averages, fits, limits, etc. e o o
<1.0 x 106 90 LEES 116 BABR eTe™ &~ T(45)
<3.0 x 1076 90 RUBIN 10 CLEO eTe™ at1(3770)
<6.2x 1070 90 HE 05A CLEO See RUBIN 10
<2.0x10™4 90 AITALA 996G E791 7w~ N 500 GeV
<20x10"% 90 FRABETTI 978 E687 -~ Be, E,y ~ 220 GeV
<48x103 90 WEIR 908 MRK2 ete™ 29 GeV
0 -

VALUE CL% DOCUMENT ID TECN COMMENT
<1.5x 1073 90 ABLIKIM 18> BES3 ete™, 3773 MeV

0 -
I'(Ks 1I'+ e+ e )/l'tota| r188/r
VALUE CL% DOCUMENT ID TECN _ COMMENT
<2.6 x 105 90 ABLIKIM 18P BES3 et e, 3773 MeV

0 -
I'(Ks K+ e+e )/rtota| r189/r
VALUE CL% DOCUMENT ID TECN _ COMMENT
<1.1x10~5 90 ABLIKIM 18P BES3 et e, 3773 MeV
F(KTpt ™) /Teotal l10/T

Both quarks would have to change flavor for this decay to occur.

VALUE CL% DOCUMENT ID TECN  COMMENT
<5.4 x 10~8 90 AAIJ 21T LHCB 1.6 pp
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e o o We do not use the following data for averages, fits, limits, etc. o o o

<4.3x 1076 90 LEES 11 BABR ete™ ~ 7T(45)

<9.2x 1076 90 LINK 03F FOCS ~ A, E,Yz 180 GeV

<4.4 x 1075 90 AITALA 99G E791 7~ N 500 GeV

<9.7 x 107> 90 FRABETTI 97B E687 -~ Be, E,y ~ 220 GeV

<32x 1074 90 KODAMA 95 E653 7 emulsion 600 GeV

<9.2x1073 90 WEIR 90B MRK2 et e~ 29 GeV

F(nt et u™)/Teotal Mo1/T
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.1x10~7 90 AAIJ 21T LHCB 16 fb~ 1 pp

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

<2.9x 1070 90 LEES 116 BABR eTe™ ~ T(4S)

<1.1x10"4 90 FRABETTI 078 E687 ~ Be E,~ 220 GeV

<3.3x 1073 90 WEIR 908 MRK2 et e™ 29 GeV

(7% e ut) /Teotal o2/
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.2x10~7 90 AALJ 21T LHCB 16 b1 pp

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

<3.6 x 106 90 LEES 116 BABR eTe™ & T(45)

<13x 104 90 FRABETTI 978 E687 ~ Be, E’Y ~ 220 GeV

<3.3x 1073 90 WEIR 908 MRK2 et e™ 29 GeV

F(Ktetu™)/Teotal l103/T
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<7.5x 108 90 AAIJ 21T LHCB 1.6 b1 pp

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

<1.2 x 1076 90 LEES 116 BABR eTe™ & T(45)

<13x 1074 90 FRABETTI 978 E687 ~ Be, E’Y ~ 220 GeV

<3.4x 1073 90 WEIR 908 MRK2 et e™ 29 GeV

F(K* e~ put)/Miotal 194/T
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.0x10~7 90 AALJ 21T LHCB 16! pp

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

<2.8 x 1076 90 LEES 116 BABR eTe™ & T(45)

<12 x 1074 90 FRABETTI 97B E687 -~ Be, E’Y ~ 220 GeV

<3.4x 1073 90 WEIR 908 MRK2 et e™ 29 GeV
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I(7~2et) /Teotal 9s/T
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<5.3x10~7 90 AALJ 21T LHCB 16 fb~ 1 pp

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

<1.9x 1070 90 LEES 116 BABR eTe™ ~ T(4S)

<1.1x 1076 90 RUBIN 10 CLEO eTe™ at1(3770)

<3.6 x1070 90 HE 054 CLEO See RUBIN 10

<9.6 x 107> 90 AITALA 996 E791 7w~ N 500 GeV

<1.1x 104 90 FRABETTI 978 E687 -~ Be, E,y ~ 220 GeV

<48x103 90 WEIR 908 MRK2 ete™ 29 GeV

F(m~2ut) [Tiotal l96/T
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.4x 108 90 AALJ 21T LHCB 1.6 b1 pp

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

<22x 1078 90 AALJ 13AF LHCB pp at 7 TeV

<2.0x 1070 90 LEES 116 BABR eTe™ ~ T(4S)

<4.8x106 90 LINK 03F FOCS v A, E,~ 180 GeV

<1.7x 107> 90 AITALA 996 E791 7w~ N 500 GeV

<8.7x 1072 90 FRABETTI 978 E687 ~ Be, E’Y ~ 220 GeV

<22 x 1074 90 KODAMA 95 E653 7 emulsion 600 GeV

<6.8x 1073 90 WEIR 908 MRK2 ete™ 29 GeV

M(m~ et ut) /Miotal 97/l
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.3x10~7 90 AALJ 21T LHCB 16 b1 pp

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

<2.0 x 1076 90 LEES 116 BABR eTe™ & T(45)

<5.0 x 10—° 90 AITALA 99G E791 =« N 500 GeV

<1.1x10™4 90 FRABETTI 978 E687 -~ Be, E,y ~ 220 GeV

<3.7x103 90 WEIR 908 MRK2 ete™ 29 GeV

M(p~2p™) /Tiotal s/l
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<5.6 x 10—4 90 KODAMA 95 E653 7 emulsion 600 GeV

I‘(K‘ 2e+)/l't°ta| M199/T
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.9 x 106 90 LEES 116 BABR eTe™ ~ T(45)

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

<35x106 90 RUBIN 10 CLEO etTe™ at ¥(3770)

<45 x106 90 HE 05A CLEO See RUBIN 10

<1.2x 1074 90 FRABETTI 97B E687 v Be, E,y ~ 220 GeV

<9.1x1073 90 WEIR 90B MRK2 et e™ 29 GeV
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0 —
VALUE CL% DOCUMENT ID TECN COMMENT
<33x10°0 90 ABLIKIM 19AL BES3 et e™ at 3773 MeV
VALUE CL% DOCUMENT ID TECN  COMMENT
<8.5 x 10~6 90 ABLIKIM 19AL BES3 e e™ at 3773 MeV
M(K~2u%) /Tiotal 202/1
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN  COMMENT
<10 x 106 90 LEES 116 BABR eTe™ ~ T(4S)

e o o We do not use the following data for averages, fits,

limits, etc. o @ ®

< 1.3x107° 90 LINK 03F FOCS ~ A, E,~ 180 GeV
< 12x1074 90 FRABETTI 978 E687 - Be, E., ~ 220 GeV
< 32x1074 90 KODAMA 95 [E653 m emulsion 600 GeV
< 43x1073 90 WEIR 908 MRK2 et e™ 29 GeV
F(K~ et ut)/Meotal 203/
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
<1.9 x 106 90 LEES 116 BABR eTe™ ~ T(4S)
e o e We do not use the following data for averages, fits, limits, etc. o o o
<1.3 x 1074 90 FRABETTI 978 E687 1 Be, E., ~ 220 GeV
<4.0 x 10™3 90 WEIR 90B MRK2 ete™ 29 GeV
r(K*(892)~ 2u™) /Tiotal 204/T
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
<8.5 x 10—4 90 KODAMA 95 E653 7 emulsion 600 GeV
F(Aet)/Tiotal 205/
VALUE CL% DOCUMENT ID TECN COMMENT
<1l.1 x 10-6 90 ABLIKIM 200 BES3 ete, 3773 MeV
I'(ﬁe"‘)/ ltotal 206/
VALUE CL% DOCUMENT ID TECN COMMENT
<6.5 x 10—7 90 ABLIKIM 200 BES3 ete, 3773 MeV
0
M(Z%et)/Meotal 207/T
VALUE CL% DOCUMENT ID TECN COMMENT
<1.7 x 10-6 90 ABLIKIM 200 BES3 ete, 3773 MeV
I'(}_' e+)/rtotal 208/
VALUE CL% DOCUMENT ID TECN COMMENT
<1.3 x 10-6 90 ABLIKIM 200 BES3 ete, 3773 MeV
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M200/T

TECN  COMMENT

20B) BES3 2.93fb~ ! eTe™ at 3.773 GeV

M210/T

TECN  COMMENT

I'(ﬁe"‘)/ lMtotal

VALUE CL% DOCUMENT ID
<1.43x10~% 90 ABLIKIM
I'(n e"‘)/ lMtotal

VALUE CL% DOCUMENT ID
<291x10~% 90 ABLIKIM

22B) BES3 2.93fb~ ! eTe™ at 3.773 GeV

D* CP-VIOLATING DECAY-RATE ASYMMETRIES

This is the difference between D1 and D™ partial widths for the decay
to state f, divided by the sum of the widths:
Acp(f)= [I'(D+ - f)—T (D~ — ?)]/[I’(D"‘ — )+ T(D™ = f).

Acp(pEv)in Dt - pty,, D™ = p 7,
DOCUMENT ID

VALUE (%)

TECN  COMMENT

+8+8

EISENSTEIN 08 CLEO ete™ at 4(3770)

Acp(KQefv)in Dt —» KOetv,, D~ - Ke 7,

VALUE (%)

DOCUMENT ID

TECN  COMMENT

—0.591+0.60+1.48

Acp(K%nt) in D 5 K%xt

VALUE (%) EVTS DOCUMENT ID

15AF BES3 et e~ 3773 MeV

TECN  COMMENT

—0.41 1+0.09 OUR AVERAGE

—1.1 +£06 0.2 BONVICINI
—0.363+0.094£0.067 1738k 1 ko

14 CLEO All CLEO-c runs
12A BELL ete™ &~ 7T(nS)

—0.44 +£0.13 +£0.10 807k DEL-AMO-SA..11H BABR ete™ ~ T(45)

~16 415 409 106k 2LINK

02B FOCS ~ nucleus, E,y ~~ 180 GeV

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

—0.71 £0.19 +0.20 KO
—-13 0.7 =£03 30k MENDEZ
—06 +£1.0 =03 DOBBS

10 BELL See KO 12A
10 CLEO See BONVICINI 14
07 CLEO See MENDEZ 10

1 KO 124 finds that after subtracting the contribution due to K0 — KO mixing, the CP
asymmetry due to the change of charm is (—0.024 + 0.094 + 0.067)%, consistent with

ZEero.

2LINK 028 measures N(DT — K%w+)/N(D+ — K~ atxat), the ratio of numbers

of events observed, and similarly for the D™ .

Acp(K) K*) in D & K K*

VALUE (units 102) EVTS

DOCUMENT ID

TECN  COMMENT

—4.243.24+1.2 650
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Acp(K¥2rnt)in Dt - K—2nt, D~ - Kt2r~

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

—0.184+0.16 OUR AVERAGE

—0.16+0.154+0.09 2.3M ABAZOV 14L DO pP, Vs =1.96 TeV

—0.3 +0.2 +£0.4 BONVICINI 14 CLEO All CLEO-c runs

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

—0.1 £04 +0.9 231k MENDEZ 10 CLEO See BONVICINI 14

—0.5 +0.4 £0.9 DOBBS 07 CLEO See MENDEZ 10

Acp(KFrEtaEn0) in Dt » K- ntatx0, D— -5 Kta— 720

VALUE (%) DOCUMENT ID TECN COMMENT

—0.3+0.6+0.4 BONVICINI 14 CLEO All CLEO-c runs

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
1.0+0.9+0.9 DOBBS 07 CLEO See BONVICINI 14

0 .+.0): 0 0 - 0.—.0

Acp(Ken=n0) in Dt - K%nta% D~ — Km— =

VALUE (%) DOCUMENT ID TECN COMMENT

—0.1+0.7+0.2 BONVICINI 14 CLEO All CLEO-c runs

o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
0.3+0.9+0.3 DOBBS 07 CLEO See BONVICINI 14

0 =+ H + 0. =+

Acp(Kgm*n) in D* = Kgm™n

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

—0.94+2.9+1.0 1.3k ABLIKIM 20v BES3 ete™, 3773 MeV

Acp(Kirtrtn~)in DY - Kintata=, D~ - Kin—n—at

VALUE (%) DOCUMENT ID TECN COMMENT
0.0+1.240.3 BONVICINI 14 CLEO All CLEO-c runs
e o o We do not use the following data for averages, fits, limits, etc. @ o o
0.1£1.14+0.6 DOBBS 07 CLEO See BONVICINI 14
Acp(KEntn— 7% in DX - KEntn—x0
VALUE EVTS DOCUMENT ID TECN COMMENT
—0.04+0.06+0.01 350 ABLIKIM 20z BES3 ete™, 3773 MeV
Acp(rEn0) in DX - 7E40
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.4 +£1.3 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.
—1.3 +0.9 +0.6 28.7k AALJ 21u LHCB ppat7, 8,13 TeV
2.314+1.24+0.23 108k BABU 18 BELL At/near T(4S), T(5S)
2.9 +£29 £0.3 2.6k MENDEZ 10 CLEO ete™ at 3774 MeV
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WEIGHTED AVERAGE
0.4+1.3 (Error scaled by 1.7)

2

X
21U LHCB 25
18 BELL 2.2
10 CLEO 07
5.5

(Confidence Level = 0.064)

| | J

-5 0 5 10 15
ACP(ﬂ'iﬂ'O) in DT — 7% 70 (%)

Acp(rEn)in DT o 7y

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.3 +£0.5 OUR AVERAGE
0.3440.6640.1640.05 111k L aAll 238 LHCB 6fb L, ppat 13 Tev, |
n— yYTTmw
—~0.2 +£0.8 £0.4 32.7k AAIJ 21U LHCB pp at 13 TeV
+1.74+1.1340.19 WON 11 BELL ete™ =~ T(45)
—2.0 +£2.3 £0.3 2.9k MENDEZ 10 CLEO ete™ at 3774 MeV

1 The last uncertainty is due to the uncertainty on the CP asymmetry of the control
channel, Dt — ¢7T+.

Acp(ntn0n) in DX 5 7tx0y
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
—5.81+6.6+1.8 381 ABLIKIM 206 BES3 ete™ at 3.773 GeV

Acp(mtnn) in DT —» ntgq

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
8.0+8.3+1.9 179 ABLIKIM 206 BES3 et e~ at3.773 GeV
Acp(nt1/(958)) in DT = 7t1/(958)
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0.41140.23 OUR AVERAGE Error includes scale factor of 1.2.

0.4940.1840.0640.05 555k L aAll 238 LHCB 6fb L, ppat 13 Tev, |

n— yrw

—0.6140.72+£0.54 63k AAIJ 17AF LHCB pp at 7, 8 TeV
—0.12+1.12+0.17 WON 11 BELL ete™ & 7(4S)
—4.0 +£3.4 £0.3 1.0k MENDEZ 10 CLEO ete™ at 3774 MeV
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1 The last uncertainty is due to the uncertainty on the CP asymmetry of the control
channel, Dt — ¢7T+.

Acp(K°/KOK*)in Dt - KOK+, D~ - KOK-

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.11+0.17 OUR AVERAGE

0.03+0.1740.14 1.0M 1 AAll 148D LHCB pp at 7, 8 TeV
0.08-£0.284+0.14 277k KO 13 BELL ete™ at T(45)
0.46-0.364+0.25 159k LEES 138 BABR eTe™ at T(4S)

L AAIJ 14BD reports its result as ACP(Di — K%Wi) with CP-violation effects in
the KO — KO system subtracted. It also measures ACP(Di — VO/KO Ki) +
Acp(DE — KO/KO7%) = (0.41 + 0.49 + 0.26)%.

Acp(K2K%) in D¥ —» KQK*

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
—0.01 £0.07 OUR AVERAGE
—0.004+0.0614+0.045 6M AALJ 19T LHCB ppat7, 8, 13 TeV
—-1.8 2.7 =£1.6 780 ABLIKIM 19M BES3 el e at 3773 MeV
—0.25 +0.28 +0.14 277k KO 13 BELL ete™ at 7(nS)
0.13 +0.36 £0.25 159k LEES 13 BABR eTe™ at T(4S)
—02 +15 =+0.9 5.2k MENDEZ 10 CLEO et e™ at 3774 MeV
71 £+£6.1 £1.2 949 1 LINK 028 FOCS ~ nucleus, E’Y ~ 180 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
—0.16 +0.58 +0.25 KO 10 BELL efTe =~ T(4S)
6.9 +6.0 +£1.5 949 2 LINK 02B FOCS + nucleus, E,y ~ 180 GeV

LLINK 028 measures N(DT — K% KT)/N(DT — K%w+), the ratio of numbers of

events observed, and similarly for the D™ .
2LINK 02B measures N(DT — K% KT)/N(DT — K~z xT), the ratio of numbers

of events observed, and similarly for the D™ .

Acp(KYK*n%) in D - KL K*ExO

VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT

1.4+3.7+2.4 470 ABLIKIM 19M BES3 ete™ at 3773 MeV
0 g+, 0\:n Pt 0 y+.0

Acp(KiK=7")in D - K| K*=

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

—0.6+4.1+1.7 410 ABLIKIM 19M BES3 ete™ at 3773 MeV

Acp(Kt* K~ %) in D* - K+tK—n*
See also AAIJ 11G for a search for CP asymmetry in the Dt - Kkt k= nT Dalitz

plots using 370k decays and four different binning schemes. No evidence for CP
asymmetry was found.

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.37+0.29 OUR AVERAGE
0.37+0.30+0.15 224k LLEES 13F BABR eTe™ at 7(4S)
—0.03+0.8440.29 RUBIN 08 CLEO ete™ at 3774 MeV
1.4 +1.0 +0.8 43k 2 AUBERT 055 BABR et e~ at T(45)
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0.6 +1.1 +05 14k SLINK 00B FOCS
—1.4 429 3 AITALA 978 E791 —0.062 <Acp <
+0.034 (90% CL)
~3.1 +6.8 3FRABETTI 941 E687 —0.14 <Acp <

+0.081 (90% CL)
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

—0.1 £09 +0.4 4 BONVICINI 14 CLEO See RUBIN 08
—0.1 £1.5 +0.8 DOBBS 07 CLEO See BONVICINI 14 and
RUBIN 08

1 This is the integrated CP asymmetry. LEES 13F also searches for CP asymmetries in four
regions of the Dalitz plots (two of which are listed below); in comparisons of binned D1
and D™ Dalitz plots; in parametrized fits to those plots, including 2-body submodes;

and in comparisons of Legendre-polynomial distributions for the KtK— and K~ 7T
systems.

2 AUBERT 055 measures (D — KT K= aT)/MD}F — K+ K= x+), the ratio of

the numbers of events observed, and similarly for the D™ .
3 FRABETTI 941, AITALA 98¢, and LINK 008 measure N(Dt — K~ K+ z+)/N(DT —
K= nT 7T+), the ratio of numbers of events observed, and similarly for the D™ .

4RUBIN 08 performs a dedicated analysis of this decay mode on the same dataset, with
slightly better precision. We therefore take it that BONVICINI 14 does not supersede
RUBIN 08's A p result.

Acp(KEK*®) in Dt - K+K*0, D~ - K- K*0

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

— 0.3+ 0.4 OUR AVERAGE

— 0.3+ 0.440.2 73k LLEES 13F BABR ete™ at 7(45)

— 0.4+ 2.0£0.6 RUBIN 08 CLEO Fit-fraction asymmetry

+ 0.9+ 1.7£0.7 11k 2 AUBERT 055 BABR ete™ at 7(4S)

— 1.0+ 5.0 3 AITALA 978 E791 —0.092 <Acp <
+0.072 (90% CL)

12 +13 3FRABETTI 941 E687 —0.33 <Acp <

+0.094 (90% CL)

L This LEES 13F result is for the KT nt mass-squared between 0.4 and 1.0 GeV2, and
does not actually separate out the K*.
2 AUBERT 055 measures (D — KT K*0)/N(DF — K+ K= nF), the ratio of the

numbers of events observed, and similarly for the D™ .
3FRABETTI 941 and AITALA 978 measure N(DT — KTK*(892)9)/NMDT —
K—nT 71"*'), the ratio of numbers of events observed, and similarly for the D™ .

Acp(¢7E) in DX - ¢t

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0.01 +£0.09 OUR AVERAGE Error includes scale factor of 1.8.

0.0034+0.040+£0.029 55M AAlLJ 19T LHCB ppat?7, 8, 13 TeV
~03 +03 +05 97k  LLEES 13F BABR et e~ at T(4S)
+0.51 £0.28 £0.05 237k STARIC 12 BELL Mainly at 7°(4S)
—18 =+1.6 i’gﬁ RUBIN 08 CLEO Fit-fraction asymmetry
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+02 +15 406 10k 2 AUBERT 055 BABR ete™ at T(45)

28 +3.6 3 AITALA 978 E791 —0.087 <Acp <
+0.031 (90% CL)

+6.6 +8.6 3FRABETTI 941 E687 —0.075 <Acp <

+0.21 (90% CL)
e o o We do not use the following data for averages, fits, limits, etc. @ o o

—0.04 £0.14 +0.14 1.58M 4 AAL 13w LHCB ppat7 TeV
1 This LEES 13F result is for the KT K~ mass-squared less than 1.3 GeV2 and the KT 7t

mass-squared above 1.0 GeV2, and does not actually separate out the ¢.
2 AUBERT 055 measures N(D1T — ¢7r+)/N(D:' — KT K= xT), the ratio of the

numbers of events observed, and similarly for the D™ .
3FRABETTI 941 and AITALA 978 measure N(DT — ¢z t)/N(DT — K~ atat),

the ratio of numbers of events observed, and similarly for the D™
4See AAILJ 19T.

Acp(K* K§(1430)°) in D - K+Kj(1430)°, D~ — K~ K}(1430)°

VALUE (%) DOCUMENT ID TECN  COMMENT

+8:|:61‘; RUBIN 08 CLEO Fit-fraction asymmetry

Acp(K*K3(1430)°) in Dt —» K*TK3(1430)°, D~ —» K~ K3(1430)°

VALUE (%) DOCUMENT ID TECN  COMMENT

+43:|:191-13 RUBIN 08 CLEO Fit-fraction asymmetry

Acp(KEK}(700)) in DT — K+K((700), D~ — K~ K}(700)

VALUE (%) DOCUMENT ID TECN  COMMENT

—12:&111'13 RUBIN 08 CLEO Fit-fraction asymmetry

Acp(a(1450)07%) in D* — ap(1450)% 7+
VALUE (%) DOCUMENT ID TECN COMMENT

—19:|:121'1g RUBIN 08 CLEO Fit-fraction asymmetry

Acp(#(1680)7%) in D* - ¢(1680) 7+

VALUE (%) DOCUMENT ID TECN COMMENT

—9+22+14 RUBIN 08 CLEO Fit-fraction asymmetry
Acp(rE2n0) in D o 7E270

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

+5.6+2.7+0.5 2k ABLIKIM 228G BES3 ete~ at3.773 Gev |

Acp(rtr—nt)in DT o rtr—nt
See also AAIJ 14C for a search for CP violation in DT — 71T 7— T Dalitz plots
using model-independent binned and unbinned methods. No evidence was found.

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.5+2.0 OUR AVERAGE
+12422406 2.6k ABLIKIM 228G BES3 ete™ at 3.773 GeV |
—~1.744.2 L AITALA 978 E791 —0.086 <Acp < +0.052
(90% CL)
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L AITALA 978 measure N(DT — ata—xT)/NMDt — K- atzT), the ratio of

numbers of events observed, and similarly for the D™ .

Acp(2nt ¥ a0) in DT o 27rE 7T 40

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT
+0.3+1.8+0.8 4.6k ABLIKIM 228G BES3 et e™ at 3.773 GeV
Acp(2rEnTF279) in D 5 27t 7 F 270

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT
—4.2+38+13 1.2k ABLIKIM 228G BES3 et e~ at 3.773 GeV

Acp(rtn—xEn) in D o ntr—n¥y
VALUE (units 10~2) EVTS DOCUMENT ID TECN

COMMENT

251+5.0+1.6 510 ABLIKIM 20v BES3

Acp(K KE*ntn~)in D* - KKEratn—

et e, 3773 MeV

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

—4.2+6.41+2.2 523 4+ 32 LINK 05 FOCS ~ A, E,Yz 180 GeV

Acp(KEn0) in DX » K*40
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

—3 £ 5 OUR AVERAGE

—3.2+ 4.7+£21 2.5k AALJ 21U LHCB ppat7, 8, 13 TeV
—3.5+10.7£0.9 343 MENDEZ 10 CLEO et e™ at 3774 MeV

Acp(KEn) in DX o Ky
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

—6+10+4 880 AALJ 21U LHCB pp at 13 TeV

D* x2 TESTS OF CP-VIOLATION (CPV)

We list model-independent searches for local CP violation in phase-space
distributions of multi-body decays.

Most of these searches divide phase space (Dalitz plot for 3-body decays,
five-dimensional equivalent for 4-body decays) into bins, and perform a X2
test comparing normalised yields /V;, Ni in CP-conjugate bin pairs i: X2 =
Xi(N; — aN;)/o(N; —a N;). The factor a = (X;N;)/(X;N;) removes
the dependence on phase-space-integrated rate asymmetries. The result is
used to obtain the probability (p-value) to obtain the measured X2 or larger
under the assumption of CP conservation [AUBERT 08A0, BEDIAGA 09].
Alternative methods obtain p-values from other test variables based on
unbinned analyses [WILLIAMS 11, AAIJ 14C]. Results can be combined
using Fisher's method [MOSTELLER 48].

Local CPV in D = ntgx— gt
p-value (°o) EVTS DOCUMENT ID TECN COMMENT

78.1

1 AAIJ 14C uses binned and unbinned methods, and finds slightly better sensitivity with
the former. We took the first value in the table of results for the binned method.
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Local CPV in D -+ Kt K—n*

p-value (%) EVTS DOCUMENT ID TECN  COMMENT

31 OUR EVALUATION

72
12.7

224k LEES 13F BABR y?2
370k 1 aAl 116 LHCB 2

LAAL 116 publishes results for several binning schemes. We picked the first value in their
table of results.

Local CPV in D= —» K+t K- K*

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

31.6

1.27M AAIJ 23L LHCB 2

CP VIOLATING ASYMMETRIES OF P-ODD (7-ODD) MOMENTS

ATvioI(Kg'K:I:‘II'"'ﬂ'-) in D = Kg Kxntn—

Cr = 5K+ . (,Bﬂ_+ X 571'_) is a parity-odd correlation of the K1, nt, and 7~
momenta for the DT, ?T = Py (ﬁﬁ, X ﬁﬂ+) is the corresponding quantity for
the D™. Then

ZT = [I'(—ET > 0)— I'(—ET < 0)]/ [I'(—ET > 0)+ I'(—ET < 0)], and

Arviol = %(AT — Ar). Cp and Cp are commonly referred to as T-odd mo-
ments, because they are odd under T reversal. However, the T-conjugate process
K% ktrtz— — DT isnot accessible, while the P-conjugate process is.

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
— 3 £ 8 OUR AVERAGE Error includes scale factor of 1.1.

3.4+ 87+ 3.2 19k MOON 23 BELL 980 fb—1 at ~ 7(45)
~12.0+10.0+ 4.6 21k LEES 11E BABR ete ~ T(45)

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

23

+62 +£22 523 LINK 05e FOCS ~ A, E,Yz 180 GeV

Arviot(Kt K~ K3n%) in D - Kt K- K3nt

Cr = 'BK+ . (,Bﬂ_+ X ,BK_) is a parity-odd correlation of the KT, 71, and K~
momenta for the Dt . ?T = ﬁK* - (P x ﬁK+) is the corresponding quantity for

m
the D™ . Then
Ap = [F(CL >0)—-(Cp < 0)] / [F(Cp >_O)+ rcr< O)]_, and
AT = [F(—CT >O)—|__(—CT < 0)] /[_F(—CT > O)+ F(—CT < 0)], and
ATviol = %(AT — Ap). Cp and Cp are commonly referred to as T-odd mo-
ments, because they are odd under T reversal. However, the T-conjugate process

Kt K~ K% 7t — DT is not accessible, while the P-conjugate process is.

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

—3.34+2.66+0.35 1.4k MOON 23 BELL 980 fb—1 at ~ 7(45)
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SEMILEPTONIC FORM FACTORS
£(0)| Ves| in DT — KO£ty

VALUE DOCUMENT ID TECN COMMENT

0.719 +0.011 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram

below.

0.7053+0.0040+0.0112 ABLIKIM 17s BES3 K% et Vg 2-parameter fit
0.737 +£0.006 4+0.009 1 ABLIKIM 15AF BES3 K| et Vo 3-parameter fit
0.707 +£0.010 +£0.009 2 BESSON 09 CLEO Kg et Ve 3-parameter fit

L ABLIKIM 15AF finds 0.728 + 0.006 & 0.011 for a 2-parameter fit.
2BESSON 09 finds 0.716 = 0.007 & 0.009 for a 2-parameter fit.

WEIGHTED AVERAGE
0.719+0.011 (Error scaled by 1.6)

2

X

S ABLIKIM 17S BES3 1.2
—+— \ - - ABLIKIM 15AF BES3 2.9
— BESSON 09 CLEO 0.7
4.9

(Confidence Level = 0.087)
| | | | | J

0.66 0.68 0.7 072 074 076 078 0.8
£ (0)|Ves| in DY — KTy,

rn=ay/agin Dt = KOty

VALUE EVTS DOCUMENT ID TECN COMMENT

—2.134+0.14 OUR AVERAGE

—2.18+0.144+0.05 ABLIKIM 17s BES3 K% et Vg 2-parameter fit
—2.23+0.424+0.53 40k 1 ABLIKIM 15AF BES3 K| et Ve 3-parameter fit
—1.66+0.44+0.10 2 BESSON 09 CLEO Kg et Vo 3-parameter fit

1 ABLIKIM 15AF finds r{ = —1.91 + 0.33 £ 0.28 for a 2-parameter fit.
2BESSON 09 finds r{ = —2.10 £ 0.25 £ 0.08 for 2-parameter fit.

r, =ap/agin Dt — KOtty,

VALUE EVTS DOCUMENT ID TECN COMMENT

— 3412 OUR AVERAGE Error includes scale factor of 1.5.

+114+ 9+9 40k ABLIKIM 15AF BES3 K| et Ve 3-parameter fit
— 1441141 BESSON 09 CLEO Kget v, 3-parameter fit
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£(0)| Ved| in D¥ — 202ty

VALUE DOCUMENT ID TECN COMMENT
0.1407+0.0025 OUR AVERAGE

0.1400+£0.0026 +0.0007 ABLIKIM 17s BES3 70e™T Ve 2-parameter fit
0.146 +0.007 +0.002 BESSON 09 CLEO #let Ve 3-parameter fit

rn=ay/agin Dt = 70y,

VALUE DOCUMENT ID TECN COMMENT

—2.00+0.13 OUR AVERAGE

—2.01+£0.13£0.02 ABLIKIM 17s BES3 70et Vg 2-parameter fit
—1.37+£0.88+0.24 BESSON 09 CLEO n0et Vo 3-parameter fit

r,=ap/agin Dt — 70y,

VALUE DOCUMENT ID TECN COMMENT

—445+1 BESSON 09 CLEO #let Ve 3-parameter fit
f(0)|Veg| in DT — nttyp (£ = e or v)

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

8.4 0.4 OUR AVERAGE

8.7 £0.8 £0.2 234 ABLIKIM 20T BES3 77,u+ Vi 2 expansion
7.86+0.64+0.21 373 ABLIKIM 18R BES3 net Vg, Z €xpansion
8.6 +0.6 +0.1 YELTON 11 CLEO 77e+ Ve, Z €xpansion

rn=ay/agin DT = nety,

VALUE EVTS DOCUMENT ID TECN COMMENT

—5.3 £2.7 OUR AVERAGE Error includes scale factor of 1.9.

—7.33+1.694+0.40 373 ABLIKIM 18R BES3 z expansion
—1.83+£2.23+0.28 YELTON 11 CLEO z expansion

r, = V(0)/A1(0) in Dt = wety,

VALUE DOCUMENT ID TECN COMMENT
1.2440.0910.06 ABLIKIM 15w BES3 292 fb_l, 3773 MeV
r = Ay(0)/A1(0) in Dt —» wety,

VALUE DOCUMENT ID TECN COMMENT
1.06+0.1510.05 ABLIKIM 15w BES3 292 fb_l, 3773 MeV
r, = V(0)/A;1(0) in D+,D° — petu,

VALUE EVTS DOCUMENT ID TECN COMMENT

1.64 1+0.10 OUR AVERAGE Error includes scale factor of 1.2.

1.695+0.083+0.051 2.5k 1 ABLIKIM 19 BES3 et e~ at 3773 MeV
1.48 +0.15 +0.05 1.2 poBBS 13 CLEO et e at(3770)

1 Uses both DT and DO events.
2Using PDG 10 values of V.4 and lifetimes, DOBBS 13 gets A{(0) = 0.56 *

40.02 _ _ +0.05
0.01 1395 A2(0) = 0.47 £ 0.06 & 0.04, and V(0) = 0.84 & 0.09 " J'2.
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r, = A(0)/A1(0) in Dt,D0 - petu,

VALUE EVTS DOCUMENT ID TECN COMMENT

0.84 +0.06 OUR AVERAGE

0.845:+0.056+0.039 2.5k 1 ABLIKIM 19C BES3 ete™ at 3773 MeV
0.83 +0.11 +0.04 1.2 poBBS 13 CLEO ete™ at 4(3770)

1 Uses both DT and DO events.
2Using PDG 10 values of Vo4 and lifetimes, DOBBS 13 gets A;(0) = 0.56 =+

10.02 _ - +0.05
0.01 1502 A5 (0) = 0.47 + 0.06 + 0.04, and V(0) = 0.84 + 0.09 " -2

r, = V(0)/A;1(0) in Dt —» K*(892)0¢+y,

See also BRIERE 10 for K* ¢t vy helicity-basis form-factor measurements.

VALUE EVTS DOCUMENT ID TECN  COMMENT

1.49 1+0.05 OUR AVERAGE Error includes scale factor of 2.1. See the ideogram below.
1.4114+0.058+0.007  16.2k ABLIKIM 16F BES3 K*(892)0etu,
1.4634+0.017+0.031 1 DEL-AMO-SA..111 BABR

1.5040.057 +0.039 15k 2LINK 02t FOCS K*(892)0utw,
1.45 +£0.23 +0.07 763 ADAMOVICH 99 BEAT K*(892)0utw,
1.90 +£0.11 £0.09 3000 3 AITALA 988 E791 K*(892)0eT 1,
1.84 £0.11 £0.09 3034 AITALA o8F E791 K*(892)0pt v,
1.74 +0.27 +0.28 874 FRABETTI 93t E687 K*(892)0utw,
2.00 7932 +0.16 305 KODAMA 92 E653 K*(892)0utw,
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o

20 +06 0.3 183 ANJOS 90E E691 K*(892)0eTu,

1 DEL-AMO-SANCHEZ 111 finds the pole mass ma = (2.63 £ 0.10 £ 0.13) GeV (my, is
fixed at 2 GeV).

2LINK 02L includes the effects of interference with an S-wave background. This much
improves the goodness of fit, but does not much shift the values of the form factors.

3 This is slightly different from the AITALA 98B value: see ref. [5] in AITALA 98F.
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WEIGHTED AVERAGE
1.49+0.05 (Error scaled by 2.1)

2
X
»»»»»»»»»»»»»»» ABLIKIM 16F BES3 1.9
-------------- DEL-AMO-SA...111 BABR 0.6
------------- LINK 02L FOCS 0.0
44444444444 ADAMOVICH 99  BEAT
“““““ AITALA 98B E791 8.3
------- AITALA 98F E791 6.1
----- FRABETTI  93E E687
: . KODAMA 92  E653
16.8

(Confidence Level = 0.0021)
| | | J
1 1.5 2 25 3

r, = V(0)/A1(0) in DT — K*(892)°¢t 1,

ry = Ay(0)/A1(0) in Dt —» K*(892)0¢+ v,

See also BRIERE 10 for K* ¢ vy helicity-basis form-factor measurements.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.802+0.021 OUR AVERAGE

0.788+0.042+0.008  16.2k ABLIKIM 16F BES3 K*(892)0eT 1,
0.80140.020+0.020 1 DEL-AMO-SA..111 BABR
0.87540.049+0.064 15k 2LINK 02t FOCS K*(892)0utw,
1.00 +£0.15 +0.03 763 ADAMOVICH 99 BEAT K*(892)0ut v,
0.71 £0.08 £0.09 3000 AITALA 988 E791 K*(892)0etu,
0.75 +0.08 +£0.09 3034 AITALA 98F E791 K*(892)0ut v,
0.78 +0.18 +0.10 874 FRABETTI 903t E687 K*(892)0utw,
0.82 7322 +o.11 305 KODAMA 92 E653 K*(892)0uTw,
e o o We do not use the following data for averages, fits, limits, etc. e o o

0.0 +05 =+0.2 183 ANJOS 90 E691 K*(892)0etw,

1 DEL-AMO-SANCHEZ 111 finds the pole mass ma = (2.63 £ 0.10 £ 0.13) GeV (m), is
fixed at 2 GeV).

2LINK 02L includes the effects of interference with an S-wave background. This much
improves the goodness of fit, but does not much shift the values of the form factors.

rs = A3(0)/A1(0) in Dt —» K*(892)0¢+ v,
See also BRIERE 10 for K* ¢t vy helicity-basis form-factor measurements.
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.04+0.33+0.29 3034 AITALA 98F E791 K*(892)0uTw,
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r,/Ttin Dt —» K*(892)%¢*y,

See also BRIERE 10 for K* ¢+ vp helicity-basis form-factor measurements.

VALUE EVTS DOCUMENT ID TECN COMMENT
1.13+0.08 OUR AVERAGE

1.09+0.10+0.02 763 ADAMOVICH 99 BEAT K*(892)0ut v,
1.2040.1340.13 874 FRABETTI 03t E687 K*(892)0utw,
1.1840.1840.08 305 KODAMA 92 E653 K*(892)0utw,

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

18 T0° +o03 183 ANJOS 90E E691 K*(892)0eTu,

ry/r_in DT - K*(892)%¢*y,

See also BRIERE 10 for K* ¢ vp helicity-basis form-factor measurements.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.224+0.06 OUR AVERAGE Error includes scale factor of 1.6.

0.28-0.05+0.02 763 ADAMOVICH 99 BEAT K*(892)0ut v,
0.1640.05-0.02 305 KODAMA 92 E653 K*(892)0,t vy
e o o We do not use the following data for averages, fits, limits, etc. o o o
0.1573-97 +0.03 183 ANJOS 90E E691 K*(892)0eT 1,

Amplitude analyses

D — Kmrm partial wave analyses

Amplitude analyses of Dt decays to a variety of 4-body kaon or pion final states,
fitting simultaneously different partial wave components.

VALUE DOCUMENT ID TECN COMMENT
ABLIKIM 19A7 BES3 Dt — K%ﬁﬁw—

Dt — 2xt 7~ partial wave analyses
VALUE EVTS DOCUMENT ID TECN COMMENT

572k L aal 23H LHCB Dalitz plot fit

2.2k BONVICINI 07 CLEO

1.5k LINK 04 FOCS

1.2k AITALA 01B E791

1 The amplitude model has 7 components, including a 7T rE Swave parametrised by one
complex number per bin in 50 bins of 7t 7~ invariant mass.

D* REFERENCES

AALJ 23E  JHEP 2304 081 R. Aaij et al. (LHCb Collab.)
AALJ 23H  JHEP 2306 044 R. Aaij et al. (LHCb Collab.)
AALJ 23L  JHEP 2307 067 R. Aaij et al. (LHCb Collab.)
ABLIKIM 23Al PR D107 032002 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 23A0 PR D107 112005 M. Ablikim et al. (BESIHII Collab.)
ABLIKIM 23BW JHEP 2309 077 M. Ablikim et al. (BESIII Collab.)
LI 23G PR D107 033003 L.K. Li et al. (BELLE Collab.)
MOON 23 PR D108 L111102 H.K. Moon et al. (BELLE Collab.)
ABLIKIM 22BG PR D106 092005 M. Ablikim et al. (BESIHII Collab.)
ABLIKIM 22BJ PR D106 112009 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22BK JHEP 2209 107 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22U PR D105 032009 M. Ablikim et al. (BESIII Collab.)
ABLIKIM 22Y PR D106 032002 M. Ablikim et al. (BESIII Collab.)
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ADAMOVICH 84 PL 140B 119 M.I. Adamovich et al. (CERN WA58 Collab.)
ALTHOFF 84G ZPHY C22 219 M. Althoff et al. (TASSO Collab.)
DERRICK 84 PRL 53 1971 M. Derrick et al. (HRS Collab.)
SCHINDLER 81 PR D24 78 R.H. Schindler et al. (Mark II' Collab.)
TRILLING 81 PRPL 75 57 G.H. Trilling (LBL, UCB)J
ZHOLENTZ 80 PL 96B 214 A.A. Zholents et al. (NOVO)
Also SINP 34 814 A.A. Zholents et al. (NOVO)
Translated from YAF 34 1471.
GOLDHABER 77 PL 69B 503 G. Goldhaber et al. (Mark 1 Collab.)
PERUZZI 77 PRL 39 1301 I. Peruzzi et al. (LGW Collab.)
PICCOLO 7 PL 70B 260 M. Piccolo et al. (Mark | Collab.)
PERUZZI 76 PRL 37 569 I. Peruzzi et al. (Mark | Collab.)
MOSTELLER 48 Am.Stat. 3No.5 30 R.A. Fisher, F. Mosteller
—— OTHER RELATED PAPERS —
RICHMAN 95 RMP 67 893 J.D. Richman, P.R. Burchat (UCSB, STAN)
ROSNER 95 CNPP 21 369 J. Rosner (CHIC)
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