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IUP) = 307)

D% MASS
The fit includes DE, DO, Dj, D*E, p*0, D:i, D1(2420)0, D3 (2460)°,

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

Given the recent addition of much more precise measurements, we have
omitted all those masses published up through 1990. See any Review
before 2015 for those earlier results.

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
1864.83 +0.05 OUR FIT
1864.84 +0.05 OUR AVERAGE

1864.845+0.025+0.057 63k ! TOMARADZE 14 DO — K—2rt 7~
1864.75 +£0.15 +£0.11 AAILJ 13v LHCB DO — KT2k—nT
1864.841+£0.048+0.063 4.3k 2 LEES 135 BABR et e™ at T(45)
1865.30 +0.33 +0.23 0.1k ANASHIN 10A KEDR et e™at 1(3770)
1864.847+£0.150+0.095 0.3k CAWLFIELD 07 CLEO DO — KkQ¢

1 Obtained by analyzing CLEO-c data but not authored by the CLEO Collaboration. The
largest source of error in the TOMARADZE 14 value is from the uncertainties in the

K~ and K masses. The systematic error given above is the addition in quadrature of
+0.022 + 0.053 MeV, where the second error is from those mass uncertainties.

2The largest source of error in the LEES 13S value is from the uncertainty of the Kt
mass. The quoted systematic error is in fact £0.043 + 3 (mKJr — 493.677), in MeV.

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) DOCUMENT ID TECN COMMENT
4,75+0.08 OUR FIT
4.76+0.1240.07 AAlJ 13V LHCB DT — KT K xT

DO MEAN LIFE

Measurements with an error > 10 x 1015 s have been omitted from the

average.
VALUE (10~ 1% g) EVTS DOCUMENT ID TECN  COMMENT
410.1+ 1.5 OUR AVERAGE
409.64+ 1.1+ 1.5 210k LINK 02F FOCS ~ nucleus, ~ 180 GeV
407.9+ 6.0+ 4.3 10k KUSHNIR... 01 SELX K at, K atata—
413 + 3 + 4 35k AITALA 99 E791 K nt
4085+ 417 32 25k BONVICINI 99 CLE2 eTe™ ~ T(4S)
413 + 4 + 3 16k FRABETTI 94D E687 K nT, K ntzxtsr—
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e o o We do not use the following data for averages, fits, limits, etc. ® o o

424 +11 + 7 5118
417 +18 +15 890
388 123 641
480 +£40 +30 776
422 + 8 +10 4212
420 +50 90

FRABETTI 91 E687
ALVAREZ 90 NA1l4
1 BARLAG 90c ACCM
ALBRECHT 881 ARG
RAAB 88 E691
BARLAG 878 ACCM

1 BARLAG 90C estimate systematic error to be negligible.

K_7r+, K- nt ot o=
K_7r+, K- nt ot o=
7~ Cu 230 GeV
ete™ 10 GeVv

Photoproduction
K™ and 7~ 200 GeV

A REVIEW GOES HERE — Check our WWW List of Reviews

|”'D‘1’ - ng| =zT

The D(l) and Dg are the mass eigenstates of the pO meson, as described

in the note on “D0-DO Mixing,” above. The experiments usually present
x = Am/T. Then Am=aT =z h/T.

“OUR EVALUATION" comes from CPV allowing averages provided by the
Heavy Flavor Averaging Group, see the note on “p0_po Mixing."”

VALUE (1010 1 s— 1) CL%

DOCUMENT ID TECN

COMMENT

0.95+0-42 OUR EVALUATION
0.8 £0.7 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram

below.
— 2.10+1.29+0.41

3.7 £29 +15

+0.18
1.374+0.46 " 552

0.39+0.564+0.35

L AAL 16V LHCB
2 L EES 160 BABR
3KO 14 BELL
4 PENG 14 BELL
5 AALJ 13CE LHCB
6 AALTONEN  13AE CDF

7" DEL-AMO-SA..100 BABR

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

+1.4
6.4 217 +1.0
+7
_ 9 Té
+0.32
1.98i0.73_0'41
< 7 95
—11 to +22
< 11 90
< 30 90
< 7 95

HTTP://PDG.LBL.GOV

8 AAIL 13N LHCB
9 AUBERT 09AN BABR
10 L OWREY 09 CLEO
11 ZHANG 078 BELL
12 7HANG 06 BELL
11 ASNER 05 CLEO

BITENC 05 BELL

CAWLFIELD 05 CLEO
12 05A BELL

Page 2

ppat7 TeV

et e, 10.6 GeV
ete™ — T(nS)
ete™ — T(nS)
ppat7, 8 TeV
pp at 1.96 TeV
et e, 10.6 GeV

etc. e 0o @
Repl. by AAIJ 13CE
et e at 10.58 GeV
et e™ at ¢(3770)
Repl. by PENG 14
et e
et e ~ 10 GeV

See ZHANG 06
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< 22 95 13 INK 05H FOCS -~ nucleus

< 23 95 AUBERT 04Q BABR

< 11 95 12 AUBERT 03z BABR et e, 10.6 GeV

< 7 95 14 GODANG 00 CLE2 ete—

< 32 90 1516 p|TALA 98 E791 7 nucleus, 500 GeV
< 24 ) 17 AITALA 96C E791 7 nucleus, 500 GeV
< 21 90 16,18 ANJOS 88C E691 Photoproduction

WEIGHTED AVERAGE
0.8+0.7 (Error scaled by 1.7)

|

2
X
16V LHCB 4.4
16D BABR
14 BELL 13
DEL-AMO-SA...10D BABR _ 0.3
6.1
(Confidence Level = 0.048)
J

-10 -5 0 5 10 15

m

Dl

1 Model-independent measurement of the charm mixing parameters in the decay p0 —
K% 7t 7~ using 1.0 fb—1 of LHCb data at /s = 7 TeV.

2Time—dependent amplitude analysis of DO — 7t x0.

3 Based on 976 fb~1 of data collected at Y (nS) resonances. Assumes no CP violation.
Reported x/2 = (0.09 +0.22) x 1073 andy/ = (4.6 £3.4)x 103, where x/ = x cos(0)
+ ysin(d), y' = ycos(d) — xsin(d) and & is the strong phase between DO — Kta—
and DO — Ktr—.

4The time-dependent Dalitz-plot analysis of p0 — K%?T+7T_ is emplored. Decay-
time information and interference on the Dalitz plot are used to distinguish doubly
Cabibbo-suppressed decays from mixing and to measure the relative phase between pY —

K*t 7~ and DO — K*t 7. This value allows CP violation and is sensitive to the
sign of Am.

5 Based on 3 fb—1 of data collected at /s =17, 8 TeV. Assumes no CP violation. Reported
x2 = (5.5 + 4.9) x 1074 and y/ = (4.8 + 1.0) x 10_3, where x’ = x cos(8) +
y y
sin(6), y/ = y cos(8) — x sin(6) and & is the strong phase between the DO — Kta—
and DO — Ktr7—.
Based on 9.6 fb 1 of data collected at the Tevatron. Assumes no CP violation. Reported
X2 = (0.08 £ 0.18) x 1073 and y/ = (4.3 +£4.3) x 1073, where x’ = x cos(d) + y

0 — ng‘ =52 (1010 fLS_l)
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sin(6), y/ = y cos(8) — x sin(6) and & is the strong phase between the DO — Kta—
and DO — Kt~
7 DEL-AMO-SANCHEZ 10D uses 540,800 =800 K% 7t 7~ and 79,900+ 300 K% KT K™

events in a time-dependent amplitude analysis of the DY and DY Dalitz plots. No
evidence was found for CP violation, and the values here assume no such violation.

8Based on 1 fb—1 of data collected at Vs = 7 TeV in 2011. Assumes no CP violation.
Reported x/2 = (—0.9+1.3)x10 % and y/ = (7.2 £2.4) x 1073, where x’ = x cos(9)
+ y sin(d), ¥/ = y cos(§) — x sin(8) and § is the strong phase between the Do —
Ktr~and DO — KkKtr—.

9 The AUBERT 09AN values are inferred from the branching ratio F(DO — Kt a=70via
50)/I_(D0 — K xt 71'0) given near the end of this Listings. Mixing is distinguished
from DCS decays using decay-time information. Interference between mixing and DCS
is allowed. The phase between DO — Kta= 70 and DY — Kt 7~ 70 is assumed to
be small. The width difference here is y//, which is not the same as Yo p in the note on
p0-po mixing.

10 LOWREY 09 uses quantum correlations in et e~ — DODO at the 1(3770). See below
for coherence factors and average relative strong phases for both D0 — K—7xtx0
and DO — K~ 7~ 27T, A fit that includes external measurements of charm mixing
parameters gets Am = (2.34 £ 0.61) x 1010 s~ 1.

11 The ASNER 05 and ZHANG 078 values are from the time-dependent Dalitz-plot analysis
of DO — KQrtr—. Decay-time information and interference on the Dalitz plot are
used to distinguish doubly Cabibbo-suppressed decays from mixing and to measure the

relative phase between DO — K*ta~ and DO — K*t7~. This value allows CP
violation and is sensitive to the sign of Am.

12 The AUBERT 03z, LI 05A, and ZHANG 06 limits are inferred from the DO-DO mixing
ratio (KT 7~ (via 50))/I—(K_ 7T given near the end of this DO Listings. Decay-
time information is used to distinguish DCS decays from p0-po mixing. The limit
allows interference between the DCS and mixing ratios, and also allows CP violation.

AUBERT 03z assumes the strong phase between DO - KTr= and DO — Kt+n—
amplitudes is small; if an arbitrary phase is allowed, the limit degrades by 20%. The
LI 05A and ZHANG 06 limits are valid for an arbitrary strong phase.

13 This LINK 05H limit is inferred from the D9-D0 mixing ratio MKtz (via
50))/I'(K_ 7T given near the end of this DO Listings. Decay-time information is used

to distinguish DCS decays from p0-po mixing. The limit allows interference between
the DCS and mixing ratios, and also allows CP violation. The strong phase between

DO — Kta= and DY — KT 7~ is assumed to be small. If an arbitrary relative
strong phase is allowed, the limit degrades by 25%.

14 This GODANG 00 limit is inferred from the D9-DO mixing ratio NKt7— (via
50))/I'(K_ 7T given near the end of this DO Listings. Decay-time information is used

to distinguish DCS decays from p0-po mixing. The limit allows interference between
the DCS and mixing ratios, and also allows CP violation. The strong phase between

DO — Ktx— and DY — KT 7~ is assumed to be small. If an arbitrary relative
strong phase is allowed, the limit degrades by a factor of two.

15 AITALA 98 allows interference between the doubly Cabibbo-suppressed and mixing am-
plitudes, and also allows CP violation in this term, but assumes that AD:AR:O. See
the note on “D9-DO Mixing,” above.

16 This limit is inferred from Rpy for f= Kt 7~ and f= KT 7~ 7T 7. See the note on
“p0_po0 Mixing,” above. Decay-time information is used to distinguish doubly Cabibbo-
suppressed decays from p0-po mixing.

17 This limit is inferred from Ry for f= K+£_D€. See the note on “D9-DO Mixing,"”
above.
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18 ANJOS 88C assumes that y = 0. See the note on «p0_po Mixing,”

this assumption, the limit degrades by about a factor of two.

above. Without

(I'D(I, - ng)/r = 2y

The D(l) and Dg are the mass eigenstates of the pO meson, as described

in the note on “DO—EO Mixing,” above.

Due to the strong phase difference between p0 — K+

7~ and DO —

Kt 7=, we exclude from the average those measurements of y’ that are

inferred from the DO-DY mixing ratio I‘(K+

given near the end of this po Listings.

7~ via D) / (Kt 7™)

Some early results have been omitted. See our 2006 Review (Journal of

Physics G33 1 (2006)).

“OUR EVALUATION" comes from CPV allowing averages provided by the
Heavy Flavor Averaging Group, see the note on “p0_po Mixing."”

VALUE (units 10~2) EVTS

1.29F 2-1% OUR EVALUATION

DOCUMENT ID

TECN

COMMENT

1.06+ 0.26 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram

below.
0.06+ 0.924+0.26
04 £ 1.8 £1.0
222+ 0.4440.18
—40 £ 26 +1.4

+0.10
0.60+ 0.30 2017

1.444+ 0.3640.24
0.55+ 0.63+0.41
1.144+ 0.4040.30

0.224 1.22:+1.04
+1.4

~1.0 + 20 t1¢ 18k

—24 + 50 £28 3303

6.84+ 2.78:1.48 10k

+16 £ 58 21

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

2.32+ 0.44+£0.36

—0.127F Hgio 68

+ 4.8
14 T 29

1.70+ 1.52

2.06+ 0.661+0.38
1.94+ 0.88+0.62 4030 £ 90
2.62+ 0.64+0.50 160k

12.7+£0.3k
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L AAL 16V LHCB
2 LEES 160 BABR
3 STARIC 16 BELL
4 ABLIKIM 15D BES3
5KO 14 BELL
6 PENG 14 BELL
7 AAL 13CE LHCB
8 AALTONEN  13AE CDF
9 LEES 13 BABR
10 AAlY 12k LHCB
11 DEL-AMO-SA..100 BABR
12 7UPANC 09 BELL
13 ABE 021 BELL
14 cSORNA 02 CLE2
13 LINK 00 FOCS
13 AITALA 09 E791
15 AAl 13N LHCB
16 AUBERT 09AI BABR
17 AUBERT 09AN BABR
18 | OWREY 09 CLEO
19 AALTONEN 08E CDF
20 AUBERT 08U BABR
19 AUBERT 07w BABR
21 STARIC 07 BELL
Page 5 Created:

pp at7 TeV
etTe™, 10.6 GeV
+e — T(nS)
et e™ at ¢(3770)
ete™ — 7T(nS)
—  T(nS)
ppat7, 8 TeV
pp at 1.96 TeV
ete™ — T(4S)
ppat 7 TeV
et e, 10.6 GeV
ete™ ~ T(45)

ete™ =~ T(49)

ete™ =~ T(49)
~ nucleus
K-zt kt k=

e+ e

Repl. by AAIJ 13CE
See LEES 13

et e  at 10.58 GeV

et e™ at y(3770)

PP, /s =1.96 TeV
See AUBERT 09Al

et e ~ 10.6 GeV
Repl. by STARIC 16
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0.74+ 0.50 1020 534k 22 ZHANG 078 BELL Repl. by PENG 14
—0.7 + 49 4k+88 19:23 ZHANG 06 BELL ete—
~30 * 30 +18 22 ASNER 05 CLEO ete™ ~ 10 GeV
—03 + 57 19,23 05A BELL See ZHANG 06
—5.2 t%gg 19,23 | INK 05H FOCS ~ nucleus

16 + 08 759 450k 24 AUBERT 03 BABR See AUBERT 08U

16 *,52 19,23 AUBERT 03z BABR ete™, 10.6 GeV
~50 T 28 106 19 GODANG 00 CLE2 ete—

WEIGHTED AVERAGE
1.06+0.26 (Error scaled by 1.3)

¢

2
X
AAIJ 16V LHCB 11
- - LEES 16D BABR
- STARIC 16 BELL 6.0
' ABLIKIM 15D BES3
PENG 14 BELL 21
LEES 13 BABR 0.8
AAIJ 12K LHCB 0.5
DEL-AMO-SA...10D BABR 0.0
- ZUPANC 09 BELL 0.3
ABE 021 BELL
' - - CSORNA 02 CLE2
> LINK 00 FOCs
' AITALA 99E E791
10.7
(Confidence Level = 0.098)
| | | | J

-6 -4 -2 0 2 4 6 8

(M =T2)/T =2
1 Model-independent measurement of the charm mixing parameters in the decay pY —
K7t 7~ using 1.0 fo~1 of LHCb data at /5 = 7 TeV.

2Time—dependent amplitude analysis of DO — 7t x0.

3 An improved measurement of Do - po mixing and a search for CP violation in DO
decays to CP-even final states KT K~ and ata— using the final Belle data sample of
976 fb— 1.

4 ABLIKIM 15D uses quantum correlations in eT e~ — DODY at the ¥(3770).

5Based on 976 fb~1 of data collected at Y (nS) resonances. Assumes no CP violation.
Reported x/2 = (0.09 +0.22) x 103 and y/ = (4.6 £3.4)x 1073, where x/ = x cos(0)
+ ysin(d), y' = ycos(d) — xsin(d) and & is the strong phase between DO — Ktna—
and DO — Ktr—.

6 The time-dependent Dalitz-plot analysis of D0 — K%ﬂ'"‘ m~ is emplored. Decay-
time information and interference on the Dalitz plot are used to distinguish doubly
Cabibbo-suppressed decays from mixing and to measure the relative phase between pO —
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K*+ 7~ and DO — K*t 71— This value allows CP violation and is sensitive to the
sign of Am.

7 Based on 3 fb—1 of data collected at /s =7, 8 TeV. Assumes no CP violation. Reported
X2 = (5.5 £ 4.9) x 10~% and y/ = (4.8 £ 1.0) x 1073, where ¥/ = x cos(d) + y
sin(d), y' = y cos(8) — x sin(d) and § is the strong phase between the DO — Kt~
and DO — Kt

8 Based on 9.6 fb— 1 of data collected at the Tevatron. Assumes no CP violation. Reported
X2 = (0.08 £ 0.18) x 1073 and y/ = (4.3 +£4.3) x 1073, where x/ = x cos(d) + y
sin(d), y/ = y cos(8) — x sin(d) and § is the strong phase between the DO — Kt~
and DO — Kt~

9 Obtained yop = (0.72 £0.18 £ 0.12)% based on three effective DO lifetimes measured
in KF 7%, K~ KT, and 7~ 7. We list 2y p = AT/T.

10 Compared the lifetimes of DO decay to the CP eigenstate KT K~ with DO decay to

7T K—. The values here assume no CP violation.

11 DEL-AMO-SANCHEZ 10D uses 540,800 -+ 800 Kg 7t 7~ and 79,9004 300 K% Kt K=

events in a time-dependent amplitude analyses of the DO and DO Dalitz plots. No
evidence was found for CP violation, and the values here assume no such violation.
127UPANC 09 uses a method based on measuring the mean decay time of pY —

K% KT K~ events for different KT K~ mass intervals.

13 LINK 00, AITALA 99, and ABE 021 measure the lifetime difference between
D0 - KKkt (CPeven) decays and DO — Kot (CPmixed) decays, or yrp=
[F(CP+)—T(CP-)]/[T(CP+)+T(CP-)]. We list 2y ~p=ATl/T.

14 CSORNA 02 measures the lifetime difference between DO — K~ KT and
77t (CPeven) decays and DO — Kot (CPmixed) decays, or ycp=
[F(CP+)—T(CP-)]/[T(CP+)+T(CP-)]. We list 2y p=ATT.

15Based on 1 fb~1 of data collected at Vs = 7 TeV in 2011. Assumes no CP violation.
Reported x/2 = (-0.9+£1.3)x 104 and y/ = (7.2+£2.4)x 103, where x' = x cos(d)
+ y sin(d), ¥/ = y cos(§) — x sin(8) and § is the strong phase between the Do —
Kta= and DO — Ktna—.

16 This combines the yop = (TK /T K k)—1 using untagged K™ 7t and K~ K1 events
of AUBERT 09AI with the disjoint yop using tagged K~ 7+, K~ KT, and 7zt
events of AUBERT 08U.

17 The AUBERT 09AN values are inferred from the branching ratio F(DO — KT 7~ nOvia
50)/I_(D0 — K- xt 71'0) given near the end of this Listings. Mixing is distinguished
from DCS decays using decay-time information. Interference between mixing and DCS
is allowed. The phase between DO — Kt7= 70 and DY — Kt 7~ 70 is assumed to
be small. The width difference here is y//, which is not the same as Yo p in the note on
p0-po mixing.

18 L OWREY 09 uses quantum correlations in eTe™ — DODO at the 1(3770). See below
for coherence factors and average relative strong phases for both DO — K—7xtx0
and DO — K~ 7~ 27T, A fit that includes external measurements of charm mixing
parameters gets 2y = (1.62 £ 0.32) X 10—2.

19The GODANG 00, AUBERT 03z, LINK 05H, LI 05A, ZHANG 06, AUBERT 07w,
and AALTONEN 08E limits are inferred from the DY9-DO mixing ratio MKt 7~ (via
50))/I'(K_ 7T given near the end of this DO Listings. Decay-time information is used

to distinguish DCS decays from p0-po mixing. The limits allow interference between
the DCS and mixing ratios, and all except AUBERT 07w and AALTONEN 08E also allow

CP violation. The phase between DO — K+x— and DO — K+ 7~ is assumed to be
small. This is a measurement of y’ and is not the same as the ycp of our note above

on “DO-DO Mixing.”
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20 This value combines the results of AUBERT 08U and AUBERT 03P.
21 STARIC 07 compares the lifetimes of pO decay to the CP eigenstates KT K~ and

a7~ with DO decay to K™ at.

22 The ASNER 05 and ZHANG 078 values are from the time-dependent Dalitz-plot analysis
of DV — KQUrtr—. Decay-time information and interference on the Dalitz plot are
used to distinguish doubly Cabibbo-suppressed decays from mixing and to measure the

relative phase between DO — K*T 7= and DO — K*t 7=, This limit allows CP
violation.

23 The ranges of AUBERT 03z, LINK 05H, LI 05A, and ZHANG 06 measurements are for
95% confidence level.

24 AUBERT 03P measures Y = 2 70 / (rt 4+ 77) — 1, where 70isthe DO — K~ ot

(and DO — KT 77) lifetime, and 71 and 7 are the DO and DO lifetimes to CP-even
states (here K~ KT and 7~ 7). In the limit of CP conservation, Y =y = Al / 2T (we
list 2y = Al'/T'). AUBERT 03P also uses 7T — 77 to get AY = —0.008 + 0.006 + 0.002.

|a/p|
The mass eigenstates D(l) and Dg are related to the C = +1 states by ‘Dl o > =
p ]DO >4+ q ’50 >. See the note on “p0_p0 Mixing" above.
“OUR EVALUATION" comes from CPV allowing averages provided by the Heavy
Flavor Averaging Group. This would include as-yet-unpublished results, see the note
on “DO-DO Mixing.”

VALUE DOCUMENT ID TECN  COMMENT

0.921‘8:%3 OUR EVALUATION HFAG fit; see the note on «p0_p0 Mixing."

0.16+0.08 _
0.90F9-10+0-08 1 PENG 14 BELL eTe™ — T(nS)
2 AAL 13CE LHCB pp at 7, 8 TeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
+0.30+0.10 3
0.86_0'29_0'08 ZHANG 078 BELL Repl. by PENG 14

1 The time-dependent Dalitz-plot analysis of Do — K% atr s employed. Decay-
time information and interference on the Dalitz plot are used to distinguish doubly
Cabibbo-suppressed decays from mixing and to measure the relative phase between pO

K**+ 7= and DO — K*t 71—, This value allows CP violation and is sensitive to the
sign of Am.

2Based on 3 fb—1 of data collected at Vs = 7, 8 TeV. Allowing for CP violation, the
direct CP violation in mixing is reported 0.75 < ’q/p| < 1.24 at the 68.3% CL for the
DO — Ktzx~ and DO — Kta
3 The phase of p/qis (— 141’%8 +5)°. The ZHANG 07B value is from the time-dependent
Dalitz-plot analysis of DO — KQgt+r—. Decay-time information and interference on
the Dalitz plot are used to distinguish doubly Cabibbo-suppressed decays from mixing

and to measure the relative phase between DO — K*t 7= and DY — K*T 7. This
value allows CP violation.
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A
' Ar is the decay-rate asymmetry for CP-even final states A = (7. — 7 ) / (T + 7).
See the note on “DO-DO Mixing" above.
VALUE (units 1073) EVTS DOCUMENT ID TECN  COMMENT
—0.1251+0.526 OUR EVALUATION
—0.6 +0.4 OUR AVERAGE

03 420 +07 L STARIC 16 BELL ete™ — T(nS)
~134 077 7320 23m  2AAl 15AA LHCB pp at 7, 8 TeV
—092 +1.45 1325 o08m 3 AAl 15AA LHCB pp at 7, 8 TeV
—0.35 +0.62 +0.12 4 AAL 14AL LHCB pp at 7 TeV
0.33 +1.06 +0.14 5 AALJ 14AL LHCB pp at 7 TeV
~12 412 1.8M  OAALTONEN 14Q CDF  pp, /s = 1.96 TeV
09 426 +06 0.7M LEES 13 BABR ete™ — T(45)
59 459 +2.1 4 AAL 12k LHCB pp at 7 TeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
26 436 +0.8 AUBERT 08U BABR See LEES 13
01 430 +25 STARIC 07 BELL Repl. by STARIC 16
8 46 42 AUBERT 03> BABR ete™ ~ T(45)

1 An improved measurement of Do — po mixing and a search for CP violation in DO
decays to CP-even final states KtK— and 7T n— using the final Belle data sample of
976 fb— 1.

Measured using DO - KtK— decays, with DO from partially reconstructed semilep-
tonic B hadron decays.

3 Measured using DO — ntr— decays, with DO from partially reconstructed semileptonic
B hadron decays.

4Measured using D*T — DOxt DO . K+ K~ decays (and cc).

5Measured using D*+ — D07t DO — 7t 7~ decays (and cc).

6Combined result from DO — KT K~ and DO — 7r+7r_, with DO from D*+ —
pO 7+ (and cc).

cos ¢
§is the DO — KT~ relative strong phase.
VALUE DOCUMENT ID TECN COMMENT
0.97+0.11 OUR AVERAGE
1.02+0.1140.06 L ABLIKIM 14C BES3 ete™ — DYDO, 3.77 Gev
0.81+Q-22+0.01 2 ASNER 12 CLEO ete~ — DODO, 3.77 Gev

e o o We do not use the following data for averages, fits, limits, etc. ® o o
1.0370-31 +0.06 3 ASNER 08 CLEO Repl. by ASNER 12

1 Uses quantum correlations in ete — DODO at the 1(3770) to measure the asymmetry

of the branching fraction of DO — K= a1 in CP-odd and CP-even eigenstates to
be (12.7 £ 1.3 £ 0.7)%. A fit that includes external measurements of charm mixing
parameters finds the value quoted above.

2 Uses quantum correlations in et e™ — DODY at the 1(3770), where decay rates of
CP-tagged K final states depend on the strong phases between the decays of p0 —
Kt~ and DO — Kt 7~. The measurements obtained sin(§) = —0.01 + 0.41 £ 0.04

and ‘5’ = (1of§§fég)° as well. A fit that includes external measurements of charm
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mixing parameters finds cos(d) = 1151_8%31_883, sin(d) = 0561_8%%1_8%%, and |4
11
= (181_17)0-

3 ASNER 08 uses quantum correlations in et e™ — DODO at the 1(3770), where decay
rates of CP-tagged K final states depend on cos § because of interfering amplitudes.
The above measurement implies ‘6‘ < 75° with a confidence level of 95%. A fit that
includes external measurements of charm mixing parameters finds cos § = 1.10 £ 0.35 +

0.07. See also the note on “D9— DO Mixing” p. 783 in our 2008 Review (PDG 08).

D° —» K~ =t x® COHERENCE FACTOR Ry .0

See the note on ‘D0-DO Mixing’ for the definition. RK7T o can have any value between
0 and 1. A value near 1 indicates the decay is dominated by a few intermediate states
with limited interference.

VALUE DOCUMENT ID TECN COMMENT

0.8240.06 1,2 EvANS 16 CLEO eTe™ — DODY at (3770)
o o o We do not use the following data for averages, fits, limits, etc. ® o o

0.82+0.07 11 1BBY 14 CLEO Repl. by EVANS 16

0.78 Q31 3 LOWREY 09 CLEO Repl. by LIBBY 14

L Uses quantum correlations in et e™ — DODO at the 1(3770), where the decay rates
0
K0 and sKmm™

2 A combined fit with a recent LHCb DO DO mixing results in AAIJ 16F is also reported
to be 0.81 + 0.06.

3 LOWREY 09 uses quantum correlations in ete= — DODO at the ¥(3770), where

of CP-tagged K™ 7T 70 final states depend on R

0
the decay rates of CP-tagged K™ 7T 70 final states depend on RK7T7T0 and sK77"

A fit that includes external measurements of charm mixing parameters gets RK
0.84 + 0.07.

om0 =

D — K- x+n® AVERAGE RELATIVE STRONG PHASE 6K 7°

The quoted value of ¢ is based on the same sign CP phase of DO and DO convention.

VALUE (O) DOCUMENT ID TECN COMMENT

199+13 1,2 EVANS 16 CLEO ete~ — DODO at 4(3770)
e o o We do not use the following data for averages, fits, limits, etc. ® o o

164129 1 IBBY 14 CLEO Repl. by EVANS 16

239132 3 LOWREY 09 CLEO Repl. by LIBBY 14

1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the decay rates
0
K 0 2nd sKmm

2 A combined fit with a recent LHCB DYDO mixing results in AAIJ 16F is also reported
to 1981’%‘51 degree.

3LOWREY 09 uses quantum correlations in et e~ — DODO at the 1(3770), where

of CP-tagged K™ 7T 70 final states depend on R

0
the decay rates of CP-tagged K™ 71T 70 final states depend on RK7T7T0 and sK77"

0
A fit that includes external measurements of charm mixing parameters gets sKmm™ —
(227 1%)°.
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D® - K~n~2r+ COHERENCE FACTOR Ry 3

See the note on ‘D9-DY Mixing' for the definition. Ry 3. can have any value between
0 and 1. A value near 1 indicates the decay is dominated by a few intermediate states
with limited interference.

VALUE DOCUMENT ID TECN COMMENT
0.53+0-38 12 EVANS 16 CLEO ete™ — DODO at ¢(3770)
o o o We do not use the following data for averages, fits, limits, etc. o o o
0.3219-29 111BBY 14 CLEO Repl. by EVANS 16
0.36 792 3 LOWREY 09 CLEO Repl. by LIBBY 14
1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the decay rates

of CP-tagged K™ 7~ 27t final states depend on Ry 3. and sK3m,

2 A combined fit with a recent LHCb DO DO mixing results in AAIJ 16F is also reported

+0.17
to be 0.43° 13-

3 LOWREY 09 uses quantum correlations in ete= — DODO at the (3770), where

the decay rates of CP-tagged K~ m— 27t final states depend on Ry 3, and sK3m,

A fit that includes external measurements of charm mixing parameters gets Ry 3. =

+0.26
0.337 553

DY — K~z 2xt AVERAGE RELATIVE STRONG PHASE K37

The quoted value of ¢ is based on the same sign CP phase of DO and DO convention.

VALUE (°) DOCUMENT ID TECN COMMENT
125122 1,2 EVANS 16 CLEO ete— — DODO at 4(3770)
e o o We do not use the following data for averages, fits, limits, etc. o o @
255121 1 1BBY 14 CLEO Repl. by EVANS 16
1181’2% 3 LOWREY 09 CLEO Repl. by LIBBY 14
1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the decay rates

of CP-tagged K~ 7w~ 271 final states depend on Ry 35 and sK3m,

2 A combined fit with a recent LHCb DO DO mixing results in AAlJ 16F is also reported
to be (1287 28)°.
3LOWREY 09 uses quantum correlations in et e~ — DODO at the 1(3770), where
the decay rates of CP-tagged K™ n— 271 final states depend on RK 3, and sK3m,
A fit that includes external measurements of charm mixing parameters gets § 3 —
(1144—26)0.
—-23
DY - K—7~2nt, Rkay (y cosdK3™ — x singK3m)
VALUE (1073 TeVil) EVTS DOCUMENT ID TECN COMMENT
—3.0+0.7 42 5k L aAl 16F LHCB ppat7, 8 TeV

1 From a time-dependent analysis of D mixing in DY — Kta—xtx—. This result
uses external constraints on Ry /= 1/2 (x2 + y2). Without such constraints, AAlJ 16F
measure (0.3 £+ 1.8) x 103, with a large correlation coefficient to Ry .
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0 0 -
D® — K3 K*+x~ COHERENCE FACTOR Ry

VALUE DOCUMENT ID TECN COMMENT
0.70-0.08 1 INSLER 12 CLEO ete~ — DODO at3.77 Gev |
L Uses quantum correlations in et e™ — DODO at the 1(3770), where the signal side D
decays to K% K and the tag-side D decays to K7, Knn, K7r7r0, and 10 additional

CP-even, CP-odd, and mixed CP modes involving K% or K(Ii.

D° — K K+n~ AVERAGE RELATIVE STRONG PHASE 65K ™

The quoted value of ¢ is based on the same sign CP phase of DO and DO convention.

VALUE (°) DOCUMENT ID TECN COMMENT
0.1+15.7 1 |NSLER 12 CLEO ete~ — DODO at3.77 Gev |
1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the signal side D

decays to K% K and the tag-side D decays to K7, Knn, K7r7r0, and 10 additional

CP-even, CP-odd, and mixed CP modes involving KOS or K?.

D® - K*K COHERENCE FACTOR Ry.
VALUE DOCUMENT ID TECN COMMENT
0.94+0.12 1 INSLER 12 CLEO ete~ — DODO at3.77 Gev |

1 Uses quantum correlations in et e™ — DODO at the 1(3770), where the signal side D
decays to K% K7 and the tag-side D decays to K=, Knw, K7r7r0., and 10 additional

CP-even, CP-odd, and mixed CP modes involving K% or K?.

DY — K* K AVERAGE RELATIVE STRONG PHASE 6K" K

The quoted value of § is based on the same sign CP phase of DO and DY convention.

VALUE (°) DOCUMENT ID TECN  COMMENT
—16.6+18.4 1INSLER 12 CLEO ete™ — DODO at3.77 Gev |
1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the signal side D

decays to KOS K and the tag-side D decays to K7, Knnm, K7r7r0, and 10 additional

CP-even, CP-odd, and mixed CP modes involving K% or K(Ii.

D° DECAY MODES

Most decay modes (other than the semileptonic modes) that involve a neu-
tral K meson are now given as KOS modes, not as KO modes. Nearly always
it is a KO that is measured, and interference between Cabibbo-allowed

and doubly Cabibbo-suppressed modes can invalidate the assumption that

21 (KY) = r(k9).

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

Topological modes

1 0O-prongs [a] (5 +6 )%
>  2-prongs (o +£6 )%
3 4-prongs [b] (145 £ 05 )%
4,  6-prongs [c] (64 + 1.3 )x10~%
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Inclusive modes

s et anything [d] ( 6.49 &
¢ T anything (67 =+
7 K anything (54.7 +
s K%anything + KCanything (47 +
g KT anything (34 +
Mo K*(892) anything (15 +
M1 K*(892)°anything (9 =+
Mo K*(892)T anything < 36
M3  K*(892)°anything (28 +
14 n anything (95 +
15 7' anything (248 +
16 ¢ anything ( 1.05 +
17 invisibles < 94
Semileptonic modes

Mg K~ s Uy

Mo K etu, ( 3.530+
Mo K pty, (331 +
My K*(892) et v, (215 +
Mo K*(892) puty, (1.86 +
M K nletu, (16 *
My KOm ety (27 T
M5 K nTrmetu, (28 T
6 K1(1270)~ e+1/e (76 t
M7 K atrn put Vy < 1.2
Mg (K*(892)m )~ pn* v, < 14

Mo 7 el v, (291 +
M3 T p™ vy (237 +
M31 p el v, (177 +

Hadronic modes with one K

M3 K7t (389 +
M33 KTz~ ( 1385+
34 K0 (119 +
M3s K970 (10.0 =+
Mg KQmtm™ [e] (275 +
37 K2 " (62 T
I3 K%w, w— 7wt~ (20 =+
39 K%(W+7r_)5—wave (33 =+
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0.11 ) %
06 )%
28 )%
4 ) %
04 )%
9 ) %
4 ) %
%
13 )%
09 )%
0.27 ) %
0.11 ) %
x 1070

0.028) %
0.13 ) %

0.16 ) %
0.24 )%

) %
) x 10~4

) X 10~4

wh P OO O
HO HBA N©O O

x 10~3
x 10~3
0.04 ) x 1073
0.24 ) x 1073
0.16 ) x 103

0.04 ) %
0.027) x 104
0.04 ) %
07 )x1073
0.18 ) %

0.6
0.8

06 )x10~4
07 )x1073

) X 103

CL=90%

CL=90%

S=1.1

CL=90%
CL=90%
S=1.1
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10 K £,(980), (118 T 339 )x 1073
f(980) — 7T~
M41 K £ (1370), fo — nt (27 T 98 )x10-3
40 K%f2(1270), fo — wtm™ (9 4_—18 ) x 1072
43 K*(892)~ T, (162 T 310 )%
K*(892)" — K7~
[ aa K5(1430)" 7, K5~ — (263 T 339 )x 1073
K%W_
45 K3(1430)" 7, K3~ — (33 T 18 )xi04
K%ﬂ'_
[ 46 K*(1680)" 7+, K*~ — (43 + 35 )x1074
K%’R‘
47 K*(892) T 7, (1 (111 T 389 )x10-4
K*(892)" — K%nt
4 K§(1430) n—, K3t — [f] < 1.4 x 1075 CL=95%
K%’R‘+
[0 K3(1430) T, K3t — [f] < 3.3 x 1075 CL=95%
K%W+
M50 K%’R‘+7T_ nonresonant (25 T g’g ) x 104
M5y K 7wta0 [e] (142 + 05 )% S=1.9
5o K= pt (1.1 £+ 07 )%
53 K= p(1700)t, pt — atx0 (81 £ 1.7 )x103
o4 K*(892) 7t (227 T 330 )%
CK*(892)” — K70
M55 K*(892)° 70, (1.93 £ 0.24 )%
K*(892)° — K~ 7t
56 K§(1430)~ nt, K5~ — (47 +22 )x1073
K-
Ms7  K§(1430)°7°, KZ0 — (58 T 39 )x1073
K—nt
s5g K*(1680) 7+, K*~ — (1.8 + 07 )x103
K~ 70
59 K~ nt 70 nonresonant (114 T 930 )9
Feo K%2m0 (91 + 11 )x10-3  s=22
M1 KZ(27%)-S-wave (26 + 07 )x1073
Moo K*(892)%x0% K*0 — K270 (78 + 07 )x1073
Mes  K*(1430)°7%, K*0 — KQ#0 (4 423 )x1075
fea  K*(1680)°7°%, K*0 — K%nx0 (1.0 + 04 )x1073
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65 K$£(1270), f, — 2x° (23 + 11 )x1074
66 2K, one K¢ — 270 (32 + 11 )x1074
67 K% 270 nonresonant
Feg K 27T 7™ [e] (811 + 0.15)% S=1.1
69 K~ 1 pPtotal (677 + 031 )%
Mo K~ nt p93-body (51 + 23 )x10-3
M1 K*(892)° 0, (1.05 + 0.23 )%
K*(892)° — K~ n™
75 K~ a1(1260) ™, (36 =+ 06 )%
a1(1260)" — 27t~
M3 K*(892)° 7t 7~ total, (16 =+ 04 )%
K*(892)0 — K~
M4 K*(892)% 71 7~ 3-body, (9.9 + 23 )x1073
K*(892)° — K—n™
M5 K1(1270)" 7T, [g] (29 + 03 )x103
K1(1270) — K- 7ntz~
76 K~ 27 7~ nonresonant (189 £ 0.26 )%
r77 K&ntr= 70 [l (51 + 06 )%
Mg K%n, n— nta a0 ( 1.02 £ 0.09 ) x 103
79 K%w, w— 7ta= a0 (99 + 05 )x10-3
rgo K~ 7T+27T0
Mg1 K 2ntz—x0 (42 £ 04 )%
Mgo K*(892)0 7t 7m0, + 06 )%
K*(892)° — K—rxT
g3 K ntw, w— ata a0 ( + 05 )%
g4 K*(892)%w, K*0 — + 30 )x1073
K rnt, w— ata— 70
Fgs K%nm® (55 + 1.1 )x10-3
M6 K2 a0(980), ag — nm° (65 + 20 )x10-3
g7 K*(892)%n, K*O — K%x0 (16 £ 05 )x10-3
rgs K%2rt2n™ (261 + 0.29 ) x 103
g0 KL pPmt o™, noK*(892)~ (1.0 + 07 )x1073
F90 K*(892)~ 2rt 7™, (4 +7 )x1074
K*(892)~ — K%7~, no
0
F91 K*(892)~ pOnt, (16 + 06 )x10~3
K*(892) — K7~
M9 K%27r+ 27~ nonresonant < 12 x 1073 CL=90%
Fog3 KOntn279(x0)
Foa K™ 3nT 27w~ (22 + 06 )x10~4

Fractions of many of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes. (Modes
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99

100
101
102
103
104
105
106
o7
108
109
110
M11
112
113
114
115
16
M17
118

119
120
121
122
123
124
125
126

127
128

129
130

131
132

for which there are only upper limits and K*(892) p submodes only appear
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below.)

Kn (480 +

Kew (111 +

K21/ (958) (94 =+

K~ a1(1260)* (79 =+

K~ a(1320)* < 2

K*(892)° 7 7~ total (24 +
W*(8902)(; 7t 7~ 3-body (1.48 +

K*(892)%p (158 +
K*(892) Otransverse (17 =+

K*(892)% p 05wave (30 =+
K*(892)° p° S-wave long. < 3
K*(892) p0 P-wave < 3
K*(892)° % D-wave (21 +
K~ mt £;(980)
K*(892)° f0(980)

K1(1270) ] (16 =+
K1(1400)" = < 1.2
K*(1410)"

K*(892)0 7 +7r 70 (1.9 =+
K*(892)07

K rntw (30 =+
K*(892)0w (11 +

K~ w1/ (958) (75 +
K*(892)%17/(958) < 11

0t Hadronic modes with three K's

KSKTK™ (435 &+
K2 ap(980)°, a — KT K~ (29 =+
K~ ap(980) T, a+ — KT K% (58 +
Kt ap(980)~, a;, — K~ K% < 11
K £,(980), fo — KtK~ < 9
Ko, 9 — KTK™ ( 200 +
K$£(1370), fy — KT K~ (17 +

3KY (75 +

Kt2K— ot (222 +
Kt K~ K*(892)°, K0 — (44 +

K—mt
K-nt¢, ¢ — KTK™ (40 =+
pK*(892)°, ¢ — KTK—, (1.06 +
KO - K-zt
K+ 2K~ 7T nonresonant (33 =+
2KYK* 7T (58 =+

0.30 ) x 1073
0.06 ) %
05 )x1073
11 )%
x 103
05 )%
0.34 ) %
0.35 ) %
0.6 )%
0.6 )%
x 1073
x 1073
0.6 )%

08 )%
%

09 )%

0.6 )%

05 )%

1.9 )x1073
x 1073

0.32 )x 1073
04 )x1073
1.7 )x10~4

x 104

x 1072
0.15 ) x 103
11 )x10~4
06 )x10~%
031 )x 104
1.7 )x107°

17 )x107°
0.20 ) x 104

15 )x107°
12 )x10~4

CL=90%

CL=90%
CL=90%

CL=90%

CL=90%

CL=95%
CL=95%
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Pionic modes
M133 mha~ ( 1.407+
M34 270 (822 +
M35 77~ 70 (147 £
M136 pT 7~ (10.0 +
M3y p0n0 (381 +
38 P ot ( 5.08 +
139 ,0(14-50)+ + — atx0 (16 =+
M40  p(1450)070 p — nta~ (44 +
F141 p(1450) ,p — 71'0 (26 =+
M4  p(1700) 7 p — a0 (60 =
M43  p(1700)%7 0 0 — o (73 +
Mas  p(1700)~7t, p~ — 7 a0 (47 +
[ 145 f0(980) O, fo — L (37 =+
[ 146 f0(500) 0 , o — 71‘+7T_ (120 +
M147 ( T )s— Wave7T
148 f0(1370)7r0, fo — mrm™ (54 +
49 f(1500)70, fy — 7t~ (57 +
M50 f(1710)7°, fy — atn~ (45 =+
151 f2 1270) 0, fz — wta” (194 +
M50 77~ 7%nonresonant (12 +
153 370 < 3.5
M54 27T 271~ (7.45 &
M55 a1(1260)T7—, af — (447 +
27t~ total

156 a1(1260) "7, af — (323 +

P07t Swave
157 a1(1260) "7, af — (19 =+

P07t D-wave
M58 a1(1260)T 7, ai’_ — onT (6.2 +
M9  2pYtotal (183 +
160 200, parallel helicities (82 =+
61 200, perpendicular helicities (48 =+
162 200, longitudinal helicities (125 +
M163  Resonant (777 )mtz~ (1.49 +

3-body total

[ 164 ontn~ (6.1 =+
[ 165 f0(980)7r+7r_, fo — (18 =+

atmw™
166 f2(1270)7T+7T_, fr — (37 =+
M7 mtm 270 ( 1.00 +
Meg  n7° il (67 +
169 wmd [l (117 +

0.025) x 1073 s=1.1
0.25 ) x 10~4
0.06 ) % S=2.1
04 )x1073
0.23 )x 1073
0.25 ) x 1073
2.0 )x107°
19 )x107°
0.4 )x10~%
15 )x10~4
17 )x10~4
11 )x10~4
0.8 )x1072
0.21 )x 104

21 )x107°
16 )x107°
16 )x107°
0.21 )x 104
0.4 )x10~%
x 104 CL=90%
0.20 ) x 1073
0.31 )x 103

0.25 ) x 103
05 )x10~%

07 )x107%
0.13 ) x 1073
32 )x107°
06 )x10~%
0.10 ) x 1073
012 )x 1073

0.9 )x10~%
05 )x10~%

06 )x10~%

0.09 ) %
06 )x10~%
035 )x 104
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170
171
172
173
174
175
176
177

178
179
180
181

182

183

184

185
186
187
188

189

100
101
102

103

104

105

106
197
108
199

2nt 27— 70 (42 + 05 )x103
nnt = [[] (109 + 0.16 ) x 103
wrt ™ [] (16 + 05 )x10~3
3T 3n~ (42 + 12 )x1074
7' (958) 70 (9.0 + 14 )x1074
7' (958) T (45 + 17 )x10~4
2n (1.68 + 0.20 ) x 10~3
nn'(958) (1.05 + 0.26 ) x 103
Hadronic modes with a KK pair
Kt K~ (3.97 £ 0.07 )x 1073
2KY (170 + 0.12 ) x 10~4
KSK= (33 + 05 )x103
K*(892)°K2, K*0 — (81 + 16 )x1075
K—nt
K*(892)T K—, K*T — (186 + 030 ) x 1073
K%W+
K*(1410)° K%, K*0 — (12 + 18 )x10~4
K—nt
K*(1410)T K—, K*T — (31 +19 )x1074
K%W+
(K™ 7)) 5—wave K2 (59 + 28 )x10~4
(K&7M) s wave K~ (38 £ 1.0 )x10~4
0(980) "7, ag — KLK~ (13 + 14 )x10~4
ap(1450)~ 7", ay — (24 420 )x107°
KK~
ap(1320) " 7t, a; — (5 +£5 )x1070
KK~
p(1450)~ 7T, p= — KIK™ (46 + 25 )x1075
KKt m~ (213 + 0.34 ) x 103
K*(892)° K%, K*0 — (110 + 021 ) x 10~4
Ktn~
K*(892)" KT, K*~ — (61 + 10 )x1074
K%W_
K*(1410)°KQ, K*0 — (5 +£8 )x107°
Ktnat
K*(1410)~ K+, K*~ — (25 +20 )x1074
K%W_
(KT 77) 5 wave K2 (36 + 19 )x10~4
(KL ™) 5 wave KT (13 £ 06 )x10~4
a9(980) T, af — KIKT (6 +4 )x1074
ap(1450) T 7, ad — (32 + 25 )x107°
KK
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M0  p(1700)T 7, pt — KIKT (11 £ 06 )x107°

Moo KT K70 (337 + 015 )x 1073

Moo K*(892)T K—, K*(892)" — ( 150 + 0.07 ) x 103
K+ 70

03 K*(892)~ KT, K*(892) — (54 £ 04 )x 104
K~ 0

04 (KJr 0)s_ wave (240 + 0.17 )x 10~3

205 ( O)S wave K (13 £05 )x 10~4

F206 f0(980) O, fo — K+ K~ (35 + 06 )><10_4

Moo7 070, ¢ — KTK~ (65 + 04 )x10~%

Mos KT K~ 7%nonresonant

F209 2K(5) 7TO < 5.9 x 10~4

Moo KTK ntm™ (2.44 £ 011 )x 1073

M1 (T 77 ) s—waver ¢ — (251 + 033 )x10~4
KT K=

M2 (60%)s—waver & = KTK™ (93 +12 )x1074

213 (¢pO)D—wavev ¢ — KTK- (83 £ 23 )x107°

Mo1a (KOK*0)s_ave, K*© — (149 + 0.30 ) x 10~4
K*EnF

M5 (K™ 7)) p_wave (27 £ 05 )x1074
(K+7r_)5—wavev

16 K1(1270)+ K™, Kf — (18 +£ 05 )x 1074
K*07T+

17 Ki(1270)TK—, K — (114 + 026 )x 1074
pO KT

M1 Ki(1270)~ K™, K] — (22 + 12 )x1073
K0~

M1 K1(1270)~ K*, K| — (146 + 0.25 ) x 10~4
P K™

Moo  K*(1410)TK—, K*T — (1.02 + 026 )x10~4
K*07T+

M1 K*(1410)” KT, K*~ — (1.14 £ 025 )x 10~4
K0 r—

[509 Kt K~ pO 3-body
o3 /"0(980)7T+7T_, fo — KT K~
Fopa  K*(892)0 KF 7t 3-
body, K*0 — K*xF
Mo05 K*(892)0W*(892)0 , K0 —

K* 71':':

Mo Ki(1270)* KT, KT —
K:I: +

Foo7  Ki(1400)F KqE Ky —
K:I: +
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208
209
230

231
232
233

234
[235
236
237

238
239

240
241
242
243

[244

['245
246

247
248
[249
250
251
252

253

[254
['255
[256

2K%7r+7r
K%K_27r+7r_
KtK - ata— 70

(120 + 023 )x103

< 14

x 104

(31 + 20 )x1073

Other KK X modes. They include all decay modes of the ¢, 7, and w.

pm0
én
ow

(14 + 05 )x10~4

< 21

Radiative modes
(176 + 031 )x 10>

POy
wy
(2}
K*(892)°

< 24

x 10—3

x 104

(274 + 0.19 ) x 107>

(41

+

07 )x10~%

Doubly Cabibbo suppressed (DC) modes or
AC = 2 forbidden via mixing (C2M) modes

K+ ¢~ wyvia D°

KT or K*(892)" e~ 7, via
50

Kt~

K+ 7~ via DCS

K+ 7~ via D°

K(5)7T+7T_in p® — DO

K*(892)T7n~, K*T —
K%W+

K5(1430) 7, K3t —
K%W+

K3(1430)T 7=, K3t —
K%W+

Kt r=x0

K+ 7~ x%via DO

K+ 721~ via DCS

Ktrton—

K+ 7t 27~ via D°

Ktr~or Kt nt 27 via
50

p~ anything via D°

DC

DC

DC

DC

< 22
< 6

( 1.48
( 1.31
< 16
< 17

(111

< 14

< 33

( 3.01
(75
( 2.45
( 2.61
(78

< 4

HoHH H

x 1079
x 1072

0.07 ) x 10~%
0.08 ) x 104
x 1075
x 104

38 0

X 10_5
x 1079

0.15 ) x 10~4
05 )x10~%
0.07 ) x 104
0.06 ) x 10~4
2.9 )x10~°

x 10~ 4

AC = 1 weak neutral current (C1) modes,
Lepton Family number (LF) violating modes,
Lepton (L) or Baryon (B) number violating modes

vy
ete™
ptp

HTTP://PDG.LBL.GOV

C1
C1
C1

Page 20

< 85
< 79
< 6.2

X 10_7
X 10_8
x 1079

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%

5=2.8

CL=95%
CL=95%

CL=90%

CL=90%
CL=90%
CL=90%
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257
258
259
260
61
262
263
264
265
266
67
68
269
270
271
272
273
274
275
276

277
278
279
280
g1
282
g3
284
g5
g6
g7
[ogs
289
290
201
292
293
294
295
296
297

KOete™

KOt~

K nTete

K*(892)0et e~

K-rntptu™

K=rtutpu=, 675 <
m,, < 875 MeV

K*(892)° ™

ata— 70t

p=eF

n0e* T

net T

ata= et T

pPe* i

wet pF

K- KtetyuF

pet i

KOet T

K- ntetuT

K*(892)0 et 1T

2~ 2eT + c.c.

2 2uT + c.c.

K~ m~2et + c.c.

K=n~2u™+ c.c.

2K~ 2et + c.c.

2K~ 2ut + c.c.

r et ut+ cc

K-m~etut+ cc.
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C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
C1 <
U] <
U] <
C1 <
U] <
C1 <
] <
C1 <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
LF [k <
L <
L <
L <
L <
L <
L <
L <
L <
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4.5
1.8
1.1
5.3
3.73
1.0
5.5
2.2
1.8
8.3
3.15
5.2
3.3
3.1
1.1
2.6
3.85
4.7
3.59
4.2

2.4
8.1
1.3
8.6
1.0
1.5
4.9
1.2
1.8
3.4
1.0
5.53
8.3
1.12
2.9
2.06
3.9
1.52
9.4
7.9
2.18

+ 04 )

x 1075
x 104
x 104
x 10~4
x 10~4
x 104
x 107
x 1072
x 10~4
x 104
x 104
x 1075
x 1072
x 1072
x 104
x 104
x 10~4
x 1072
x 104
x 10~6

x 1072
x 10~4
x 10~8
x 1075
x 104
x 1070
x 1072
x 10~4
x 104
x 1075
x 10~4
x 10~4
x 1075
x 10~4
x 1075
x 104
x 104
x 10~4
x 1072
x 105
x 104

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%
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%
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%
CL=90%
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Moo 2K et pt+ cc L < 5.7 x 1072 CL=90%
M99 pe~ LB []< 10 x 1072 CL=90%
M300 Pet LB [0 < 11 x 1075 CL=90%
301 Unaccounted decay modes (379 £ 13 )% S=1.1

[a] This value is obtained by subtracting the branching fractions for 2-, 4-
and 6-prongs from unity.

[b] This is the sum of our K 27Tz, K= 2rt 7= 70,
KO2ntor—, Kt2K—nt, 2nt2r—, 27t 27~ 70, Kt K—7nt7~, and
K+ K~ 7t 7~ 79, branching fractions.

[c] This is the sum of our K~ 37" 27~ and 371 37~ branching fractions.

[d] The branching fractions for the K~ et v,, K*(892) et v., 7~ et v,
and p~ e™ v, modes add up to 6.19 £ 0.17 %.

[e] 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.

[f] This is a doubly Cabibbo-suppressed mode.

[g] The two experiments measuring this fraction are in serious disagreement.
See the Particle Listings.

[h] Submodes of the D° — K%W+7T_ 70 mode with a K* and/or p were
studied by COFFMAN 92B, but with only 140 events. With nothing new
for 18 years, we refer to our 2008 edition, Physics Letters B667 1 (2008),
for those results.

[/] This branching fraction includes all the decay modes of the resonance in
the final state.

[/] This mode is not a useful test for a AC=1 weak neutral current because
both quarks must change flavor in this decay.

[k] The value is for the sum of the charge states or particle/antiparticle
states indicated.

[/] This limit is for either D or D° to pe~.
[n] This limit is for either D% or D° to pet.

CONSTRAINED FIT INFORMATION

An overall fit to 55 branching ratios uses 114 measurements and
one constraint to determine 32 parameters. The overall fit has a
X2 = 108.1 for 83 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi-6xj), in percent, from the fit to the branching fractions, x; =

I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to
one.
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X77 2

Xg1 13 0

Xg5 9 1 2

X96 0 12 0 0

Xg7 10 7 2 3 1

X126 1 8 0 0 1 4

X133 31 2 6 9 0 10 1

X134 5 0 1 1 0 2 0 5

X135 13 1 2 4 0 4 1 13 2

X154 50 2 7 6 0 7 1 21 3 9

X168 0 1 1 0 1 0 4 1 2

X174 0 1 1 0 1 0 4 1 2

X176 0 1 1 0 2 0 1 2

X177 2 0 0 1 0 1 0 2 0 1

X178 30 2 6 9 0 10 1 31 5 13

X179 0 1 1 0 1 0 3 1 1

X180 3 13 1 1 2 7 7 3 0 1

X191 3 13 1 1 2 7 7 3 0 1

X936 8 1 2 2 0 3 0 8 1 3

X240 12 1 2 4 0 4 0 12 2 5

X301 -30 -5 —35 -8 —11 —-16 —9 —20 —3 —43
Xe8  X77 X8l  Xo5  X96  X97 X126 X133 X134 X135

X168 3

X174 2 0

X176 3 1 1

X177 1 0 0 0

X178 20 4 3 5 2

X179 2 0 0 1 0 3

X180 2 0 0 0 0 3 0

X101 2 0 0 0 0 3 0 100

X236 5 1 1 1 1 23 1 1 1

X240 3 2 1 2 1 12 1 1 1 3

X301 —19 -3 -3 -5 -3 =20 -2 =20 -20 -5
X154 X168 X174 X176 X177 X178 X179 X180 X191 X236

X301 —7

X240
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CONSTRAINED FIT INFORMATION

An overall fit to 3 branching ratios uses 3 measurements and one
constraint to determine 4 parameters. The overall fit has a X2 =
0.0 for O degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi-6xj), in percent, from the fit to the branching fractions, x; =

I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to
one.

x| —100

x3 | —46 40

x | 0o 0o o0
X1 X5 X3

D% BRANCHING RATIOS

Some older now obsolete results have been omitted from these Listings.

Topological modes

I'(O—prongs) /Ttotal r/r
This value is obtained by subtracting the branching fractions for 2-, 4-, and 6-prongs
from unity.

VALUE DOCUMENT ID

0.15+0.06 OUR FIT

I (4-prongs) /T (2-prongs) M3/

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.207+0.016 OUR FIT

0.207+0.016+0.004 226 ONENGUT 05 CHRS Yy emulsion, Eu ~ 27 GeV

I (4-prongs) /Ttotal rs/r
This is the sum of our K_27r+7r_, K_27r+7r_7r0, 7027r+27r_, K+2K_7T+,
ot 27, 2T 27r_7r0, Kt K— 7r+7r_, and Kt K— 7t 72— 70 branching fractions.

VALUE DOCUMENT ID
0.14510.005 OUR FIT
0.14510.005 PDG 12
I (6-prongs) /Ttotal Fa/T
This is the sum of our K~ 37T 27~ and 371 37— branching fractions.
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
6.4+ 1.3 O0OURFIT
6.4+ 13 PDG 12
e o o We do not use the following data for averages, fits, limits, etc. o o @
12 i_lg +2 3 ONENGUT 05 CHRS Yy emulsion, Eu =~ 27 GeV
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Inclusive modes

I (et anything) /Tiotal s/l
The branching fractions for the K— et Ve, K*(892)~ et Ve, T et Ve, and p~ et Ve
modes add up to 6.20 & 0.17 %.

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
6.49+0.11 OUR AVERAGE

6.4640.09-£0.11 6584 + 96 1 ASNER 10 CLEO ete™ at 3774 MeV
6.3 +£0.7 +£0.4 200 + 32 ABLIKIM 07G BES2 et e™ ~ 4(3770)
6.46+0.17+0.13 2246 + 57  ADAM 06A CLEO See ASNER 10

6.9 +£0.3 +£0.5 1670  ALBRECHT 96C ARG eTe™ & 10 GeV
6.64+0.18+0.29 4609  KUBOTA 968 CLE2 eTe™ ~ T(4S)

1Using the DT and D9 lifetimes, ASNER 10 finds that the ratio of the Dt and D9
semileptonic widths is 0.985 4 0.015 + 0.024.

I (u anything) /Teotal le/T
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

6.71+0.6 OUR FIT

6.4+0.8 OUR AVERAGE

6.8+£1.54+0.8 79 + 10 1 ABLIKIM 08L BES2 ete =~ P(3772)
6.5+1.24+0.3 36 KAYIS-TOPAK.05 CHRS vy emulsion
6.0£0.7+1.2 310 ALBRECHT 96C ARG eTe™ ~ 10 GeV

1 ABLIKIM 08L finds the ratio of D — /ﬁ'X and DO — ,u+X branching fractions to
be 2.59 £+ 0.70 & 0.25, in accord with the ratio of D+t and DO lifetimes, 2.54 £ 0.02.

(K~ anything) /Ttotal r7/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.547+0.028 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.
0.578+0.016£0.032 2098 + 59 ABLIKIM 076 BES2 ete™ =~ ¥(3770)
0.546 7 9-039 1 BARLAG 92c ACCM 7~ Cu 230 GeV
0.609+0.0324+0.052 COFFMAN 91 MRK3 ete™ 3.77 GeV

0.42 40.08 AGUILAR-... 87E HYBR mp, pp 360, 400 GeV
0.55 +£0.11 121 SCHINDLER 81 MRK2 eTe™ 3.771 GeV
0.35 £0.10 19 VUILLEMIN 78 LGW et e~ 3.772 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.
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WEIGHTED AVERAGE
0.547+0.028 (Error scaled by 1.3)

XZ

-+ ABLIKIM 07G BES2 0.7

- BARLAG 92C ACCM 0.0

- - COFFMAN 91 MRK3 1.0

- - AGUILAR-... 87E HYBR 25

- - SCHINDLER 81 MRK2 0.0

""" - VUILLEMIN 78 LGW 3.9
8.2

(Confidence Level = 0.146)
| J

0 0.2 0.4 0.6 0.8 1
I'(K_ anything)/rtota|

[F (K° anything) + I (K°anything) ] /Tsotal

rg/T

VALUE EVTS DOCUMENT ID TECN COMMENT

0.47 +0.04 OUR AVERAGE

0.476-0.048+0.030 250 + 25 ABLIKIM 06U BES2 et e~ at 3773 MeV
0.455-£0.050 +0.032 COFFMAN 91 MRK3 ete™ 3.77 GeV
(K™ anything) /Tiotal Mo/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.034+0.004 OUR AVERAGE

0.035£0.007+0.003 119 +23  ABLIKIM 076 BES2 et e ~ (3770)
0.034 7 9-067 1 BARLAG 92¢ ACCM 7~ Cu 230 GeV
0.028-£0.009 £ 0.004 COFFMAN 91 MRK3 ete™ 3.77 GeV
0.03 7355 AGUILAR-... 87E HYBR p, pp 360, 400 GeV
0.08 +0.03 25  SCHINDLER 81 MRK2 ete™ 3.771 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.

I(K*(892)~ anything) /Total M0/
VALUE EVTS DOCUMENT ID TECN COMMENT
0.153+0.083+0.019 28 + 15 ABLIKIM 06U BES2 et e~ at 3773 MeV
I (K*(892)° anything) /T'sotal M/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.087+0.040+0.012 96 + 44 ABLIKIM 05p BES eTe™ ~ 3773 MeV
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I (K*(892)* anything) /Total F12/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.036 90 ABLIKIM 06U BES2 et e at 3773 MeV
I (K*(892)°anything) /T'total 3/l
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.02840.012+0.004 31 + 12 ABLIKIM 05 BES eTe™ ~ 3773 MeV
I (n anything) /Tiotal M4/l
This ratio includes 7 particles from 7/ decays.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
9.5+0.4+0.8 4463 4197 HUANG 068 CLEO et e at ¢(3770)

’ )
I(7' anything) /Ttal Ms/T
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT
2.48+0.17+0.21 299 + 21 HUANG 068 CLEO et e™ at ¢(3770)
I (¢ anything) /T¢otal Me/T
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
1.05+0.08+0.07 368 + 24 HUANG 068 CLEO et e at ¢(3770)
e o o We do not use the following data for averages, fits, limits, etc. o o @
1717078 +0.17 9  BAI 00c BES ete— — DD* D*D*
I (invisibles) /T otal M7/T
VALUE CL% DOCUMENT ID TECN COMMENT
<9.4 x 1075 90 LAI 17 BELL eTe™ at T(nS), n=4,5

Semileptonic modes
r(K- et Ve)/rtotal M9/T

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
3.530+0.028 OUR FIT Error includes scale factor of 1.1.
3.503+0.029 OUR AVERAGE

3.505-0.014+0.033 71k 1 ABLIKIM 15X BES3 2.92 fb— 1, 3.773 GeV
3.50 +0.03 +0.04  14.1k 1 BESSON 09 CLEO ete™ at(3770)
3.45 40.10 +0.19 13k 2WIDHALM 06 BELL ete™ ~ 7(45)
3.82 +0.40 +=0.27 104 ABLIKIM 04c BES et e, 3.773 GeV
3.4 £05 =04 55 ADLER 89 MRK3 et e 3.77 GeV

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

3.56 +=0.03 +=0.09 3 DOBBS 08 CLEO See BESSON 09

3.44 +£0.10 +£0.10 1.3k COAN 05 CLEO See DOBBS 08

1 See the form-factor parameters near the end of this po Listing.
f1(0)
Tt

2
=] =0.042 £
f(0)

2The et ve and K™ et Vg results of WIDHALM 06 give ‘#
(o)
0.003 £ 0.003.

£7(0
3DOBBS 08 establishes |+ 10

cd . £
Ves  £K(0)
decays to Ket Ve and ret v

| = 0.188 + 0.008 + 0.002 from the D and DO

e
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MK~ etwe)/T(K— =) l19/T32
VALUE EVTS DOCUMENT ID TECN COMMENT
0.907+0.011 OUR FIT Error includes scale factor of 1.2.

0.930+0.013 OUR AVERAGE

0.927+0.007£0.012 76k+323 1 AUBERT 078G BABR et e™ ~ 7(45)
0.978+0.027 £0.044 2510 2 BEAN 93c CLE2 ete =~ T(4S)
0.90 +£0.06 +0.06 584 3 CRAWFORD 91B CLEO ete™ ~ 10.5 GeV
0.91 4+0.07 £0.11 250 4 ANJOS 89F E691 Photoproduction

1 The event samples in this AUBERT 07BG result include radiative photons. The DY —
K~ et v form factor at ¢ =0is f, (0) = 0.727 + 0.007 =+ 0.005 + 0.007.

2BEAN 93C uses K~ ,u+ vy, as well as K~ et Ve
adjustment to the number of the ;ﬁ' events to use them as eT events. A pole mass of
2.00 £ 0.12 + 0.18 GeV/c2 is obtained from the q2 dependence of the decay rate.

3 CRAWFORD 918 uses K~ et vg and K~ ut v,
21104403 GeV/c2 from the q2 dependence of the decay rate.

events and makes a small phase-space

candidates to measure a pole mass of

—0.2-0.2
4 ANJOS 89F measures a pole mass of 2.11’8"2l + 0.2 GeV/c2 from the q2 dependence
of the decay rate.

MK~ pt ) Miotal 20/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
3.31+0.13 OUR FIT
3.451+0.10+0.21 1249 + 43 WIDHALM 06 BELL ete™ ~ T(4S)
M(K~ptv,) /T (pt anything) F0/le
VALUE EVTS DOCUMENT ID TECN _ COMMENT
0.50 £0.05 OUR FIT
0.472+0.051+0.040 232 KODAMA 94 E653 w emulsion 600 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.32 +£0.05 +£0.05 124 KODAMA 91 EMUL pA 800 GeV
I'(K‘ pt VM)/F(K_ 1r+) M20/32
VALUE EVTS DOCUMENT ID TECN _ COMMENT

0.851+0.033 OUR FIT

0.84 +0.04 OUR AVERAGE

0.852+0.034£0.028 1897 1 FRABETTI 95G E687 ~Be E’Y: 220 GeV
0.82 +0.13 +0.13 338 2 FRABETTI 931 E687 ~Be E,y: 221 GeV

0.79 £0.08 £0.09 231 3 CRAWFORD 91B CLEO ete™ ~ 10.5 GeV

1 FRABETTI 956 extracts the ratio of form factors f_(0)/fL(0) = — 1.31_3'2 £ 0.6, and
measures a pole mass of 1.871_8'%)% 1_882 GeV/c2 from the q2 dependence of the decay

rate.
2FRABETTI 931 measures a pole mass of 21+8§i’8§ GeV/c2 from the q2 dependence

of the decay rate.

3 CRAWFORD 91B measures a pole mass of 2.00 £ 0.12 4 0.18 GeV/c:2 from the q2
dependence of the decay rate.
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r(K*(892)— et Ve)/rtotal 21/
Both decay modes of the K*(892) ™ are included.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

2.15+0.16 OUR FIT

2.16+0.15+0.08 219+ 16 1 COAN 05 CLEO eTe™ at (3770)

1 COAN 05 uses both K~ 79 and K%ﬂ'_ events.

* - 0 -
r(K*(892)~ et ) /T (KYntn™) M21/T36
Unseen decay modes of the K*(892) ™ are included.
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.78+0.07 OUR FIT
0.76+0.12+0.06 152 1 BEAN 93¢ CLE2 ete™ ~ T(4S5)
1 BEAN 93¢ uses K*~ ;ﬁ' vy, as well as K*~ et Ve events and makes a small phase-space
adjustment to the number of the ,u"' events to use them as eT events.
* - 0 -
r(K*(892)~ p*u,)/M(Kentn™) l22/T36
Unseen decay modes of the K*(892) ™ are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.674+0.068+0.026 175 & 17 L1INK 058 FOCS v A, E., ~ 180 GeV

1| INK 058 finds that in DO — KOx— ;ﬁ' vy the KOx— system is 6% in S-wave.

I'(K- 7I'0 e+ Ve) /l'tota| r23/r
VALUE EVTS DOCUMENT ID TECN COMMENT
0.016 1 3-013 10,002 4 lpal 91 MRK3 eTe™ ~ 3.77 GeV

1 BAI 91 finds that a fraction 0791‘8%?1‘882 of combined D1 and DO decays to

Kret Ve (24 events) are K*(892) et Ve. BAI 91 uses 56 K™ et Ve events to measure

a pole mass of 1.8 + 0.3 £ 0.2 GeV/c2 from the q2 dependence of the decay rate.

r@r et Ve) /Ttotal M2a/T

VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

27 109 OuR AVERAGE

2.61+1.04+0.28 943 ABLIKIM 060 BES2 et e at 3773 MeV
28 T37 +03 6 LAl 91 MRK3 ete™ ~ 3.77 GeV
1BAI 91 finds that a fraction 0791_8%?1_882 of combined D1 and DO decays to
KmeT v, (24 events) are K*(892) eT v/,
r(K- 7|'+ T e+ Ve)/rtota| r25/r
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
28%14+03 8 ARTUSO 07A CLEO ete™ at T(3770)
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r(K1(1270)— et Ve)/rtotal I-26/r
VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT
767 31+09 8  L1ARTUSO 07A CLEO eT e~ at T(3770)

1 This ARTUSO 07A result is corrected for all decay modes of the Kj(1270)™.

NK—ntn=pty,)/F(K~pty,) Fa7/M20
VALUE CL% DOCUMENT ID TECN COMMENT

<0.037 90 KODAMA 93B E653 7~ emulsion 600 GeV
r((K*(892)m)~ p*u,)/T(K~ pty,) lg/M20
VALUE CL% DOCUMENT ID TECN COMMENT

<0.043 90 1 KODAMA 93B E653 7~ emulsion 600 GeV

1 KODAMA 938 searched in K~ 7+ 7~ pT v, , but the limit includes other (K*(892) 7)™
charge states.

r(""_ et Ve)/rtotal F29/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

0.2911+0.004 OUR FIT Error includes scale factor of 1.1.

0.29310.004 OUR AVERAGE

0.295+40.004 +0.003 6.3k L ABLIKIM 15X BES3 2.92 fb— 1, 3.773 GeV
0.28840.008 +-0.003 1.3k 1 BESSON 09 CLEO ete at ¥(3770)
0.27940.027£0.016 126 2 WIDHALM 06 BELL ete = T(4S)
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.2994+0.011+0.009 3 DOBBS 08 CLEO See BESSON 09
0.26240.025+40.008 117 COAN 05 CLEO See DOBBS 08
1 See the form-factor parameters near the end of this po Listing.
f7(0
2The n~ et v, and K~ et results of WIDHALM 06 give | V<4 - 3 )|2 =0.042 +
e e Ves  £K(0)

0.003 £ 0.003.
Ved . fi(O)
Vs fﬁ(O)

decays to Ket Ve and met Ve-

M(r=etwe)/T(K~etwe) l29/T19
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0823+0.0014 OUR FIT Error includes scale factor of 1.1.

0.085 +0.007 OUR AVERAGE

3DOBBS 08 establishes | | = 0.188 + 0.008 % 0.002 from the D1 and DO

0.082 £0.006 4+0.005 1 HUANG 05 CLEO ete™ x 7(4S)
0.101 4+0.020 +0.003 91 2 FRABETTI 968 E687 -~ Be, E’Y ~ 200 GeV
0.103 £+0.039 +0.013 87 3BUTLER 95 CLE2 < 0.156 (90% CL)
LHUANG 05 uses both e and p events, and makes a small correction to the p
f7(0
events to make them effectively e events. This result gives |# . ;( )’2 =
cs f+(0)

+0.006 +0.005
0.038 _ 5’007 —0.003"
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2FRABETTI 968 uses both e and 1 events, and makes a small correction to the 1 events to

make them effectively e events. This result gives |—CK—| =0.0504+0.011+0.002.
Ves £5(0)
; ) v, fT0)
BUTLER 95 has 87 £33 7~ et v events. The result gives ]—Cd . ; | = 0.052 £+
Ves £K(0)
0.020 + 0.007.
I‘(7r— et Ve)/r(K_ 1r+) I‘29/I‘32
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
7.471+0.13 OUR FIT Error includes scale factor of 1.1.
7.02+0.17+0.23 375k LLEES 15F BABR 347 fb—1, 10.58 GeV
1 See the form-factor parameters near the end of the DO Listing.
M= pt Vp,) /Ttotal M30/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
0.237+0.024 OUR FIT
0.2311+0.0261+0.019 106 + 13 WIDHALM 06 BELL ete™ ~ T(45)
M= wtv,)/T(K~pty,) l30/l20
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.072+0.007 OUR FIT
0.074+0.008+0.007 288 +29  lLINK 05 FOCS A, E, ~ 180 GeV

LLINK 05 finds the form-factor ratio ]fO”(O)/fOK(O)] to be 0.85 &+ 0.04 £+ 0.04 £ 0.01.

r(P- et Ve)/rtotal M31/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.77+0.124+0.10 305 £ 21  12poBBS 13 CLEO ete™ at 4(3770)

e o o We do not use the following data for averages, fits, limits, etc. ® o o
1.94+0.394+0.13 31+ 6 COAN 05 CLEO See DOBBS 13

1DOBBS 13 finds (D0 — p~eTr,) /2 T(DT — pletuy) =1.03 £ 0007008,
isospin invariance predicts the ratio is 1.0.
25ee the DT Listings for D — pe+ v form factors.

Hadronic modes with a single K

MK~ 7)) /Teotal M3/
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

3.89 +0.04 OURFIT Error includes scale factor of 1.1.

3.93 +0.05 OUR AVERAGE Error includes scale factor of 1.1.

3.9344+0.0214+0.061 BONVICINI 14 CLEO All CLEO-c runs
4.007+£0.037+£0.072  33.8k AUBERT 08L BABR ete™ at T(4S)
3.82 +£0.07 £0.12 1 ARTUSO 98 CLE2 CLEO average
3.90 +0.09 +0.12 5.4k 2 BARATE 97C ALEP From Z decays
3.41 +0.12 +0.28 1.2k 2 ALBRECHT 94F ARG ete w~ T(4S)
3.62 +0.34 +£0.44 2 DECAMP 91) ALEP From Z decays

HTTP://PDG.LBL.GOV Page 32 Created: 5/30/2017 17:22



Citation: C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update

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

3.89140.035-0.069 3 DOBBS 07 CLEO See BONVICINI 14
3.91 4+0.08 £0.09 103k  3HE 05 CLEO See DOBBS 07
3.81 +0.15 +0.16 12k 4ARTUSO 98 CLE2 ete at 7(45)
3.69 4+0.11 +0.16 5 COAN 98 CLE2 See ARTUSO 98
45 +06 +0.4 6 ALBRECHT 94 ARG ete™ ~ 7T(45)
3.95 +0.08 +0.17 42k 27 AKERIB 93 CLE2 See ARTUSO 98
45 +0.8 +05 56 2 ABACHI 88 HRS ete™ 29 GeV

42 +04 +04 0.9k ADLER 88C MRK3 ete™ 3.77 GeV
41 +06 03k  SSCHINDLER 81 MRK2 ete™ 3.771 GeV
43 +1.0 130 9PERUZZI 77 LGW ete™ 3.77 GeV

1 This combines the CLEO results of ARTUSO 98, COAN 98, and AKERIB 93.

2 ABACHI 88, DECAMP 91J, AKERIB 93, ALBRECHT 94F, and BARATE 97C use
D*(2010)+ — DOnt decays. The mt is both slow and of low pT with respect
to the event thrust axis or nearest jet (= D*+t direction). The excess number of such
7 T's over background gives the number of D*(2010)+ — DOzt events, and the
fraction with DO — K~ 7T gives the DO — K=zt branching fraction.

3DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

4ARTUSO 98, following ALBRECHT 94, uses DO mesons from B0 —
D*(2010)+X£_D€ decays. Our average uses the CLEO average of this value with
the values of COAN 98 and AKERIB 93.

5 COAN 98 assumes that [(B — DX ¢t w)/T(B — Xetv) =10 — 3|V, p/V.p|? -
0.010 % 0.005, the last term accounting for B — D:— KX¢—v. COAN 98 is included
in the CLEO average in ARTUSO 98.

6 ALBRECHT 94 uses DO mesons from B0 — D*+ ¢~ Uy decays. This is a different set
of events than used by ALBRECHT 94F.

7 This AKERIB 93 value includes radiative corrections; without them, the value is 0.0391 +
0.0008 + 0.0017. AKERIB 93 is included in the CLEO average in ARTUSO 98.

8 SCHINDLER 81 (MARK-2) measures o(et e — (3770)) x branching fraction to be
0.24 £+ 0.02 nb. We use the MARK-3 (ADLER 88C) value of 0 = 5.8 & 0.5 + 0.6 nb.
9PERUZZI 77 (MARK-1) measures o(et e~ — (3770)) x branching fraction to be
0.25 £ 0.05 nb. We use the MARK-3 (ADLER 88() value of o = 5.8 £ 0.5 + 0.6 nb.

r(K+7r—)/|-(K_1r+) M33/M32
VALUE (units 1073) DOCUMENT ID TECN COMMENT

3.56 +£0.06 OUR AVERAGE

3.53 +0.13 ko 14 BELL ete™ — T(nS)
3.568+0.066 2 AALJ 13CE LHCB ppat7, 8 TeV

3.51 +0.35 3 AALTONEN  13AE CDF pp at 1.96 TeV

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

3.52 +0.15 4 AAL 13N LHCB Repl. by AAIJ 13CE

1 Based on 976 fb—1 of data collected at Y (nS) resonances. Assumes no CP violation.
2Based on 3 fb—1 of data collected at /s =7, 8 TeV. Assumes no CP violation.

3 Based on 9.6 fb—1 of data collected at the Tevatron. Assumes no CP violation.
4Based on 1 fb~ ! of data collected at /s =7 TeV in 2011. Assumes no CP violation.
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0.0
r(Ks"" )/rtotal 34/T
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 @
1.2404+0.017+£0.056 614 HE 08 CLEO See MENDEZ 10
0.0 -
r(kg=%)/F(K~xt) M34/T32
VALUE EVTS DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.684+0.12+0.11 119 ANJOS 928 E691 ~Be 80-240 GeV
0.0 — —
F(K3x0)/[F(K~a+) +T(K*tx™)] l34/(M 32+ 240)
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
30.4+0.9 OUR FIT
30.440.31+0.9 20k MENDEZ 10 CLEO et e~ at 3774 MeV
0.0 0+ —
r(kgx)/T(Kgmta™) l34/36
VALUE EVTS DOCUMENT ID TECN COMMENT
0.432+0.028 OUR FIT
0.44 +0.02 +0.05 1942 4 64 PROCARIO 938 CLE2 et e~ 10.36-10.7 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.34 £0.04 +0.02 92 LALBRECHT 92P ARG et e~ ~ 10 GeV
0.36 +0.04 +0.08 104 KINOSHITA 91 CLEO et e~ ~ 10.7 GeV
1 This value is calculated from numbers in Table 1 of ALBRECHT 92p.
(K9 7%) /Teotal s/l
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
0.998+0.040+0.048 1116 L HE 08 CLEO ete™ at (3770)

1 The difference of HE 08 DO — K% 70 and K?ﬂ'o branching fractions over the sum is
0.108 £ 0.025 £ 0.024. This is consistent with U-spin symmetry and the Cabibbo angle.

M(KErt7~) /Tiotal F36/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o @
2.5240.2040.25 284 + 22 LALBRECHT = 94F ARG ete™ & T(45)
3.2 £0.3 +0.5 ADLER 87 MRK3 ete™ 3.77 GeV
2.6 +0.8 32+ 8 2S5CHINDLER 81 MRK2 eTe™ 3.771 GeV
4.0 +£1.2 28 3PERUZZI 77 LGW et e 3.77 GeV

1 See the footnote on the ALBRECHT 94F measurement of MK— 7T+)/I'tota| for the
method used.

2SCHINDLER 81 (MARK-2) measures o(et e~ — (3770)) x branching fraction to be
0.30 £ 0.08 nb. We use the MARK-3 (ADLER 88() value of o = 5.8 £ 0.5 + 0.6 nb.

3PERUZZI 77 (MARK-1) measures o(et e~ — (3770)) x branching fraction to be
0.46 £ 0.12nb. We use the MARK-3 (ADLER 88() value of o = 5.8 £ 0.5 + 0.6 nb.
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0 - —
F(Kgm*n~)/T(K~ =) M36/T'32
VALUE EVTS DOCUMENT ID TECN COMMENT
0.71+£0.05 OUR FIT Error includes scale factor of 1.1.
0.81+0.051+0.08 856 + 35 FRABETTI 94) E687 ~Be EY:220 GeV
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.85+0.40 35 AVERY 80 SPEC N — D*t
1.4 +05 116 PICCOLO 77 MRK1 et e~ 4.03, 4.41 GeV
0,0 0 -
r(k3p%)/T(Kgntn™) _ _ l37/l36
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT
0.2241'8'8%; OUR AVERAGE Error includes scale factor of 1.7.
0.2104+0.016 1 AUBERT 08AL BABR Dalitz fit, &~ 487 k evts
0.264+0.009 3-010 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.267+0.011 - 502 ASNER 04A CLEO See MURAMATSU 02
0.3504+0.028 +-0.067 FRABETTI 94G E687 Dalitz fit, 597 evts
0.22740.03240.009 ALBRECHT 93D ARG Dalitz fit, 440 evts
0.21540.0514+0.037 ANJOS 93 E691 ~Be 90-260 GeV
0.20 +0.06 +0.03 FRABETTI 92B E687 v Be, E’Y: 221 GeV
0.12 +0.01 +0.07 ADLER 87 MRK3 ete™ 3.77 GeV

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

MNKiw, w— 7ta”)/M(KErtn™) I3g/l36
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.0073+0.0020 OUR AVERAGE

0.009 =0.010 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts

0.0072:+0.0018 ~J- 5010 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts

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

0.0081+0.0019 +J-9018 ASNER 04A CLEO See MURAMATSU 02

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

(K (7 77)s_wave) /T (K37t ™) l39/T36
This is the "fit fraction” from the Dalitz-plot analysis. The (77+7T_)S—wave includes
what in isobar models are the f;(980) and f;(1370); see the following two data blocks.

VALUE DOCUMENT ID TECN  COMMENT

0.11940.026 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.
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0 - 0 -
r(K$ 5(980), 5(980) — x* 7 ~) /T (K§nta™) Fa0/T 36
Fit fraction from the Dalitz plot analyses.
VALUE DOCUMENT ID TECN COMMENT
0.043::0.005 +0-912 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.042+0.005 + 3-011 ASNER 04A CLEO See MURAMATSU 02
0.068+0.016+0.018 FRABETTI 94G E687  Dalitz fit, 597 evts
0.046+0.018+0.006 ALBRECHT 93D ARG Dalitz fit, 440 evts
0 - 0 -
r(K% fb_(1_370), fo — 1!'+1r )/r(Ks1lt+1l' ) _ F41/T36
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT
0.099:+0.011 +-928 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.098+0.014 7052 ASNER 04A CLEO See MURAMATSU 02
0.0774+0.022+0.031 FRABETTI 94G E687  Dalitz fit, 597 evts
0.082+0.028+0.013 ALBRECHT 93D ARG Dalitz fit, 440 evts
0 - 0 -
I‘(Ks f'z_(1.270), f2 — 1!'+1r )/I'(K51r_+1r ) . F42/T 36
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN  COMMENT
+0.0035
0.0032 " 5'5025 OUR AVERAGE
0.006 +0.007 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts
0.0027:£0.0015 T3 5037 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.0036+0.0022 - 9332 ASNER 04A CLEO See MURAMATSU 02
0.037 +0.014 +0.017 FRABETTI 94G E687  Dalitz fit, 597 evts
0.050 +0.021 +40.008 ALBRECHT 93D ARG Dalitz fit, 440 evts

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

* -t K* - 0. — 0t

I'(K (892) T ._K (892) — Kgm _)/F(Ks'zr m ) F43/T36
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT
0.5881'8'833 OUR AVERAGE Error includes scale factor of 2.0.
0.55740.028 1 AUBERT 08AL BABR Dalitz fit, =~ 487 k evts
0.657+0.013 7 0-018 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.663+0.013+0-92% ASNER 04A CLEO See MURAMATSU 02
0.625+0.036+0.026 FRABETTI 94G E687  Dalitz fit, 597 evts
0.7184+0.042+0.030 ALBRECHT 93D ARG Dalitz fit, 440 evts
0.480+0.097 ANJOS 93 E691 ~Be 90-260 GeV
0.56 4+0.04 +0.05 ADLER 87 MRK3 ete™ 3.77 GeV
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1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

* -t - 0. — 0+ —
M(K5(1430)~7*, Kg~ — Kn~) /T (K&nta™) 44/ 36
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN COMMENT
+0.014
0.095™" 0.010 OUR AVERAGE
0.102+0.015 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts
0.073+0.007 T 3931 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.072+0.007 +J-51% ASNER 04A CLEO See MURAMATSU 02
0.109+0.027+0.029 FRABETTI 94G E687  Dalitz fit, 597 evts
0.12940.034+0.021 ALBRECHT 93D ARG Dalitz fit, 440 evts

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

r(K3(1430)~ 7+, K3~ — K3n~)/T(K3ntn™) la5/T36
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT
+0.0070

0.0120_0_0035 OUR AVERAGE

0.022 +0.016 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts

0.011 +0.002 +3-997 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts

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

0.011 +0.002 TJ:502 ASNER 04A CLEO See MURAMATSU 02

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

r(K*(1680)~x+, K*~ — Kx~)/F(K3ntn™) Fa6/T36
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.016:0.013 OUR AVERAGE

0.007-0.019 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts

0.022+0.004 +3-018 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts

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

0.023+0.005 7597 ASNER 04A CLEO See MURAMATSU 02

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.
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r(k*(892)*n—, K*(892)* — KYnt)/F(Kintn~) Ta7/T36
This is the “fit fraction” from the Dalitz-plot analysis. This is a doubly Cabibbo-
suppressed mode.

VALUE (units 10_3) DOCUMENT ID TECN COMMENT

40129 OUR AVERAGE

4.6+2.3 1 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts
34413781 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts

e o o We do not use the following data for averages, fits, limits, etc. ® o o
3.4£1313° ASNER 04A CLEO See MURAMATSU 02

1 The error on this AUBERT 08AL value includes both statistical and systematic uncer-
taities; the latter dominates.

This is the “fit fraction” from the Dalitz-plot analysis. This is a doubly Cabibbo-
suppressed mode.

VALUE CL% DOCUMENT ID TECN  COMMENT
<5x10~4 95 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts
r(K3(1430)* 7~ , K3t — KQat)/r(Kixtn™) la9/T36

This is the “fit fraction” from the Dalitz-plot analysis. This is a doubly Cabibbo-
suppressed mode.

VALUE L% DOCUMENT ID TECN  COMMENT
<1.2 x 103 95 AUBERT 08AL BABR Dalitz fit, ~ 487 k evts
r(K%#*n~ nonresonant) /I (KYn*x™) 50/l 36

This is the “fit fraction” from the Dalitz-plot analysis. Neither FRABETTI 94G nor
ALBRECHT 93D (quoted in many of the earlier submodes of K% T 7 ) sees evidence
for a nonresonant component.

VALUE DOCUMENT ID TECN COMMENT
0.009::0.004 +-920 MURAMATSU 02 CLE2 Dalitz fit, 5299 evts
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.007+0.007 +3-921 ASNER 04A CLEO See MURAMATSU 02
0.26340.024+0.041 ANJOS 93 E691 ~Be 90-260 GeV
0.26 4+0.08 +£0.05 FRABETTI 92B E687 + Be, E,y: 221 GeV
0.33 4+0.05 +0.10 ADLER 87 MRK3 ete™ 3.77 GeV

- 0
(K~ 7t 7%) /Tiotal Ms1/T
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 @
14.574+0.12+0.38 1 poBBS 07 CLEO See BONVICINI 14
149 +0.3 +£0.5 19k +150 THE 05 CLEO See DOBBS 07
13.3 £1.2 +£1.3 931 ADLER 88C MRK3 et e~ 3.77 GeV
11.7 +4.3 37 25CHINDLER 81 MRK2 et e™ 3.771 GeV

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

2SCHINDLER 81 (MARK-2) measures o(et e™ — ¢(3770)) x branching fraction to be
0.68 £ 0.23 nb. We use the MARK-3 (ADLER 88() value of o = 5.8 £ 0.5 + 0.6 nb.
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r(K—nta%)/r(K-=t) Ms1/M32
VALUE EVTS DOCUMENT ID TECN COMMENT

3.65 +£0.13 OURFIT Error includes scale factor of 2.1.

3.76 £0.10 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

3.80240.022+0.073 BONVICINI 14 CLEO All CLEO-c runs
3.81 +£0.07 +£0.26 10k BARISH 96 CLE2 ete™ ~ T(4S)
3.04 +0.16 +0.34 931 LALBRECHT 92 ARG etTe™ a~ 10 GeV
2.8 +0.14 +0.52 1050 KINOSHITA 91 CLEO ete™ ~10.7 GeV

1 This value is calculated from numbers in Table 1 of ALBRECHT 92p.

WEIGHTED AVERAGE
3.7640.10 (Error scaled by 1.4)

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

2

X
BONVICINI 14 CLEO 0.3
BARISH 96 CLE2 0.0

ALBRECHT 92P ARG 3.7
KINOSHITA 91 CLEO

4.0
(Confidence Level = 0.134)
| J

2 3 4 5 6
r(k= =t x%)/r(k= =)

r(k=p*)/r(K~ntx0) I52/Ts1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN  COMMENT

0.78 +0.04 OUR AVERAGE

0.7884+0.01940.048 KOPP 01 CLE2 Dalitz fit, = 7,000 evts

0.765+0.041+0.054 FRABETTI 94G E687 Dalitz fit, 530 evts

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

0.64740.03940.150 ANJOS 93 E691 ~Be 90-260 GeV

0.81 +0.03 +0.06 ADLER 87 MRK3 ete™ 3.77 GeV

r(K=p(1700)*, p* — nt+x0) /I (K~ ntx0) Ms3/Ts1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.057+0.008+0.009 KOPP 01 CLE2 Dalitz fit, &~ 7,000 evts
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r(K*(892)~ =+, K*(892)~ —» K~ n%)/I (K~ =+ x9) Msa/T51
This is the “fit fraction” from the Dalitz-plot analysis.
VALUE DOCUMENT ID TECN _ COMMENT

0.160+0-023 OUR AVERAGE

0.161+0.007 T Q-5 KOPP 01 CLE2 Dalitz fit, ~ 7,000 evts

0.148+0.028 £0.049 FRABETTI 94G E687 Dalitz fit, 530 evts

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

0.084+0.011+£0.012 ANJOS 93 E691 ~Be 90-260 GeV

0.12 £0.02 £0.03 ADLER 87 MRK3 et e~ 3.77 GeV

r(K*(892)°x°, K*(892)° - K~ «t+)/I (K~ xtx0) Mss/Ms1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN  COMMENT

0.135+0.016 OUR AVERAGE

0.127+£0.009+0.016 KOPP 01 CLE2 Dalitz fit, & 7,000 evts

0.165+0.031+£0.015 FRABETTI 94G E687 Dalitz fit, 530 evts

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

0.142+0.018+£0.024 ANJOS 93 E691 -~ Be 90-260 GeV

0.13 +0.02 +0.03 ADLER 87 MRK3 ete™ 3.77 GeV

M(K3(1430)~7t, Kg~ — K~ a°) /T (K~ a+x0) Ms6/Ms1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN COMMENT

0.033+0.006+0.014 KOPP 01 CLE2 Dalitz fit, & 7,000 evts

* 0.0 7¢*0 - - 0

F(70(1430) T, Ky — K 1r+)/I'(K ntx ) M's7/Ts1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN  COMMENT

0.041:+0.006 0932 KOPP 01 CLE2 Dalitz fit, ~ 7,000 evts

r(k*(1680)~ =+, K*~ — K~ x9) /I (K~ atx0) Mss/M's1
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE DOCUMENT ID TECN  COMMENT

0.013+0.003+0.004 KOPP 01 CLE2 Dalitz fit, & 7,000 evts

(K~ 7t «° nonresonant) /I (K~ n+ n9) s0/M51
This is the “fit fraction” from the Dalitz-plot analysis.

VALUE EVTS DOCUMENT ID TECN COMMENT

0.08010-049 OUR AVERAGE

0.075+0.009 +3-0% KOPP 01 CLE2 Dalitz fit, & 7,000 evts
0.101+£0.033+0.040 FRABETTI 94G E687 Dalitz fit, 530 evts

o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.036+0.004+0.018 ANJOS 93 E691 ~Be 90-260 GeV

0.09 £0.02 4+0.04 ADLER 87 MRK3 ete™ 3.77 GeV

0.51 £0.22 21 SUMMERS 84 E691 Photoproduction
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05,0
I (K%270) /Teotal Feo/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
9.1 +1.1 OUR AVERAGE Error includes scale factor of 2.2.
10.58+0.38+0.73 1259 LOWREY 11 CLEO ete™ ~ 3.77 GeV
8.34+0.45+0.42 ASNER 08 CLEO etTe  — DOBO,
3.77 GeV
0 0 0
I (K% (27%)-S-wave) /T (K% 2n0) le1/T60
VALUE (%) DOCUMENT ID TECN COMMENT
28.91+6.31+3.1 LOWREY 11 CLEO Dalitz analysis, 1259 evts
* 0.0 %0 0.0 0.0
l‘(? (892)° 7%, K*® — Kgm )/I'(sz ) F62/T34
VALUE (%) DOCUMENT ID TECN COMMENT
65.6+ 5.31+2.5 LOWREY 11 CLEO Dalitz analysis, 1259 evts
e o o We do not use the following data for averages, fits, limits, etc. ® o @
55 T1o 7 PROCARIO 938 CLE2 Dalitz plot fit, 122 evts
* 0.0 %0 0.0 0.0
l‘(? (1430)°7°, K* — K )/I'(K521r ) M63/T60
VALUE (%) DOCUMENT ID TECN COMMENT
0.49+0.45+2.51 LOWREY 11 CLEO Dalitz analysis, 1259 evts
* 0.0 %0 0.0 0.0
r(K*(1680)°7%, K*0 — Ken0)/r(K%2x%) Fea/T60
VALUE (%) DOCUMENT ID TECN COMMENT
11.242.7+25 LOWREY 11 CLEO Dalitz analysis, 1259 evts
0 0 01,0
[ (K £(1270), f, — 2x°) /I (K%2x0) Fes/Teo
VALUE (%) DOCUMENT ID TECN COMMENT
2.481+0.911+0.78 LOWREY 11 CLEO Dalitz analysis, 1259 evts
0 0 0 01,0
I‘(2K ,one K's — 2w )/I'(Ks21r ) Fe6/T60
VALUE (%) DOCUMENT ID TECN COMMENT
3.461+0.921-0.66 LOWREY 11 CLEO Dalitz analysis, 1259 evts
0,0 0.0
(K% 27 nonresonant) /I'(KS 79) M7/ 34
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.374+0.08+0.04 PROCARIO 938 CLE2 Dalitz plot fit, 122 evts
I'(K— 27|'+7T—)/rt°ta| |'53/r
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 @
8.304+0.07+0.20 1 DOBBS 07 CLEO See BONVICINI 14
8.3 £0.2 £0.3 15k 1 HE 05 CLEO See DOBBS 07
7.9 £1.5 +0.9 2ALBRECHT 94 ARG ete™ ~ 7(45)
6.80-£0.27£0.57 1.4k 3ALBRECHT 94F ARG eTe™ ~ T(4S)
9.1 0.8 £0.8 992 ADLER 88C MRK3 et e~ 3.77 GeV
11.7 £2.5 185 4 SCHINDLER 81 MRK2 ete™ 3.771 GeV
6.2 +1.9 44 5 PERUZZI 77 LGW ete™ 3.77 Gev
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1 DOBBS 07 and HE 05 use single- and double-tagged events in an overall fit. DOBBS 07
supersedes HE 05.

2 ALBRECHT 94 uses DO mesons from B0 — D*t ¢~ Uy decays. This is a different set
of events than used by ALBRECHT 94F.

3See the footnote on the ALBRECHT 94F measurement of MK— 7T+)/I'tota| for the
method used.

4SCHINDLER 81 (MARK-2) measures o(et e~ — ¢(3770)) x branching fraction to be
0.68 &+ 0.11 nb. We use the MARK-3 (ADLER 88C) value of 0 = 5.8 & 0.5 & 0.6 nb.

5PERUZZI 77 (MARK-1) measures (et e~ — (3770)) x branching fraction to be
0.36 £ 0.10 nb. We use the MARK-3 (ADLER 88() value of o = 5.8 £ 0.5 + 0.6 nb.

MK 2ntn~)/T(K- =) les/T32
VALUE EVTS DOCUMENT ID TECN  COMMENT

2.083+0.031 OUR FIT

2.087+0.032 OUR AVERAGE

2.106+0.013+0.032 BONVICINI 14 CLEO All CLEO-c runs

1.94 £0.07 799 JUN 00 SELX X~ nucleus, 600 GeV
1.7 402 +0.2 1745 ANJOS 92C E691 ~Be 90-260 GeV

1.90 +£0.25 +0.20 337 ALVAREZ 91B NA14 Photoproduction

2.12 £0.16 +0.09 BORTOLETTO88 CLEO et e~ 10.55 GeV
2.17 £0.28 +0.23 ALBRECHT 85F ARG ete™ 10 GeV

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

20 4£0.9 48 BAILEY 86 ACCM 7~ Be fixed target

2.0 +1.0 10 BAILEY 838 SPEC 7 Be — DY

2.2 +£0.8 214 PICCOLO 77 MRK1 eTe™ 4.03, 4.41 GeV
M(K— =t pPtotal) /I (K~ 27t n™) leo/T6s

This includes K™ 31(1260)+, 7*(892)0 p0, etc. The next entry gives the specifically
3-body fraction. We rely on the MARK Il and E691 full amplitude analyses of the
K~ nt 7t 7~ channel for values of the resonant substructure.

VALUE DOCUMENT ID TECN _ COMMENT

0.835+0.035 OUR AVERAGE

0.80 £0.03 +0.05 ANJOS 92C E691 1745 K~ 27t 7~ evts
0.8554+0.032+0.030 COFFMAN 928 MRK3 1281 +45 K~ 27T 7~ evts
o o o We do not use the following data for averages, fits, limits, etc. ® o o

0.98 4+0.12 +0.10 ALVAREZ 91B NA14 Photoproduction
r(K—at p%3-body) /I (K~ 2nt7™) I70/Tes

We rely on the MARK III and E691 full amplitude analyses of the K~ nt n T 7~
channel for values of the resonant substructure.

VALUE EVTS DOCUMENT ID TECN COMMENT

0.063+0.028 OUR AVERAGE

0.05 £0.03 +0.02 ANJOS 92c E691 1745 K~ 27t 7~ evts
0.084+0.02240.04 COFFMAN 92B MRK3 1281445 K~ 27t 7~ evts
e o o We do not use the following data for averages, fits, limits, etc. o o @

0.77 +£0.06 +0.06 1 ALVAREZ 91B NA14 Photoproduction

0.85 T332 180 PICCOLO 77 MRK1 eTe™ 4.03, 4.41 GeV

1 This value is for po (K™ 7r+)—nonresonant. ALVAREZ 91B cannot determine what frac-
tion of this is K~ a;(1260) 7.
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r(K*(892)°p%) /T (K~ 27t 7™)

M02/Te8

Unseen decay modes of the 7*(892)0 are included. We rely on the MARKIII and

E691 full amplitude analyses of the K™ atata—
substructure.

VALUE EVTS DOCUMENT ID

channel for values of the resonant

TECN  COMMENT

0.1954+0.03+0.03 ANJOS 92¢C

E691 1745 K~ 27t 7 evts

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

0.34 40.09+0.09 ALVAREZ 918
0.75 +0.3 5 BAILEY

+0.16
0.15 T5 78 20 PICCOLO 77

I (K*(892)° p%transverse) /T (K~ 27t n™)
Unseen decay modes of the 7*(892)0 are included.

NA14 Photoproduction

838 SPEC 7Be — D9

MRK1 et e~ 4.03, 4.41 GeV

M103/T6s8

VALUE DOCUMENT ID TECN  COMMENT

0.213+0.024+0.075 COFFMAN 928 MRK3 1281 +45 K~ 21T 7~ evts

I (K*(892)° p° S-wave) /T (K~ 27t 7™) M104/T68
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN  COMMENT

0.375+0.0450.06 ANJOS 92¢ E691 1745 K~ 2n T 7~ evts

I (K*(892)° p° S-wave long.) /T yotal 05/l
Unseen decay modes of the 7*(892)0 are included.

VALUE CL% DOCUMENT ID TECN  COMMENT

<0.003 90 COFFMAN 928 MRK3 1281 +45 K~ 21T 7~ evts

I (K*(892)° p° P-wave) /T ytal o6/
Unseen decay modes of the 7*(892)0 are included.

VALUE ClL% DOCUMENT ID TECN  COMMENT

<0.003 90 COFFMAN 928 MRK3 1.3k K~ 27T 77 evts

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

<0.009 90 ANJOS 92C E691 1745 K~ 27t 7 evts

I (K*(892)° p° D-wave) /T (K~ 2n+ 77) Mo7/Tes
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN  COMMENT

0.255-0.045+0.06 ANJOS 92¢ E691 1745 K~ 27T 7~ evts

F(K— 7% £(980)) /Total l08/T

VALUE CL% DOCUMENT ID TECN  COMMENT

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

<0.011 90 ANJOS 92 E691 1745 K™ 2n T 71~ evts

rﬁ* (892)0 I‘b(980))/ Mtotal 09/l

VALUE CL% DOCUMENT ID TECN  COMMENT

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

<0.007 90 ANJOS 92¢ E691 1745 K~ 2nt 7 evts
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(K~ a;(1260)*) /I (K~ 2nt 7~) loa/l68
Unseen decay modes of the a1(1260)+ are included, assuming that the a1(1260)+
decays entirely to p7 [or at least to (7m);_; 7.

VALUE DOCUMENT ID TECN COMMENT

0.97 +0.14 OUR AVERAGE

0.94 +0.13 +0.20 ANJOS 92¢ E691 1745 K~ 27t 7 evts

0.9844+0.0484+0.16 COFFMAN 928 MRK3 1281 +£45 K~ 27T 7~ evts

(K™ a2(1320)%) /Teotal Foo/I
Unseen decay modes of the 32(1320)+ are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.002 90 ANJOS 92¢ E691 1745 K~ 2nt 71 evts

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

<0.006 90 COFFMAN 928 MRK3 1281 +45 K~ 27T 7~ evts

I‘(K1(1270)— 7r+)/I‘(K— 21r+1r_) M10/Tes

Unseen decay modes of the K;(1270)™ are included. The MARK3 and E691 experi-
ments disagree considerably here.

VALUE CL% DOCUMENT ID TECN COMMENT
0.194+0.0561-0.088 COFFMAN 92B MRK3 1281 +45 K~ 27T 7~ evts

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

<0.013 920 ANJOS 92C E691 1745 K~ 2nt 7~ evts

r(K1(1400)— 7r+)/rtotal r111/r

VALUE CL% DOCUMENT ID TECN COMMENT

<0.012 90 COFFMAN 92B MRK3 1281 4 45 K~ 27t 7~ evts

I'(K*(1410)‘ 1r+) [Ttotal M12/T

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.012 90 COFFMAN 92B MRK3 1281 +45 K~ 27T 7~ evts

I (K*(892)° 7+ n~ total) /T (K~ 2at ™) l00/Tes

This includes K* (892)0 po, etc. The next entry gives the specifically 3-body fraction.
Unseen decay modes of the 7"‘(892)O are included.

VALUE DOCUMENT ID TECN COMMENT

0.30+0.06+0.03 ANJOS 92C E691 1745 K~ 27T 7~ evts

I (K*(892)° 7+ n~ 3-body) /T (K~ 2n* 7™) l101/T6s
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.18 +0.04 OUR AVERAGE

0.16540.03 +0.045 ANJOS 92C E691 1745 K~ 21T 77 evts

0.21040.027 +0.06 COFFMAN 928 MRK3 1281 445 K~ 27T 7~ evts

(K~ 2nt 7~ nonresonant) /I (K~ 2x%7™) M76/T6s

VALUE DOCUMENT ID TECN COMMENT

0.233+0.032 OUR AVERAGE

0.23 +0.02 +0.03 ANJOS 92C E691 1745 K~ 27T 7~ evts

0.242+0.025+0.06 COFFMAN 928 MRK3 1281 445 K~ 27T 7~ evts
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I'(Kg 1I'+ T 1r°)/rt°1;a| r77/r
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

5.1+0.6 OUR FIT

5.2+1.1+1.2 140 COFFMAN 928 MRK3 ete™ 3.77 GeV

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

6.7719 1 BARLAG 92 ACCM 7~ Cu 230 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.

r(kEatn=a0)/r(Kintn") I77/T36
Branching fractions for submodes of this mode with narrow resonances (the 7, w, n/)
are fairly well determined (see below). COFFMAN 92B gives fractions of K* and p
submodes, but with only 140 + 28 events above background could not determine them
with much accuracy. We omit those measurements here; they are in our 2008 Review
(Physics Letters B667 1 (2008)).

VALUE EVTS DOCUMENT ID TECN  COMMENT

1.85+0.20 OUR FIT

1.86+0.23 OUR AVERAGE

1.804+0.20+0.21 190 LALBRECHT 92P ARG ete™ a 10 GeV
2.8 £0.8 +0.8 46 ANJOS 92C E691 ~Be 90-260 GeV
1.854+0.26+0.30 158 KINOSHITA 91 CLEO ete™ ~ 10.7 GeV
1 This value is calculated from numbers in Table 1 of ALBRECHT 92°p.
0
r(Ks n)/rtotal I-95/r
Unseen decay modes of the 7 are included.
VALUE (units 1073) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
4.42+0.154+0.28 ASNER 08 CLEO See MENDEZ 10
F(Kgn)/[F(K=a*) +T(K+x™)] Fo5/(F32+T240)
Unseen decay modes of the 7 are included.
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
12.3+0.8 OUR FIT
12.31+0.31+0.7 2864 + 65 MENDEZ 10 CLEO ete™ at 3774 MeV
0 0.0
r(Ksn)/T(Ks7°) lo5/34
Unseen decay modes of the 7 are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.32+0.0440.03 225 + 30 PROCARIO 938 CLE2 1 — ~v
0 0 -
F(Kgn)/T(Kgm* ™) _ lo5/T 36
Unseen decay modes of the 7 are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.14+0.0240.02 80 + 12 PROCARIO 938 CLE2 17 — ata— 70
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0
r(sz)/rtotal Fos/T
Unseen decay modes of the w are included.
VALUE (%) DOCUMENT ID TECN COMMENT
1.11+0.06 OUR FIT
1.1240.04+0.05 ASNER 08 CLEO ete — DODY, 3.77 Gev
0 —
F(Ksw)/T(K~a%) _ Fo6/T32
Unseen decay modes of the w are included.
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.50£0.184+0.10 ALBRECHT 89D ARG ete™ 10 GeV
0 0 -
F(Ksw)/T(Kgm*n~) _ Fo6/T'36
Unseen decay modes of the w are included.
VALUE EVTS DOCUMENT ID TECN COMMENT

0.40240.033 OUR FIT Error includes scale factor of 1.1.
0.33 +0.09 OUR AVERAGE Error includes scale factor of 1.1.

0.29 +0.08 +0.05 16 LALBRECHT 92p ARG eTe™ ~ 10 GeV
0.54 +0.14 £0.16 40 KINOSHITA 91 CLEO ete™ ~10.7 GeV
1 This value is calculated from numbers in Table 1 of ALBRECHT 92°p.
0 0 -0
F(Ksw)/T(Kgn* n~n°) _ Fo6/T77
Unseen decay modes of the w are included.
VALUE DOCUMENT ID TECN  COMMENT
0.21740.026 OUR FIT
0.220+0.048+0.0116 COFFMAN 928 MRK3 1281 +45 K~ 27T 77 evts
y — —
F(K3n'(958))/ [ (K~ a+) +T(Ktx~)] Fo7/(T'32+T240)
Unseen decay modes of the 7/(958) are included.
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
23.9+1.3 OURFIT
24.31+0.8+1.1 1321 + 42 MENDEZ 10 CLEO eTe™ at 3774 MeV
0 .,/ —
r(Kn'(958)) /T (KEnt7™) lo7/T36
Unseen decay modes of the 7/(958) are included.
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.340+0.025 OUR FIT
0.32 +0.04 OUR AVERAGE

0.31 4+0.02 +0.04 594 PROCARIO 938 CLE2 1o/ — 7]7'r+ T, pO,Y
0.37 £0.13 +0.06 18 LALBRECHT 92P ARG ete™ ~ 10 GeV

L This value is calculated from numbers in Table 1 of ALBRECHT 92p.
MK~ 7t 27°) /T otal g0/l
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.177+0.029 1 BARLAG 92¢ ACCM 7~ Cu 230 GeV
0.149+0.0374+0.030 24 2 ADLER 88C MRK3 et e~ 3.77 GeV
0.209 7572 +0.012 9  LAGUILAR-... 87F HYBR np, pp 360, 400 GeV
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1 AGUILAR-BENITEZ 87F and BARLAG 92C compute the branching fraction using topo-

logical normalization. They do not distinguish the presence of a third 770, and thus are
not included in the average.

2 ADLER 88C uses an absolute normalization method finding this decay channel opposite
a detected DO — Kt 7~ in pure DD events.

r(K=2nt 7= a9 /r(K—at) lg1/l32
VALUE EVTS DOCUMENT ID TECN COMMENT
1.09+0.10 OUR FIT
0.98+0.1140.11 225 LALBRECHT 92P ARG eTe™ ~ 10 GeV

1 This value is calculated from numbers in Table 1 of ALBRECHT 92p.
r(K=2nta=x9)/r(K-2at ") lg1/Tes
VALUE EVTS DOCUMENT ID TECN COMMENT

0.521+0.05 OUR FIT
0.56+0.07 OUR AVERAGE

0.55+0.07 + -3 167 KINOSHITA 91 CLEO ete™ ~ 10.7 GeV

0.57+0.06+£0.05 180 ANJOS 90D E691 Photoproduction

r(K*(892)°x+n~#%) /I (K~ 2nt 7~ x0) Mi13/Ts1
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.45+0.1510.15 ANJOS 90D E691 Photoproduction

r(K*(892)%n)/r (K~ =) M14/T32
Unseen decay modes of the 7"‘(892)O and 7 are included.

VALUE EVTS DOCUMENT ID TECN  COMMENT

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

0.58:£0.19 7024 46 KINOSHITA 91 CLEO ete™ ~10.7 GeV
r(K*(892)%n) /I (K~ n*x0) MM14/s51
Unseen decay modes of the 7"‘(892)O and 7 are included.
VALUE EVTS DOCUMENT ID TECN  COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.134+0.024+0.03 214 PROCARIO  93B CLE2 7*077 — K~ 7T+/”y’y
0,0 0.0
F(Ksn=®)/T(Ksn) lgs/l'34
VALUE EVTS DOCUMENT ID TECN COMMENT
0.461+0.07+0.06 155 + 22 1 RUBIN 04 CLEO ete™ ~ 10 Gev
1 The 1 here is detected in its vy mode, but other n modes are included in the value given.
0 0 0,0
I'(Ks 80(980), ag — N )/I'(Ksmr ) I'85/I'85
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
1.19+0.09+0.26 1 RUBIN 04 CLEO Dalitz fit, 155 evts

Lin addition to K% ay(980) and K*(892)0n modes, RUBIN 04 finds a fit fraction of
0.246 £+ 0.092 + 0.091 for other, undetermined modes.
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0,, 0 0 0 0
r(K*(892)°n, K*® — Kk2x0)/r (k%n=?) e7/T8s
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
0.293+0.062+0.035 1 RUBIN 04 CLEO Dalitz fit, 155 evts
1 See the note on RUBIN 04 in the preceding data block.
r(K-atw)/r(K-at) M115/M32
Unseen decay modes of the w are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.78+0.1240.10 99 LALBRECHT 92P ARG eTe™ ~ 10 GeV
1 This value is calculated from numbers in Table 1 of ALBRECHT 92p.
r(K*(892)%w)/r (K~ =) M16/M32
Unseen decay modes of the 7*(892)0 and w are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.28+0.11+0.04 17 LALBRECHT 92P ARG eTe™ ~ 10 GeV
L This value is calculated from numbers in Table 1 of ALBRECHT 92p.
r(Kk—=t9/(958)) /I (K~ 2nt7™) l17/Tes
Unseen decay modes of the 7/(958) are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.093+0.014+0.019 286 PROCARIO 938 CLE2 o/ — natax—, o0~
I (K*(892)°7/(958)) /I (K~ =+ 1/(958)) M18/T117
Unseen decay modes of the 7*(892)0 are included.
VALUE CL% DOCUMENT ID TECN
<0.15 90 PROCARIO 938 CLE2
0 _ -
r(kQ2nt2x=) /M (K xtn™) les/T36
VALUE EVTS DOCUMENT ID TECN COMMENT
0.095+0.005+:0.007 1283 + 57 LINK 04D FOCS ~ A, E,y ~ 180 GeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.07 £0.02 +0.01 11 L ALBRECHT 92P ARG eTe™ a~ 10 GeV
0.149+0.026 56 AMMAR 91 CLEO et e  ~ 105 GeV
0.18 £0.07 +0.04 6 ANJOS 90D E691  Photoproduction
1 This value is calculated from numbers in Table 1 of ALBRECHT 92p.
0,0 — * - 0 —
M(KSpO 7t 7=, noK*(892)~)/r(K%2rt2n™) M'go/Mss
VALUE DOCUMENT ID TECN COMMENT
0.401+0.2410.07 LINK 04D FOCS ~ A, E’Y ~ 180 GeV

I(K*(892)~ 2nt 7~ , K*(892)~ — K37~ nop) /I (K%2x+21~) Tgo/les

VALUE DOCUMENT ID TECN COMMENT
0.17+0.28+0.02 LINK 04D FOCS ~ A, E,Y =~ 180 GeV

- - 0. — 0 -
r(K*(892)~ p%nt, K*(892)~ — K%n~) /I (K% 2nt21™) Fo1/ss
VALUE DOCUMENT ID TECN COMMENT
0.60+0.211+0.09 LINK 04D FOCS ~ A, E7 ~ 180 GeV

HTTP://PDG.LBL.GOV Page 48 Created: 5/30/2017 17:22



Citation: C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update

(K% 27+ 27~ nonresonant) /T (K% 27+ 27~) Fg2/lgs
VALUE CL% DOCUMENT ID TECN COMMENT

<0.46 90 LINK 04D FOCS ~ A, E7 ~ 180 GeV
I'(K— 31r+21r_)/F(K_ 21r+1r—) Foa/T6g
VALUE (units 10*3) EVTS DOCUMENT ID TECN COMMENT
2.70+0.58+0.38 48 4+ 10 LINK 048 FOCS ~A, E,y ~ 180 GeV

Hadronic modes with three K's

0 - -
F(KYK*TK=)/T(Kintn™) M119/T36
VALUE EVTS DOCUMENT ID TECN COMMENT
0.158+0.001+0.005 14k+116 AUBERT,B 05) BABR et e =~ T(4S)
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.20 +£0.05 +0.04 47 FRABETTI 92B E687 v Be, E,y: 221 GeV
0.170+0.022 136 AMMAR 91 CLEO ete™ ~ 105 GeV
0.24 +0.08 BEBEK 86 CLEO et e near T(4S)
0.185+0.055 52 ALBRECHT 858 ARG et e™ 10 GeV
0 0 .0 - -
r(K%ag(980)°, a0 - K*K™)/I(KIKTK™) M120/T119
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
0.664+0.016+0.070 AUBERT,B 05J BABR Dalitz fit, 12540 & 112 evts
- + 0 _
(K~ ag(980)t, af — K+ KY)/T(KSKTK™) M121/T119
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
0.134+0.01110.037 AUBERT,B 05) BABR Dalitz fit, 12540 £ 112 evts
- - — 0 0 -
(K ap(980)~, 3y — K~ K%)/T(KSK*TK™) M122/T119
This is a doubly Cabibbo-suppressed mode.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.025 95 AUBERT,B 05) BABR Dalitz fit, 12540 + 112
evts
0 - 0 -
I'(Ks f0(980), fo — KtK )/F(Ks KtK ) M23/T119
VALUE CL% DOCUMENT ID TECN COMMENT
<0.021 95 AUBERT,B 05) BABR Dalitz fit, 12540 + 112
evts
0 - 0 -
r(k%¢.9— Kt K=)/M(KIK*K") - M124/T119
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
0.459+0.007 +0.007 AUBERT,B 05J BABR Dalitz fit, 12540 & 112 evts
0 - 0 -
r(K3m(1370), o — Kt K~)/I(KSKtK™) l125/T119
This is the “fit fraction” from the Dalitz-plot analysis, with interference.
VALUE DOCUMENT ID TECN COMMENT
0.038+0.007+0.023 1 AUBERT,B 05J BABR Dalitz fit, 12540 & 112 evts

1 AUBERT,B 05J calls the mode K% fo(1400), but insofar as it is seen here at all, it is
certainly the same as f;(1370).
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F(3K2) /T total M126/T
VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT

7.5 £0.6 OUR FIT Error includes scale factor of 1.3.

7.2140.33+0.44 597 ABLIKIM 17A BES3 ete™ — 4(3770) |
r(3k%)/r(k%rtn") M26/T36
VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT

2.7440.25 OUR FIT Error includes scale factor of 1.1.
3.2 +£0.4 OUR AVERAGE

3.58+0.544+0.52 170 &+ 26 LINK 05A FOCS ~Be, E,y ~ 180 GeV
2.78+0.38+0.48 61 ASNER 968 CLE2 et e~ ~ T(4S)
7.0 £2.4 +1.2 10 + 3 FRABETTI 94) E687 ~Be, E,y:220 GeV
3.2 £1.0 22 AMMAR 91 CLEO eTe™ =~ 10.5 GeV
3.4 +£1.4 £1.0 5 ALBRECHT 90Cc ARG et e  ~ 10 GeV
r(Kt2Kk—=t)/r(K—2nt7") l127/T68
VALUE EVTS  DOCUMENT ID TECN  COMMENT

0.0027 +0.0004 OUR AVERAGE Error includes scale factor of 1.1.

0.00257+0.00034 +0.00024 143 LINK 03G FOCS ~ A, E’y ~ 180 GeV
0.0054 +0.0016 =40.0008 18 AITALA 01D E791 =« A, 500 GeV
0.0028 +0.0007 40.0001 20 FRABETTI 95C E687 ~ Be, E,y ~ 200 GeV

F(¢K*(892)°, ¢— Kt K=, K**— K=a*)/T(K*t2K~at)  Ti30/T12

VALUE DOCUMENT ID TECN COMMENT
0.48+0.06+0.01 LINK 036 FOCS ~ A, E,Y ~ 180 GeV
r(K-n*¢, ¢— K+ K-)/T(K+2K—7t) M20/l127
VALUE DOCUMENT ID TECN COMMENT
0.18+0.06+0.04 LINK 03¢ FOCS ~ A, E7 ~ 180 GeV
r(K* K~ K*(892)°, K** — K—=t)/r(Kt2K~ =) lM28/M127
VALUE DOCUMENT ID TECN COMMENT
0.20+0.07+0.02 LINK 036 FOCS ~ A, E,Y ~ 180 GeV
M(K* 2K~ =t nonresonant) /I (KT 2K~ ) M131/M127
VALUE DOCUMENT ID TECN COMMENT
0.15+0.06+0.02 LINK 03¢ FOCS ~ A, E7 ~ 180 GeV
rkE kEx¥)/r(kQatn) l132/T36
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
2.124-0.38+0.20 57 + 10 LINK 05A FOCS ~ Be, Ev ~ 180 GeV
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Pionic modes
I‘(7r+1r‘)/l‘(K‘ 1r+) l‘133/l‘32
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
3.62 +£0.05 OURFIT
3.59 +0.06 OUR AVERAGE
3.504+0.054+0.040 7334 + 97 ACOSTA 05C CDF  pp, /s = 1.96 TeV
3.53 £0.12 +0.06 3453 LINK 03 FOCS ~ A, E ~ 180 GeV
351 +£0.16 +0.17 710 CSORNA 02 CLE2 + ~ T(4S)
40 +£0.2 +£0.3 2043 AITALA 98C E791 — A, 500 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
3.62 £0.10 +0.08 2085 + 54 RUBIN 06 CLEO See MENDEZ 10
3.4 4£0.7 =+0.1 76 + 15 ABLIKIM 05F BES ete =~ ¥(3770)
43 407 =+0.3 177 FRABETTI 94C E687 ~Be E7: 220 GeV
3.48 £0.30 +0.23 227 SELEN 93 CLE2 ete =~ T(4S)
5,5 £0.8 =£0.5 120 ANJOS 91D E691 Photoproduction
50 +£0.7 40.5 110 ALEXANDER 90 CLEO ete™ 10.5-11 GeV
Mrta™)/[F(K~at) + T (K+77)] I133/(M32+T240)
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
3.60+0.05 OUR FIT
3.70+0.06+0.09 6210 493 MENDEZ 10 CLEO ete™ at 3774 MeV
I(279) /Total l134/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
8.22+0.25 OUR FIT
8.29+0.30 OUR AVERAGE
8.2440.21+0.30 6k ABLIKIM 15F BES3 ete™ at 3.773GeV
8.4 +£0.1 £0.5 26k LEES 12L BABR etTe™ ~ 10.58 GeV
r(2x%)/r(K==%) l134/T32
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
2.05+0.13+0.16 499 + 32 RUBIN 06 CLEO See MENDEZ 10
22 4+0.4 +0.4 40 SELEN 93 CLE2 ete™ — T(4S)
r(2n%)/[r(K=n%) + M (K+*n~)] IM134/(F32+240)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
2.114+0.07 OUR FIT
2.0610.0710.10 1567 + 54 MENDEZ 10 CLEO eTe™ at 3774 MeV
r(7r+1r—1r°)/r(K— 1r+) M3s5/M32
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
37.7+1.6 OUR FIT Error includes scale factor of 2.2.
34.4+05+1.2 11k+164 RUBIN 06 CLEO et e~ at(3770)
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I(z+ a9 /M (K~ ntx0) l135/T51
VALUE (units 10-2) EVTS DOCUMENT ID TECN  COMMENT

10.3240.25 OUR FIT Error includes scale factor of 2.3.
10.4140.23 OUR AVERAGE Error includes scale factor of 2.0.

10.124£0.044+0.18  123k-490 ARINSTEIN 08 BELL ete™ ~ 7(45)
10.5940.060.13  60k+343 AUBERT,B 06X BABR ete~ ~ T(45)
M(pta)/r(x+ 7~ x0) l36/M135

This is the “fit fraction” from the Dalitz-plot analysis, with interference. See
GASPERO 08 and BHATTACHARYA 10A for isospin decompositions of the pY —
7T 707~ Dalitz plot, both based on the amplitudes of AUBERT 07BJ. They quantify
the conclusion that the final state is dominantly isospin 0.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

68.11+0.6 OUR AVERAGE

67.8+£0.0+£0.6 AUBERT 078BJ BABR Dalitz fit, 45k events

76.3+£1.9+2.5 CRONIN-HEN..05 CLEO eTe™ = 10 GeV

r(p°n0) /I (x+n~x0) 137/l 135
This is the “fit fraction” from the Dalitz-plot analysis, with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

25.941.1 OUR AVERAGE

26.24+0.5+1.1 AUBERT 07BJ BABR Dalitz fit, 45k events

24.442.0+2.1 CRONIN-HEN..05 CLEO ete™ = 10 GeV

M(p~at)/r(x+ 7~ x0) l3s/l135
This is the “fit fraction” from the Dalitz-plot analysis, with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

34.61+:0.8 OUR AVERAGE

34.6+0.8+0.3 AUBERT 078J BABR Dalitz fit, 45k events

345+2.4+1.3 CRONIN-HEN..05 CLEO ete™ ~ 10 GeV

I (p(1450)* 7, p* — wt20) /I (xt 7~ x0) 139/l 135

VALUE (units 10_2) DOCUMENT ID TECN COMMENT

0.11+0.07+0.12 AUBERT 07BJ BABR Dalitz fit, 45k events

I (p(1450)°79, p° = 7t 7~) /I (nt 7~ x0) l140/T135

VALUE (units 1072) DOCUMENT ID TECN COMMENT

0.30+0.11+0.07 AUBERT 078BJ BABR Dalitz fit, 45k events

I (p(1450)~ 7+, p~ — 7~ a0) /I (a+ 7~ =0) M41/T135

VALUE (units 10_2) DOCUMENT ID TECN COMMENT

1.794+0.22+0.12 AUBERT 07BJ BABR Dalitz fit, 45k events

I'(p(1700)+ =, pt - nt 1r°) / I'('zr"‘ T 1r°) M42/T135

VALUE (units 1072) DOCUMENT ID TECN COMMENT

4.1+0.7+0.7 AUBERT 078BJ BABR Dalitz fit, 45k events
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I (p(1700)°79, p° — 7t 7 =) /I (a+ 7~ x0) l143/T135
VALUE (units 1072) DOCUMENT ID TECN COMMENT
5.0+0.6+1.0 AUBERT 078J BABR Dalitz fit, 45k events
I (p(1700)~ 7+, p~ — 7~ a0) /I (a+ 7~ =0) M144/T135
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
3.21+0.41+0.6 AUBERT 078J BABR Dalitz fit, 45k events
r(f(980)7°, fy — 7+ x~) /I (xt 7~ xO) l145/T135
VALUE (units 10_2) CL% DOCUMENT ID TECN COMMENT

0.25 +0.0410.04 AUBERT 07BJ BABR Dalitz fit, 45k events
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<0.026 95 1 CRONIN-HEN..05 CLEO eTe™ ~ 10 GeV

1 The CRONIN-HENNESSY 05 fit here includes, in addition to the three pm charged states,
only the f0(980)7r0 mode. See also the next entries for limits obtained in the same way

for the fo(SOO)ﬂ'O mode and for an S-wave 71 7~ parametrized using a K-matrix. Our
p7 branching ratios, given above, use the fit with the K-matrix S wave.

I (f(500)n°, fy — o+ a~) /T (xt 7~ x0) l146/T135
The £3(500) is the o.
VALUE (units 10_2) CL% DOCUMENT ID TECN COMMENT
0.82+0.1040.10 AUBERT 07BJ BABR Dalitz fit, 45k events
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<0.21 95 1 CRONIN-HEN..05 CLEO eTe™ ~ 10 GeV
1 See the note on CRONIN-HENNESSY 05 in the proceeding data block.
(7% 77)s—waven®) /T (a7~ =) l147/T135
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<0.019 95 1 CRONIN-HEN..05 CLEO eTe™ ~ 10 GeV
1 See the note on CRONIN-HENNESSY 05 two data blocks up.
F(/(1370)x°, fo — x*a~) /M (x+n~x0) M148/ 135
VALUE (units 1072) DOCUMENT ID TECN COMMENT
0.37+0.11+0.09 AUBERT 078J BABR Dalitz fit, 45k events
I (%(1500)x°, fo— n+x~) /I (xt " xO) l149/T135
VALUE (units 1072) DOCUMENT ID TECN COMMENT
0.39+0.08+0.07 AUBERT 078J BABR Dalitz fit, 45k events
r(%(1710)x°, fo— a+x~) /I (xt 7 xO) 150/l 135
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
0.31+0.07+0.08 AUBERT 07BJ BABR Dalitz fit, 45k events
I(£(1270)7°,  — ntn~) /T (at 7~ x0) M151/M135
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
1.3240.08+0.10 AUBERT 07BJ BABR Dalitz fit, 45k events
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I (x+ 7~ 7%nonresonant) /T (= 7~ x0) l152/T135
VALUE (units 1072) DOCUMENT ID TECN COMMENT
0.84:£0.21+0.12 AUBERT 078J BABR Dalitz fit, 45k events
F(37°) /T eotal M153/T
VALUE CL% DOCUMENT ID TECN _ COMMENT

<3.5 x 104 90 RUBIN 06 CLEO et e~ at1(3770)
r(2rt2r=)/F(K— =) l154/32
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

19.1+0.5 OUR FIT

19.1+0.4+0.6 7331 + 130 RUBIN 06 CLEO et e~ at y(3770)
r(2rt2n~)/r(K-2rt ™) M154/Te8
VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT

9.1940.22 OUR FIT
9.20+0.26 OUR AVERAGE

9.14+0.184+0.22 6360+ 115 LINK 07A FOCS ~Be, E’y ~ 180 GeV
79 +£1.8 +0.5 162 ABLIKIM 05F BES ete =~ ¥(3770)
9.5 +£0.7 +0.2 814 FRABETTI 95C E687 ~Be, E,y =~ 200 GeV
10.2 £+1.3 345 AMMAR 91 CLEO ete™ =105 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
115 +£2.3 +1.6 64 ADAMOVICH 92 OMEG 7~ 340 GeV
10.8 £2.4 +0.8 79 FRABETTI 92 E687 ~+Be
9.6 £1.8 +0.7 66 ANJOS 91 E691 ~yBe 80-240 GeV
I'(a1(1260)+ T, ai" — 2t~ total)/F(21r+ 21!'_) F155/F154
This is the fit fraction from the coherent amplitude analysis.
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
60.0+3.0+2.4 LINK 07A FOCS 4-body fit, = 5.7k evts
I(a1(1260)* 7, af — p?nt+ S-wave) /I (27 2n7) 156/ 154
This is the fit fraction from the coherent amplitude analysis.
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
43.31+25+1.9 LINK 07A FOCS 4-body fit, = 5.7k evts
I(a1(1260)* 7, a} — p%n+ D-wave) /T (2nt27~) l157/T154
This is the fit fraction from the coherent amplitude analysis.
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
25105104 LINK 07A FOCS 4-body fit, = 5.7k evts
M(a1(1260)* 7, af — ont) /I (2rt2n7) l1s8/T154
This is the fit fraction from the coherent amplitude analysis.
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
8.310.71+0.6 LINK 07A FOCS 4-body fit, = 5.7k evts
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I'(2p° total) / r$21r+ 21r‘) Ms50/T154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

245+1.3+1.0 LINK 07A FOCS 4-body fit, =~ 5.7k evts

(200, parallel helicities) /T (2n+27™) l160/T 154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT

1.14+0.34+0.3 LINK 07A FOCS 4-body fit, = 5.7k evts

I'(20°, perpendicular helicities) /T (2n+27™) M61/T 154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

6.4+0.6+0.5 LINK 07A FOCS 4-body fit, =~ 5.7k evts

[(2¢°, longitudinal helicities) /' (2n+ 2~) M62/T154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

16.8+1.01+0.8 LINK 07A FOCS 4-body fit, = 5.7k evts

I'(Resonant (r+ 7 ~)#x+ 7~ 3-body total) /I (27t 27~) M163/154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT

20.0+1.2+1.0 LINK 07A FOCS 4-body fit, ~ 5.7k evts

r(O' T 11'—) /r(27l'+ 211'_) Me64a/T154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

8.2+0.91+0.7 LINK 07A FOCS 4-body fit, =~ 5.7k evts

r(f(980)ntn—, fo — ntn~)/I(2nt217) 165/ 154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT

241051404 LINK 07A FOCS 4-body fit, ~ 5.7k evts

r(£(1270)n+ 7=, o — nta~) /T (2nt2n7) 166/ 154
This is the fit fraction from the coherent amplitude analysis.

VALUE (units 10_2) DOCUMENT ID TECN COMMENT

4.94+0.6+0.5 LINK 07A FOCS 4-body fit, =~ 5.7k evts

I (zt 7= 2a9%) /M (K~ =t) M67/M32

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

25.8+1.5+1.8 2724 + 166 RUBIN 06 CLEO eTe™ at ¥(3770)

I'(n ’”0) /Ttotal 68/l
Unseen decay modes of the 7 are included.

VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT

6.7+0.6 OUR FIT

6.5+0.9+0.4 75 ABLIKIM 16D BES3 et e, 3773 MeV

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

6.4+1.0+0.4 156 + 24 ARTUSO 08 CLEO See MENDEZ 10
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[ (nx®) /T (K~ =) l168/l32
Unseen decay modes of the 7 are included.

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 @

1.474+0.34+0.11 62 + 14 RUBIN 06 CLEO See ARTUSO 08

F(n7°)/[F(K=7*) + T (K*77)] M168/(T'32+ 240)
Unseen decay modes of the 7 are included.

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

1.714+0.15 OUR FIT

1.74+0.15+0.11 481 + 40 MENDEZ 10 CLEO eTe™ at 3774 MeV

M (wn®)/Teotal F169/T
Unseen decay modes of the w are included.

VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT

1.17+0.3440.07 45 ABLIKIM 160 BES3 ete—, 3773 Mev |

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

<2.6 90 RUBIN 06 CLEO ete™ at ¥(3770)

rrt2n= %) /r(K—nt) l170/T32

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

10.7+1.2+0.5 1614 + 171 RUBIN 06 CLEO eTe™ at ¢(3770)

r("77r+ 7"—)/ Mtotal M7/l
Unseen decay modes of the 7 are included.

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

10.94+1.3+0.9 257 + 32 ARTUSO 08 CLEO et e~ at(3770)

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

<19 90 RUBIN 06 CLEO et e™ at(3770)

Mwrt#x™)/F(K~7t) l172/M32
Unseen decay modes of the w are included.

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

41+1.2404 472 + 132 RUBIN 06 CLEO eTe™ at ¢(3770)

F(3n+3r~)/F(K—2xt77) l173/Te8

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

5.23+0.59+1.35 149 + 17 LINK 04B FOCS ~A, E,y ~ 180 GeV

F(3n*3n~)/M(K~3xt2r7) M173/loa

VALUE DOCUMENT ID TECN  COMMENT

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

1.93+047+0.48 LLINK 048 FOCS A, E. ~ 180 GeV

1 This LINK 048 result is not independent of other results in these Listings.
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/

I (n'(958)7°) /Teotal F174/T
Unseen decay modes of the 7/(958) are included.

VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT

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

8.1+1.54+0.6 50 + 9 ARTUSO 08 CLEO See MENDEZ 10

/ — -

M (n'(958)7°)/[F (K~ 7%) + (Kt 7~)] l174/(M32+T240)
Unseen decay modes of the 7/(958) are included.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

2.3+0.4 OUR FIT

2.3+0.3+0.2 159 + 19 MENDEZ 10 CLEO eTe™ at 3774 MeV

r(ﬂ'(953) nt 77_)/ ltotal r175/ r
Unseen decay modes of the 7/(958) are included.

VALUE (units 10_4) EVTS DOCUMENT ID TECN  COMMENT

4.51+1.6+0.5 21 + 8 ARTUSO 08 CLEO et e™ at(3770)

I'(277) /Ttotal M76/T
Unseen decay modes of the 7 are included.

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

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

16.7£1.44+1.3 255 + 22 ARTUSO 08 CLEO See MENDEZ 10

F(2n)/[F(K~a%) + T (K*7™)] F176/(T'32+T240)
Unseen decay modes of the 7 are included.

VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

4.3+0.5 OURFIT

4.3+0.3+0.4 430 + 29 MENDEZ 10 CLEO ete™ at 3774 MeV
/

I'(nn (958)) /Ttotal Fi77/T
Unseen decay modes of the 1 and 1/ (958) are included.

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

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

12.6+£2.5+1.1 46 + 9 ARTUSO 08 CLEO See MENDEZ 10
I} - -

I‘(nn (958))/[I'(K 1l'+) + r(K+1r )] M177/(F32+T240)
Unseen decay modes of the 7 and 1/ (958) are included.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

2.7+0.7 OUR FIT

2.74+0.6+0.3 66 & 15 MENDEZ 10 CLEO ete™ at 3774 MeV

Hadronic modes with a KK pair

M(K* K™)/Tiotal M78/T
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.97+0.07 OUR FIT Error includes scale factor of 1.4.

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

4.08+0.08+0.09 4746 =74 BONVICINI 08 CLEO See MENDEZ 10
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r(KtK-)/r(K— =) M178/M32
VALUE EVTS DOCUMENT ID TECN COMMENT
0.1021+0.0015 OUR FIT Error includes scale factor of 1.7.

0.10104+0.0016 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram

below.
0.122 +0.011 +£0.004 242 £+ 20 ABLIKIM 05F BES ete  ~ ¥(3770)
0.0992+0.0011£0.0012 16k=£200 ACOSTA 05Cc CDF  pp, /s=1.96 TeV
0.0993+0.0014+0.0014 11k LINK 03 FOCS + nucleus, E’Y ~
180 GeV
0.1040+0.0033+£0.0027 1900 CSORNA 02 CLE2 eTe =~ T(4S)
0.109 +0.003 +0.003 3317 AITALA 98C E791 & nucleus, 500 GeV
0.116 +0.007 +0.007 1102 ASNER 96B CLE2 eTe =~ T(4S)
0.109 +0.007 +0.009 581 FRABETTI 94C E687 ~Be E’Y: 220 GeV
0.107 +£0.010 40.009 193 ANJOS 91D E691  Photoproduction
0.117 +£0.010 +0.007 249 ALEXANDER 90 CLEO etTe™ 10.5-11 GeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.107 +£0.029 +0.015 103 ADAMOVICH 92 OMEG 7~ 340 GeV
0.138 +0.027 +0.010 155 FRABETTI 92 E687 ~Be
0.16 +0.05 34 ALVAREZ 91B NA14 Photoproduction
0.10 +£0.02 +0.01 131 ALBRECHT 90C ARG eTe™ =~ 10 GeV
0.122 +0.018 +0.012 118 BALTRUSAIT..85E MRK3 et e~ 3.77 GeV
0.113 +£0.030 ABRAMS 79D MRK2 et e™ 3.77 GeV

WEIGHTED AVERAGE
0.1010+0.0016 (Error scaled by 1.4)

¢

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

x2

' ABLIKIM O5F BES
,,,,,,,,,,,,,,,, ACOSTA 05C CDF 1.2
AAAAAAAAAAAAAAAA LINK 03 FOCS 0.7
"""""""" CSORNA 02 CLE2 0.5
“““““““ AITALA 98C E791 3.5
| - - - - ASNER 96B CLE2 2.3

----- FRABETTI 94C E687

~~~~~ ANJOS 91D E691

' - - ALEXANDER 90 CLEO
8.3

(Confidence Level = 0.081)
| | | J

0.09 0.1 0.11 0.12 0.13 0.14 0.15

r(kTKk=)/r(k= ")
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F(K+K=)/[F(K-at) + T (K+7)] F178/(M32+T240)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

10.184+0.15 OUR FIT Error includes scale factor of 1.7.

10.414+0.114+0.12 13.8k MENDEZ 10 CLEO ete at 3774 MeV
Fr(KTK=)/M(xt7™) l178/T133

The unused results here are redundant with F(K+K_)/F(K_7T+) and

Mzt ) /T(K™ 7T) measurements by the same experiments.

VALUE EVTS DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @
2.7601+0.0404+0.034 7334 ACOSTA 05¢c CDF pp, v/s=1.96 TeV

2.81 +0.10 +£0.06 LINK 03 FOCS ~ nucleus, E’Y ~ 180 GeV
2.96 +0.16 +0.15 710 CSORNA 02 CLE2 ete m~ T(4S)

2.75 +0.15 +0.16 AITALA 98C E791 7 nucleus, 500 GeV
2.53 +0.46 +0.19 FRABETTI 94C E687 ~Be E’Y: 220 GeV

2.23 +0.81 +0.46 ADAMOVICH 92 OMEG 7~ 340 GeV

1.95 +£0.34 +0.22 ANJOS 91D E691 Photoproduction

25 +0.7 ALBRECHT 90C ARG eTe™ ~ 10 GeV

2.35 +0.37 +0.28 ALEXANDER 90 CLEO ete™ 10.5-11 GeV

M (2K%)/Ttotal 179/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN COMMENT
1.70+0.12 OUR FIT

1.67+0.11+0.11 576 ABLIKIM 17A BES3 eTe™ — ¥(3770)
e o o We do not use the following data for averages, fits, limits, etc. o o @
1.46+0.32+£0.09 68 + 15 BONVICINI 08 CLEO See MENDEZ 10
F(2K)/[F(K=at) +T(K+x~)] l179/(M32+M240)
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
0.436+0.030 OUR FIT

0.41 +0.04 +0.02 215 + 23 MENDEZ 10 CLEO ete™ at 3774 MeV
r2ke)/r(krtn") 179/ 36

This is the same as I‘(KOWO) / F(VO 7T 77 because po — K% K(L) is forbidden
by CP conservation.
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.0062+0.0006 OUR FIT
0.0120+0.0022 OUR AVERAGE

0.0144+0.0032+0.0016 79 &+ 17 LINK 05A FOCS ~ Be, E,y ~ 180 GeV
0.0101+0.0022+0.0016 26 ASNER 96B CLE2 et e =~ T(4S)
0.039 +0.013 +£0.013 20+ 7 FRABETTI 94) E687 ~Be E’Y:220 GeV

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

0.021 T3 o002 5 ALEXANDER 90 CLEO ete™ 10.5-11 GeV
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0 — -
M(KEK—x+) /T (K~ a) M180/T32
VALUE DOCUMENT ID TECN COMMENT
0.084+0.013 OUR FIT Error includes scale factor of 1.1.
0.08 +0.03 1 ANJOS 91 E691 ~Be 80-240 GeV
1 The factor 100 at the top of column 2 of Table | of ANJOS 91 should be omitted.
0 y— 0 -
Fr(KYK=—at)/r(K3nt7™) l180/M36
VALUE EVTS DOCUMENT ID TECN COMMENT

0.1184+0.017 OUR FIT Error includes scale factor of 1.1.
0.11940.021 OUR AVERAGE Error includes scale factor of 1.3.

0.108+£0.019 61 AMMAR 91 CLEO ete™ = 10.5 GeV
0.16 +0.03 +0.02 39 ALBRECHT 90C ARG eTe™ ~ 10 GeV
r(K*(892)°K%, K** — K—=+)/T(K K~ =) l181/T180

Fit fraction from Dalitz plot analyses. The fraction for the K% 7T mass between 792

and 992 MeV is 0.370 £ 0.003 + 0.012.
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

2.471+0.154+0.23 113k L AAl 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

— 0 0 w—

r(K*(892)* K=, K** — K%x+) /I (KS K~ =) 182/l 180
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

56.91+0.6+1.1 113k 1 AAL 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

r(K*(1410)° K2, K*® — K=n%) /T (K K= =™) l183/l180
Fit fraction from Dalitz plot analyses.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

3.8+0.51+5.6 113k L AAL 16N LHCB Dalitz plot fit

1 AAL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a uncertainty (which in this case

dominates)
r(Kk*(1410)* K=, K*+ —» K%7t) /I (KE K~ =) l184/T'180
Fit fraction from Dalitz plot analyses.
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
9.6+1.1+5.4 113k L AAL 16N LHCB Dalitz plot fit

L AALL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

r((K_ 7"+)S-wave Kg?/rgKg' K~ 7"+) IM85/T180

Fit fraction from Dalitz plot analyses.
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
18+218 113k L AAL 16N LHCB Dalitz plot fit
L AALL 16N gives results for two S-wave parameterisations. We take the values from the

model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).
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r((Kg"r-'-)S-wave K")/F(Kg K~ 7"+) M86/T180
Fit fraction from Dalitz plot analyses.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

11.74+1.0+2.3 113k L AAL 16N LHCB Dalitz plot fit

1 AAL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

M(ag(980)~nt, ag — KLK™)/T(K K~ nt) 187/l 180
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

4.01+0.744.1 113k L AAl 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

M (ag(1450)~ 7+, ag — K K~)/T(KYK— =) 188/ 180
Fit fraction from Dalitz plot analyses.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

0.74+0.15+0.57 113k L AAL 16N LHCB Dalitz plot fit

L AALS 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

M(a2(1320)~nt, a; — KEK™)/T(KEK—nt) lMg8o/M180
VALUE (units 10*2) EVTS DOCUMENT ID TECN COMMENT
0.15+0.061+0.14 113k L AAL 16N LHCB Dalitz plot fit

1 AAL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

I(p(1450)~ 7+, p~ — KZK™)/T(KYK~ ) l190/T 180
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

1.440.240.7 113k 1 AAL 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

F(kyK*a~)/r(K= =) M01/32
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.05+0.025 1 ANJOS 91 E691 ~Be 80-240 GeV

1 The factor 100 at the top of column 2 of Table | of ANJOS 91 should be omitted.
r(KYK+ta=)/r(KEntn™) l191/M36
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.098+0.020 55 AMMAR 91 CLEO ete™ ~ 10.5 GeV
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r(KYK+x=)/r(KEK— o) l191/T'180
VALUE EVTS DOCUMENT ID TECN  COMMENT

0.654+0.007 OUR FIT

0.654+0.007 OUR AVERAGE

0.655+0.004+0.006  76k,113k  AAIlJ 16N LHCB ppat7, 8 TeV
0.592+0.044+0.018 INSLER 12 CLEO ete™ — DODO at
3.77 GeV
r(K*(892)°KY, K*® — K*+#~) /T (K K*n™) l192/T101
Fit fraction from Dalitz plot analyses.
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
5.174+0.211+0.47 76k L AAL 16N LHCB Dalitz plot fit

L AALS 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

r(K*(892)~ K*, K*~ — K%n~)/T(KYK* ™) l103/T101
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

28.81+0.4+1.5 76k 1 AAL 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

r(K*(1410)°K%, K*® —» K+x+)/r(K3K+7™) l104/T101
Fit fraction ?rom Dalitz plot analyses.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

2.24+0.61+3.7 76k L AAL 16N LHCB Dalitz plot fit

1 AAL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

r(K*(1410)~ K+, K*~ - K3n~) /I (K K+ =™) 195/ 101
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

11.9+1.54+9.1 76k L aAAl 16N LHCB Dalitz plot fit

L AALS 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

r((K+7r-)S—wave Kg?/rgKg K+7r-) I.196/r191

Fit fraction from Dalitz plot analyses.
VALUE (units 1072) EVTS DOCUMENT ID TECN  COMMENT
17+218 76k 1 AAL 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

r((K% W_)S—wave K+?/r§Kg K+ 7"-) r197/r191

it fraction from Dalitz plot analyses.
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
6.3+0.9+2.3 76k L AAL 16N LHCB Dalitz plot fit

L AALS 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.
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- .+ 0 0 -
M(a0(980)* 7™, a3 — KIK+)/F(K3K+ ™) M108/T101
Fit fraction from Dalitz plot analyses.
VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT
26+2+18 76k L AAL 16N LHCB Dalitz plot fit

L AALL 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

I (ag(1450)* 7~ af — K K+)/T(K K+ 7~) l199/T101
Fit fraction from Dalitz plot analyses.

VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

1.5+0.3+1.1 76k L AAL 16N LHCB Dalitz plot fit

L AALS 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty (which
in this case dominates).

I (p(1700)* 7, pt — KLK)/T(KYK+ ™) I200/T101
Fit fraction from Dalitz plot analyses.

VALUE (units 10_2) EVTS DOCUMENT ID TECN  COMMENT

0.53+0.11+0.23 76k L AAl 16N LHCB Dalitz plot fit

1 AALJ 16N gives results for two S-wave parameterisations. We take the values from the
model with LASS parametrization, and the difference as a systematic uncertainty.

r(K*(892)° K%, K*® — K*+x~) /I (K*(892)° K2, K** - K~ =)

M92/T181
VALUE CL% DOCUMENT ID TECN COMMENT
0.356+0.034+0.007 1 INSLER 12 CLEO ete™ — DODO, 3.77 Gev
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<0.010 90 AMMAR 91 CLEO ete™ & 10.5 GeV

1 Uses quantum correlations in ete™ — DODO at the 1(3770), where the signal side D
decays to K% K and the tag-side D decays to K7, Knnm, K7r7r0, and 10 additional

CP-even, CP-odd, and mixed CP modes involving K9 or KO,

S L

r(K+K=a0)/r(K— =+ %) M201/Ts1
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
2.37+0.03+0.04 11k4+122 AUBERT,B 06X BABR et e~ =~ T(4S)
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.954+0.26 151 ASNER 96B CLE2 et e =~ T(4S)
r(K*(892)* K—, K*(892)* — K+ x%)/r(K+ K~ n?) 202/ 201

This is the “fit fraction” from the Dalitz-plot analysis with interference.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
44.440.81+0.6 AUBERT 07T BABR Dalitz fit Il, 11k evts
e o o We do not use the following data for averages, fits, limits, etc. o o @
46.14+3.1 L CAWLFIELD 06A CLEO Dalitz fit, 627 £ 30 evts

1 The error on this CAWLFIELD 06A result is statistical only.
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r(K*(892)~ K+, K*(892)~ — K~ n9)/r(K+*K—x9) I203/T201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

15.9+0.71+0.6 AUBERT 07T BABR Dalitz fit Il, 11k evts

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

12.3+2.2 L CAWLFIELD 06A CLEO Dalitz fit, 627 = 30 evts

1 The error on this CAWLFIELD 06A result is statistical only.

(K 7%)s—wave K7) /T (KT K~ 20) 204/l 201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE (units 10_2) DOCUMENT ID TECN  COMMENT

71.14+3.7+19 1 AUBERT 07T BABR Dalitz fit I, 11k evts

1 The only major difference between fits | and Il in the AUBERT 07T analysis is in this
mode, where the fit-l fraction is (16.3 £ 3.4 £+ 2.1)%.

r((K_ "O)S-wave K+)/F(K+ K~ 7"0) 205/ 201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

3.91+0.9+1.0 AUBERT 07T BABR Dalitz fit Il, 11k evts

I(%(980)n°, fo— Kt K~)/I(Kt K~ =9) 206/ 201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

10.5+1.1+1.2 1 AUBERT 07T BABR Dalitz fit Il, 11k evts

1\When AUBERT 07T replace the f5(980) 70 mode with 30(980)7r0, the fit fraction is a
negligibly different (11.0 £ 1.5 4+ 1.2)%.

(¢ ¢— Kt K=)/T(KtK—xO) 207/ 201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE (units 1072) DOCUMENT ID TECN COMMENT

19.4+0.61+0.5 AUBERT 07T BABR Dalitz fit I, 11k evts

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

149+1.6 L CAWLFIELD 06A CLEO Dalitz fit, 627 = 30 evts

1 The error on this CAWLFIELD 06A result is statistical only.

I (K* K~ n%nonresonant) /T (K+ K~ x°) 208/ 201
This is the “fit fraction” from the Dalitz-plot analysis with interference.

VALUE DOCUMENT ID TECN  COMMENT

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

0.360+0.037 L CAWLFIELD 06A CLEO Dalitz fit, 627 & 30 evts

1 The error is statistical only. CAWLFIELD 06A also fits the Dalitz plot replacing this flat
nonresonant background with broad S—wave kT — KT 70 resonances. There is no
significant improvement in the fit, and K** KF and ¢7TO results are not much changed.

(2K 70) /Teotal 200/T
VALUE DOCUMENT ID TECN COMMENT
<0.00059 ASNER 968 CLE2 ete™ &~ T(4S)
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M (¢7°)/r(K*K") F231/T178
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.194+0.006 +0.009 1254 TAJIMA 04 BELL eTe  at T(4S)
M(¢n)/M(K*K™) 232/T178
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT
3.59+1.14+0.18 31 TAJIMA 04 BELL ete™ at T(4S)

I (¢w)/Tiotal 233/l
VALUE CL% DOCUMENT ID TECN COMMENT

<0.0021 90 ALBRECHT 941 ARG ete a10 GeV
r(KtK-ata=)/F(K-2zt7") M210/T68
VALUE (units 1072) EVTS DOCUMENT ID TECN COMMENT

3.00+0.13 OUR AVERAGE

2.954+0.11+0.08 2669 4+ 101 L LINK 056G FOCS ~Be, E,y ~ 180 GeV
3.134+0.37+£0.36 136 £+ 15 AITALA 98D E791 7 nucleus, 500 GeV
3.5 £0.4 +0.2 244 + 26 FRABETTI 95C E687 ~Be, E,y ~ 200 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @

44 +1.8 +0.5 19+ 8 ABLIKIM 05F BES ete =~ ¥(3770)
4.1 +0.7 +05 114 + 20 ALBRECHT 941 ARG et e~~~ 10 GeV
3.14+1.0 89 + 29 AMMAR 91 CLEO eTe  ~ 10.5 GeV
2.8 i8:§ ANJOS 91 E691 ~Be 80-240 GeV

1| INK 056 uses a smaller, cleaner subset of 1279 + 48 events for the amplitude analysis
that gives the results in the next data blocks.

M(o(rt 77 )s—waves ¢ — KT K™)/T(KT K~ ntx7) l211/M210
This is the fraction from a coherent amplitude analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

10.3+1.01+0.8 ARTUSO 12 CLEO Fitting 2959 evts.

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

1 +1 LINK 05G FOCS Fits 1279 4 48 evts.

r((¢P0)S—wave- ¢— K+ K‘)/F(K"’ K-ﬂ'+7r-) M212/M210
This is the fraction from a coherent amplitude analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

38.3+2.5+3.8 ARTUSO 12 CLEO Fitting 2959 evts.

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

29 +£2 +1 LINK 05G FOCS Fits 1279 + 48 evts.

F((#0°)D-wave: 8 — KYK™)/T(K* K~ ntx™) 213/M210

VALUE (%) DOCUMENT ID TECN COMMENT

3.41+0.71+0.6 ARTUSO 12 CLEO Fitting 2959 evts.

M((K**K*%)s_wave: K*®— KExF)/T(KT K~ nt77) 214/ 210

VALUE (%) DOCUMENT ID TECN COMMENT

6.11+0.8+0.9 ARTUSO 12 CLEO Fitting 2959 evts.
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r((K_ 7r+)P-wave- (K+ W—)S-wave- )/F(K"‘ K-t 7"—) r215/r210
VALUE (%) DOCUMENT ID TECN COMMENT
109+1.2+1.7 ARTUSO 12 CLEO Fitting 2959 evts.
r(Ki(1270)* K=, K¥ - K*07+) /T(K¥* K= nt77) l216/l210
VALUE (%) DOCUMENT ID TECN COMMENT
7.3+0.8+1.9 ARTUSO 12 CLEO Fitting 2959 evts.
I‘(K1(1270)+ K-, Ki" - po K"‘)/I‘(K"‘ K- =t 1r‘) M217/T210
VALUE (%) DOCUMENT ID TECN COMMENT
4.74+0.7+0.8 ARTUSO 12 CLEO Fitting 2959 evts.
r(Ki(1270)~ K+, KT = K*7~)/T(K¥* K~ nt77) l218/T210
VALUE (%) DOCUMENT ID TECN COMMENT
0.94+0.3+0.4 ARTUSO 12 CLEO Fitting 2959 evts.
I(Ki(1270)~ K+, K{ — p°K~)/T(K* K~ ntn~) 219/l 210
VALUE (%) DOCUMENT ID TECN COMMENT
6.0+0.8+0.6 ARTUSO 12 CLEO Fitting 2959 evts.
r(K*(1410)* K=, K*t - K*0x+) /(K K= 7t 7~) l220/T210
VALUE (%) DOCUMENT ID TECN  COMMENT
4.21+0.7+0.8 ARTUSO 12 CLEO Fitting 2959 evts.
r(K*(1410)~ K+, K*~ — K*¥7~) /I (KT K~ nt77) l221/T210
VALUE (%) DOCUMENT ID TECN COMMENT
4.74+0.7+0.7 ARTUSO 12 CLEO Fitting 2959 evts.

M(K* K= p%3-body) /T (K* K~ 7t n™)
This is the fraction from a coherent amplitude analysis.
VALUE (%) DOCUMENT ID TECN

M222/T210

COMMENT

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

24£242

I(f(980)nt 7, fp— K+ K=)/I(KT K~ ntx™)
This is the fraction from a coherent amplitude analysis.
VALUE (%) DOCUMENT ID TECN

LINK 056 FOCS

Fits 1279 4 48 evts.

M223/T210

COMMENT

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

15+3+2 LINK 056 FOCS

I (K*(892)° K¥ 7% 3-body, K*® — K*aF)/F(KtK—at7™)

This is the fraction from a coherent amplitude analysis.

Fits 1279 &+ 48 evts.

M224/T210

COMMENT

Fits 1279 &+ 48 evts.

VALUE (%) DOCUMENT ID TECN

o o o We do not use the following data for averages, fits, limits, etc. ® o o
11+2+1 LINK 056G FOCS
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I(K*(892)°K*(892)°, K** —» K*#¥F)/I(Kt K~ xta™) l225/T210
This is the fraction from a coherent amplitude analysis.

VALUE (%) DOCUMENT ID TECN COMMENT

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

3+2+1 LINK 056 FOCS Fits 1279 + 48 evts.

I(K1(1270)* K¥, Kf —» K*ata=)/F(KT K- xt7~) I226/M210
This is the fraction from a coherent amplitude analysis.

VALUE (%) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o @
33+6+4 LLINK 056 FOCS Fits 1279 + 48 evts.
1 This LINK 056G value includes K1(1270)i — POKE = K8(1430)07ri, and
K*(892)0 7%

I(K1(1400)* K¥, K — K*atz=)/F(KT K- xt7~) 227/M210
This is the fraction from a coherent amplitude analysis.

VALUE (%) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
22+3+4 LINK 056G FOCS Fits 1279 + 48 evts.
rKYata=)/r(K izt n™) l228/T 36
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
4.3 10.8 OUR AVERAGE
4.164+0.70£0.42 113+ 21 LINK 05A FOCS + Be, E’Y ~ 180 GeV
6.2 £2.0 +1.6 25 ALBRECHT 941 ARG ete =10 GeV

0 yo— - 0 -
I‘(KSK 2t o )/I‘(K521r+21r ) 229/ 88
VALUE CL% DOCUMENT ID TECN COMMENT
<0.054 90 LINK 04D FOCS ~ A, E’Y =~ 180 GeV
MKt K=ot 7= 79 /Tiotal 230/
VALUE DOCUMENT ID TECN COMMENT
0.0031-:0.0020 1 BARLAG 92c ACCM 7~ Cu 230 GeV

1 BARLAG 92¢ computes the branching fraction using topological normalization.

Radiative modes

F(p°y)/T(x* =) l234/l133
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT

1.254+0.21+0.056 500 NANUT 17 BELL ete™ at T(nS), n=2,3,4,5
I'(w ’Y) /Ttotal 235/l
VALUE CL% DOCUMENT ID TECN

<2.4 x 10~4 90 ASNER 98 CLE2
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r(¢7)/r(KtK™) M236/T178
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

6.9 £0.5 OURFIT

6.88+0.47+0.21 524 NANUT 17 BELL ete™ at T(nS), n=2345 |

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

6.31F 110030 28 TAJIMA 04 BELL See NANUT 17

[(¢7)/T (K~ xt) l236/T'32

VALUE (units 1074) EVTS DOCUMENT ID TECN COMMENT

7.1 £0.5 OURFIT

7.15+0.78+0.69 243 4+ 25 AUBERT 08AZ BABR et e = 10.6 GeV

r(K*(892)%4)/r (K~ =) 237/l 32
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT

10.5 +£1.7 OUR AVERAGE Error includes scale factor of 3.1.

11.9 +0.5 +0.5 9.1k NANUT 17 BELL ete™ at T(nS), n=23.45 |
8.434+0.51+0.70 2.2k AUBERT 08AZ BABR et e~ 10.6 GeV

— Doubly Cabibbo-suppressed / Mixing modes ———
(Kt~ vgvia DO) /T (K~ £+ vy) l238/M18

This is a limit on Ry without the complications of possible doubly Cabibbo-suppressed
decays that occur when using hadronic modes. For the limits on ]ml — m2] and
(T —T)/T that come from the best mixing limit, see near the beginning of these

po Listings.
VALUE CL% DOCUMENT ID TECN COMMENT
< 6.1x10~4 90 1 BITENC 08 BELL eTe, 10.58 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
<50 x 10~4 90 2 AITALA 96C E791 7 nucleus, 500 GeV
1 The BITENC 08 right-sign sample includes about 15% of DO — k= 70¢+ vy and other
decays.

2 AITALA 96C uses D*+ — pOrt (and charge conjugate) decays to identify the charm

at production and DO — K¢t vy (and charge conjugate) decays to identify the charm
at decay.

I(K+or K*(892)* e~ 7, via D®) /[ (K~ et ve) +'(K*(892)~ et ve)]
l239/(M19+T21)
This is a limit on Ry, without the complications of possible doubly Cabibbo-suppressed

decays that occur when using hadronic modes. The experiments use p*t+ — pOr+
(and charge conjugate) decays to identify the charm at production and the charge of
the e to identify the charm at decay. These limits do not allow CP violation. For the
limits on [m; — my| and (F'; —»)/T that come from the best mixing limit, see near

the beginning of these DO Listings.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.001 90 BITENC 05 BELL ete™ ~ 10.6 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o @

—0.0013 <R< 40.0012 90 AUBERT 07AB BABR eT e~ ~ 10.58 GeV
<0.0078 90 CAWLFIELD 05 CLEO ete™ &~ 10.6 GeV
<0.0042 90 AUBERT,B 04Q BABR See AUBERT 07AB
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r(kta=)/r(Kk—at) l240/T32
This is R, the time-integrated wrong-sign rate compared to the right-sign rate. See
the note on “DY-DO Mixing,” near the start of the DO Listings.

The experiments here use the charge of the pion in D*(2010):t — (D0 or 50) rt
decay to tell whether a DO or a DO was born. The DO — Kt r— decay can
occur directly by doubly Cabibbo-suppressed (DCS) decay, or indirectly by p0 — Do
mixing followed by D0 — Kta— decay. Some of the experiments can use the decay-
time information to disentangle the two mechanisms. Here, we list the experimental
branching ratio, which if there is no mixing is the DCS ratio. See the next data block
for values of the DCS ratio Ry, and the following data block for limits on the mixing
ratio R . See the section on CP-violating asymmetries near the end of this DO Listing

for values of Ay, and the note on “p0_po0 Mixing” for limits on x" andy’.

Some early limits have been omitted from this Listing; see our 1998 edition (The
European Physical Journal €3 1 (1998)) and our 2006 edition (Journal of Physics G33
1 (2006)).

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
3.79+0.18 OUR FIT Error includes scale factor of 3.3.
3.791+0.18 OUR AVERAGE Error includes scale factor of 3.3. See the ideogram below.

4.15+0.10 12.7£0.3k L AALTONEN  08E CDF PP, /s =1.96 TeV
3.563+£0.08+0.04 4030 £+ 90 2 AUBERT 07W BABR ete™ = 10.6 GeV
3.77+0.08+0.05 4024 + 88 1 ZHANG 06 BELL ete™

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

4.054+0.214+0.11 2.0 £ 0.1k 3 ABULENCIA 06X CDF  See AALTONEN 08E

3.81+0177 0% 845 £ 40  21LI 05A BELL See ZHANG 06
2.2010-83 1007 234 4LINK 05H FOCS ~ nucleus
3.57£0.22+0.27 5 AUBERT 03z BABR See AUBERT 07w
4.0440.85+0.25 149 6 LINK 01 FOCS ~ nucleus
3.32170-93 1 0.40 45 1 GODANG 00 CLE2 ete—

6.8 733 +0.7 34 2AITALA 98 E791 7 nucl., 500 GeV

1 GODANG 00, ZHANG 06, and AALTONEN 08E allow CP violation.

2 AITALA 98, LI 05A, and AUBERT 07W assume no CP violation.

3 This ABULENCIA 06X result assumes no mixing.

4 This LINK 05H result assumes no mixing but allows CP violation. If neither mixing nor
CP violation is allowed, R = (4.29 + 0.63 + 0.28) x 1073,

5 This AUBERT 03Z result allows CP violation. If CP violation is not allowed, R =
0.00359 £ 0.00020 + 0.00027.
This LINK 01 result assumes no mixing or CP violation.
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WEIGHTED AVERAGE
3.79+0.18 (Error scaled by 3.3)

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

X2

»»»»»»» AALTONEN 08E CDF 127
.............. AUBERT 07W BABR 8.7
R ZHANG 06 BELL _ 0.1
215

(Confidence Level < 0.0001)
| J

3 3.5 4 4.5 5 55

F(KT7=)/r(K~at) (units 1073)

I'(K"‘ T~ via DCS)/F(K_ 1r+) I'241/I'32
This is Rpy, the doubly Cabibbo-suppressed ratio when mixing is allowed.

VALUE (units 10_3) CL% EVTS DOCUMENT ID TECN COMMENT

3.37+ 0.21 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.

3.04+ 0.55 12.74+0.3k AALTONEN 08E CDF pp, v/s =1.96 TeV

3.03+ 0.16+0.10 4030 + 90 1 AUBERT 07W BABR et e~ ~10.6 GeV

3.64+ 0.17 4024 + 88  2ZHANG 06 BELL ete™

5.171’ %‘ggi0.76 234 3 LINK 05H FOCS + nucleus

48 £ 1.2 £0.4 45  4“GODANG 00 CLE2 ete~

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

2.87+ 0.37 845 + 40 LI 05A BELL See ZHANG 06

23< Rp<b2 95 5 AUBERT 03z BABR See AUBERT 07w

9.0 T120 144 34 OAITALA 98 E791 7 nucl., 500 GeV

I This AUBERT 07W result is the same whether or not CP violation is allowed.
2This ZHANG 06 assumes no CP violation.
This LINK 05H result allows CP violation. Allowing mixing but not CP violation, Ry =

(3.81718 +0.92) x 1073,

4This GODANG 00 result allows CP violation.
5 This AUBERT 03z result allows CP violation. If only mixing is allowed, the 95% confi-

dence level interval is (2.4 < Rpy < 4.9) X 10-3.
6 This AITALA 98 result assumes no CP violation.
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WEIGHTED AVERAGE
3.37+0.21 (Error scaled by 1.8)

x2
""""" AALTONEN 08E CDF 0.4
---------- AUBERT 07w BABR 3.3
"""" ZHANG 06 BELL 2.5
LINK 05H FOCS
GODANG 00 CLEZ2
6.1

(Confidence Level = 0.046)

1 2 3 4 5 6 7
r(KT 7~ via DCS) /T (K™ 7T) (units 103)

r(K*aviaD®) /I (K~ nt) 42/T32
This is Ry, in the note on “p0_po Mixing” near the start of the pO Listings. The
experiments here (1) use the charge of the pion in D"‘(2010):t — (D0 or 50) rt
decay to tell whether a DO or a DO was born; and (2) use the decay-time distribution

to disentangle doubly Cabibbo-suppressed decay and mixing. For the limits on ]ml -
m2] and (' —T5)/I that come from the best mixing limit, see near the beginning of

these DO Listings.

VALUE CL% DOCUMENT ID TECN COMMENT
<0.00040 95 1 ZHANG 06 BELL ete~

e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.00046 95 2 05A BELL See ZHANG 06
<0.0063 95 3 LINK 05H FOCS ~ nucleus
<0.0013 95 4 AUBERT 03z BABR et e, 10.6 GeV
<0.00041 95 5 GODANG 00 CLE2 ete~

<0.0092 95 6 BARATE 098w ALEP et e at Z0
<0.005 90 7 ANJOS 88C E691 Photoproduction

1 This ZHANG 06 result allows CP violation, but the result does not change if CP violation
is not allowed.

2 This LI 05A result allows CP violation. The limit becomes < 0.00042 (95% CL) if CP
violation is not allowed.

LINK O5H obtains the same result whether or not CP violation is allowed.

4 This AUBERT 03Z result allows CP violation and assumes that the strong phase between
DO - KTa=and D9 — KTrn—is small, and limits only DO — DO transitions via
off-shell intermediate states. The limit on transitions via on-shell intermediate states is
0.0016.
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5 This GODANG 00 result allows CP violation and assumes that the strong phase between
D0 — Ktz and 50 — Ktn s small, and limits only D0 — 50 transitions via
off-shell intermediate states. The limit on transitions via on-shell intermediate states is
0.0017.

6 This BARATE 98W result assumes no interference between the DCS and mixing ampli-

tudes (y' = 0 in the note on “p0_po Mixing” near the start of the DO Listings). When
interference is allowed, the limit degrades to 0.036 (95%CL).

7 This ANJOS 88C result assumes no interference between the DCS and mixing amplitudes

(¥ = 0 in the note on “p0_p0 Mixing” near the start of the pO Listings). When
interference is allowed, the limit degrades to 0.019.

r(KYn+ta—in DO — D) /r(K%nxtz~) 243/ 36
This is Ry, in the note on “p0_po Mixing” near the start of the pO Listings. The
experiments here (1) use the charge of the pion in D"‘(2010):t — (D0 or 50) rt
decay to tell whether a DO or a DO was born; and (2) use the decay-time distribution

to disentangle doubly Cabibbo-suppressed decay and mixing. For the limits on ’ml —
m2] and (' —T5)/I that come from the best mixing limit, see near the beginning of

these DY Listings.

VALUE CL% DOCUMENT ID TECN COMMENT
<0.0063 95 1 ASNER 05 CLEO ete™ ~ 10 GeV

1 This ASNER 05 limit allows CP violation. If CP violation is not allowed, the limit is
0.0042 at 95% CL.

r(K+n=a%)/r(K-=+n0) M247/T51
The experiments here use the charge of the pion in D*(2010)i — (D0 or 50) xt

decay to tell whether a DO or a DY was born. The DO — K+ 7= 70 decay can
occur directly by doubly Cabibbo-suppressed (DCS) decay, or indirectly by p0 — Do

mixing followed by D0 — Ktz x0 decay.

VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT

2.12+0.07 OUR AVERAGE

2.01+0.11 1 EvANS 16 CLEO ete™ — DODO at 4(3770)
2.1440.08+0.08 763  2AUBERT,B 06N BABR ete™ ~ T(4S5)
22040157083 1.0k TIAN 05 BELL etTe™ ~ T(45)

43 T1§ £07 38 BRANDENB... 01 CLE2 eTe™ ~ T(45)

1 A combined fit with a recent LHCb DO DY mixing results in AAIlJ 16F is also reported
to be (2.00 + 0.11) x 1073,
2This AUBERT,B 06N result assumes no mixing.

r(K+n~a%:ia D°)/r (K~ nt+x0) l248/T'51
This is Ry, in the note on «p0_po Mixing” near the start of the pO Listings. The
experiments here (1) use the charge of the pion in D*(2010)i — (D0 or 50) xt
decay to tell whether a DO or a DO was born; and (2) use the decay-time distribution

to disentangle doubly Cabibbo-suppressed decay and mixing. For the limits on ’ml —
my| and (I —T5)/T that come from the best mixing limit, see near the beginning of

these DO Listings.
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VALUE (units 10_3) CL% DOCUMENT ID TECN  COMMENT

52510231012 AUBERT 09AN BABR et e~ at 10.58 GeV

e o o We do not use the following data for averages, fits, limits, etc. o o @
<0.54 95 1AUBERT,B 06N BABR eTe =~ T(4S)

I This AUBERT,B 06N limit assumes no CP violation. The measured value correspond-

ing to the limit is (2.3718 4+ 0.4) x 1074, If CP violation is allowed, this becomes

101722 4 0.3) x 1074,
(10157

M(K*nt2r~viaDCS) /I (K~ 2xtx~) 240/l 68
VALUE (units 1073) EVTS DOCUMENT ID TECN COMMENT
3.03 +0.07 OUR AVERAGE
3.025+0.077 42k,11M L aAl 16F LHCB ppat7, 8 TeV
3.03 £0.13 2 EVANS 16 CLEO ete~ — DODO at
¥ (3770)

1 This result uses external input on the mixing parameters x, y. Without this input, the
result is (3.215 + 0.136) x 1073,

2 A combined fit with a recent LHCb DO DO mixing results in AAIJ 16F is also reported
to be (3.01 + 0.07) x 103.

r(Ktxt2n=)/r(K-2nt7~) l2s0/l68
The experiments here use the charge of the pion in D*(2010)i — (D0 or BO) rt

decay to tell whether a DO or a DY was born. The DO — Ktr—nata— decay
can occur directly by doubly Cabibbo-suppressed (DCS) decay, or indirectly by pO —
DO mixing followed by D0 — Kta—rntna— decay. Some of the experiments can
use the decay-time information to disentangle the two mechanisms. Here, we list the
experimental branching ratio, which if there is no mixing is the DCS ratio; in the next
data block we give the limits on the mixing ratio.

Some early limits have been omitted from this Listing; see our 1998 edition (EPJ C3 1).

VALUE (units 1073) CL% EVTS DOCUMENT ID TECN COMMENT
3.22+0.05 OUR AVERAGE
3.2240.05 42k,11M 1 AAL 16F LHCB ppat7, 8 TeV |
3.2440.08+0.07 33k 2WHITE 13 BELL eTe™ ~ T(4S)
2.4 T13 +o04 54  2DYTMAN 01 CLE2 ete™ ~ T(4S)
25 T30 103 3AITALA 98 E791 7~ nucl., 500 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
3.20+0.18 7518 1.7k 2TIAN 05 BELL See WHITE 13
<18 90 2AMMAR 91 CLEO ete™ ~ 10.5 GeV
<18 90 4 ANJOS 88C E691 Photoproduction

L AAIJ 16F result comes from time-dependent analysis that uses external input on the |
mixing parameters X, y. Without this input, the result is (3.29 + 0.08) x 103,

2 AMMAR 91 cannot and DYTMAN 01, TIAN 05 do not distinguish between |
doublyCabibbo-suppressed decay and pY-po mixing.
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3 This AITALA 98result assumes no DO-DY mixing (Rp in the note on “p0-D0 Mix-

ing").It becomes —0.00201_8'8%(1)2 4 0.0035 whenmixing is allowed and decay-time in-

formation is used todistinguisﬁ doubly Cabibbo-suppressed decays from mixing.

4 ANJOS 88C uses decay-time information to distinguish doubly Cabibbo-suppressed (DCS)
decays from p0-po mixing. However, the result assumes no interference between the
DCS and mixing amplitudes (y' = 0 in the note on “p0_po Mixing” near the start of
the DO Listings). When interference is allowed, the limit degrades to 0.033.

M(K+nt2r~viaD%)/r(K~2ntn™) M251/T68
This is a DO-D' mixing limit. The experiments here (1) use the charge of the pion in

D*(2010)i — (D0 or BO) 7% decay to tell whether a DO or a DO was born; and
(2) use the decay-time distribution to disentangle doubly Cabibbo-suppressed decay
and mixing. For the limits on ‘mD(lj — ng‘ and (I_D(lj — ng)/rDO that come from

the best mixing limit, see near the beginning of these pO Listings.

VALUE (units 1075) CL% DOCUMENT ID TECN COMMENT
9.6+3.6 L Al 16F LHCB ppat7, 8 TeV

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

<500 90 2 ANJOS 88C E691 Photoproduction

1 AALJ 16F result comes from an unconstrained decay-time dependent fit to the wrong-sign
to right-sign decay rates ratio as (X2 + y2)/2.

2 ANJOS 88C uses decay-time information to distinguish doubly Cabibbo-suppressed (DCS)
decays from p0-po mixing. However, the result assumes no interference between the
DCS and mixing amplitudes (y' = 0 in the note on “p0_po Mixing” near the start of
the DO Listings). When interference is allowed, the limit degrades to 0.007.

M(K*n~or Kt nt2r~viaD®) /I (K~ ntor K~ 2nt77) 252/l
This is a DO-DO mixing limit. For the limits on |mD(1) — ng] and (I'D(l) _ng)/rDO

that come from the best mixing limit, see near the beginning of these pO Listings.

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.0085 90 1 AITALA 98 E791 & nucleus, 500 GeV
<0.0037 90 2 ANJOS 88C E691 Photoproduction

1 AITALA 98 uses decay-time information to distinguish doubly Cabibbo-suppressed decays
from DO-DO mixing. The fit allows interference between the two amplitudes, and also
allows CP violation in this term. The central value obtained is 0. 0039+8 8036 + 0.0016.
When interference is disallowed, the result becomes 0.0021 =+ 0. 0009 + 0.0002.

2 This combines results of ANJOS 88C on Kt 7~ and KT 7~ 7t ~ (via DO) reported
in the data block above (see footnotes there). It assumes no interference.
I (u~ anything via D9) /I"(u+ anything) M2s3/T6
This is a DO-DO mixing limit. See the somewhat better limits above.
VALUE CL% DOCUMENT ID TECN  COMMENT
<0.0056 90 LOUIS 86 SPEC =7~ W 225 GeV
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<0.012 90 BENVENUTI 85 CNTR pC, 200 GeV
<0.044 90 BODEK 82 SPEC 7, pFe — DO
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Rare or forbidden modes
r(’Y'Y)/ Mtotal o54/T

DY — ~+ is a flavor-changing neutral-current decay, forbidden in the Standard Model
at the tree level.

VALUE CL% DOCUMENT ID TECN COMMENT

< 85x 107 90 NISAR 16 BELL eTe™ at T(4S), T(5S)

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

< 38x10°0 90 ABLIKIM 15F BES3 et e~ at 3.773 GeV

< 22x10"0 90 LEES 12L BABR eTe™ ~ 10.58 GeV

<29 x 1076 90 COAN 03 CLE2 ete™ x T(45)

I'(e"' e‘)/ Mtotal l255/T

A test for the AC = 1 weak neutral current. Allowed by first-order weak interaction
combined with electromagnetic interaction.

VALUE CL% DOCUMENT ID TECN COMMENT

<7.9 x10~8 90 PETRIC 10 BELL eTe™ ~ T(4S)

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

<17 x 107 90 LEES 12Q BABR eTe™ ~ 10.58 GeV
<12 x10°° 90 AUBERT,B 04y BABR etTe™ ~ 7(45)
<8.19 x 10— 6 90 PRIPSTEIN 00 E789 p nucleus, 800 GeV
<6.2 x 1070 90 AITALA 099G E791 7~ N 500 GeV

<13 x107° ) FREYBERGER 96 CLE2 ete™ & 7(45)
<13 x 1074 ) ADLER 88 MRK3 ete™ 3.77 GeV
<17 x1074 90 ALBRECHT 886 ARG ete™ 10 GeV

<22 x 1074 90 HAAS 88 CLEO ete™ 10 Gev
F(et u™)/Teotal 256/

A test for the AC = 1 weak neutral current. Allowed by first-order weak interaction
combined with electromagnetic interaction.

VALUE CL% DOCUMENT ID TECN COMMENT
<6.2 x10~9 90 AALJ 13A1 LHCB pp at 7 TeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o

0.6-8.1 x 10~/ 90 L LEES 12Q BABR ete™ ~ 10.58 GeV
<21 x10°7 90 AALTONEN 10x CDF  pp, /s = 1.96 TeV
<1.4 x10~/ 90 PETRIC 10 BELL ete™ =~ T(45)
<2.0 x107° 90 ABT 04 HERB pA, 920 GeV
<1.3 x 1070 90 AUBERT,B 04y BABR ete™ ~ T(45)
<25 x 100 90 ACOSTA 03F CDF  See AALTONEN 10X
<1.56 x 10™° 90 PRIPSTEIN 00 E789 p nucleus, 800 GeV
<52 x 100 90 AITALA 99G E791 7~ N 500 GeV
<41 x10° 90 ADAMOVICH 97 BEAT 7~ Cu, W 350 GeV
<42 x10°° 90 ALEXOPOU... 96 E771 p Si, 800 GeV
<3.4 x107° 90 FREYBERGER 96 CLE2 ete™ ~ T(4S)
<7.6 x107° 90 ADAMOVICH 95 BEAT See ADAMOVICH 97
<44 x 10—> 90 KODAMA 95 E653 7 emulsion 600 GeV
<31 x107° 90 2 MISHRA 04 E780 —4.1+ 4.8 events
<7.0 x107° ) ALBRECHT 88¢ ARG eTe™ 10 GeV
<1.1 x107° ) LOUIS 86 SPEC 7~ W 225 GeV
<34 x 1074 90 AUBERT 85 EMC Deep inelast. u— N
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1) EES 12q gives a 2-sided range.
2Here MISHRA 94 uses “the statistical approach advocated by the PDG.” For an alternate
approach, giving a limit of 9 x 10~0 at 90% confidence level, see the paper.

0 —
M(n%e* e™) /Tiotal 57/l
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT

<4.5x 105 90 FREYBERGER 96 CLE2 ete™ w~ T(4S)
0 -

r('"' utp )/ Mtotal M2s8/I
A test for the AC=1 weak neutral current. Allowed by higher-order electroweak inter-
actions.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.8 x 10—4 90 KODAMA 95 E653 7 emulsion 600 GeV

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

<5.4x 104 90 FREYBERGER 96 CLE2 ete™ =~ T(4S)

F(nete™)/lMeotal M250/T

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

VALUE CL% DOCUMENT ID TECN COMMENT
<1.1x10~4 90 FREYBERGER 96 CLE2 ete™ ~ 7(45)
F(nut u~)/Tiotal 260/l

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

VALUE CL% DOCUMENT ID TECN COMMENT
<5.3 x 10—4 90 FREYBERGER 96 CLE2 ete™ ~ T(45)
Mt 7~ ete™)/Miotal 261/T

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

VALUE CL% DOCUMENT ID TECN COMMENT
<3.73x 104 90 AITALA 01C E791 7~ nucleus, 500 GeV
M(pPet e™)/Tiotal 262/

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

VALUE CL% DOCUMENT ID TECN COMMENT

<10 x 10-4 90 L FREYBERGER 96 CLE2 ete™ =~ T(4S)

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

<1.24 x 104 90 AITALA 01c E791 # nucleus, 500 GeV
<45 x 104 90 HAAS 88 CLEO ete™ 10 GeV

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 1.8 x 10~4 using a photon pole amplitude model.
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|'(1r+ T [ly+ [l«—)/rtota| r263/r
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT

<5.5 x 10~7 90 L AAL 148 LHCB ppat 7 TeV

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

<3.0x 1072 90 AITALA 01C E791 = nucleus, 500 GeV

1 AAIJ 14B measures this branching-fraction limit relative to the ata— ¢, ¢ — ,u"' n
fraction. The above limit excludes the resonant ¢, w, and p regions, and then fills those
gaps with a phase-space model.

0 —_
Mt 1) /Tiotal F264/T
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT
<2.2x10°5 90 AITALA 01C E791 = nucleus, 500 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @

<4.9x 104 90 1 FREYBERGER 96 CLE2 eTe™ & T(45)
<2.3 % 10—4 90 KODAMA 95 E653 7~ emulsion 600 GeV
<8.1x 104 90 HAAS 88 CLEO ete™ 10 GeV

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 4.5 x 10~4 using a photon pole amplitude model.

r(w et e-)/ Mtotal M265/T
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak

interactions.
VALUE CL% DOCUMENT ID TECN COMMENT

<1.8 x 10—4 90 1 FREYBERGER 96 CLE2 etTe™ ~ T(45)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 2.7 x 1074 using a photon pole amplitude model.

r(wlﬁ- P‘—)/rtotal 266/l
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak

interactions.
VALUE CL% DOCUMENT ID TECN COMMENT

<8.3 x10~4 90 1 FREYBERGER 96 CLE2 eTe™ ~ T(4S)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 6.5 x 10~4 using a photon pole amplitude model.

I'(K- K+ e+ e—)/rtota| r267/r
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak

interactions.
VALUE CL% DOCUMENT ID TECN COMMENT

<3.15 x 10—4 90 AITALA 01C E791 7~ nucleus, 500 GeV
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r(¢ete™)/Miotal 268/l
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT

<b.2 x 10—5 90 L FREYBERGER 96 CLE2 ete =~ T(4S)

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

<5.9 x 1072 90 AITALA 01C E791 = nucleus, 500 GeV

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 7.6 x 1072 using a photon pole amplitude model.

MK~ K*pt =) /Tiotal l260/T
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT
<3.3x 1075 90 AITALA 01C E791 7~ nucleus, 500 GeV
M(out 1) /Teotal 270/T

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

VALUE CL% DOCUMENT ID TECN COMMENT
<3.1x10~5 90 AITALA 01C E791 7~ nucleus, 500 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
<4.1x1074 90 L FREYBERGER 96 CLE2 ete™ =~ T(4S)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 2.4 x 1074 using a photon pole amplitude model.

F(K%e*e™) /Miotal F271/T
Not a useful test for AC =1 weak neutral current because both quarks must change
flavor.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.1x10~4 90 FREYBERGER 96 CLE2 ete =~ T(4S)

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

<1.7x103 90 ADLER 89C MRK3 et e~ 3.77 GeV

MKt ™) /Teotal F272/T
Not a useful test for AC =1 weak neutral current because both quarks must change
flavor.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.6 X 10—4 90 KODAMA 95 E653 7w emulsion 600 GeV

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

<6.7x 1074 90 FREYBERGER 96 CLE2 ete™ =~ T(4S)

MK=ntete™)/Motal Fa73/T

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

interactions.
VALUE CL% DOCUMENT ID TECN COMMENT

<3.85 x 10—4 90 AITALA 01C E791 7~ nucleus, 500 GeV
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r(k* (892)%¢* €”)/Teotal 274/T
Not a useful test for AC =1 weak neutral current because both quarks must change
flavor.

VALUE CL% DOCUMENT ID TECN COMMENT

<4.7 x 105 90 AITALA 0l1c E791 m nucleus, 500 GeV

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

<1.4x 1074 90 L FREYBERGER 96 CLE2 ete™ =~ T(4S)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 2.0 x 10~4 using a photon pole amplitude model.

MK—ntputp=,675<my,, <875MeV) /ot Ma76/T
VALUE (units 10_6) EVTS DOCUMENT ID TECN COMMENT
4.17+0.12+0.40 2.4k L Al 161 LHCB pp at 8 TeV

LAAL 161 uses B(DO — K~ at 7t 77) = (8.287 + 0.043 + 0.200) x 10~2 value for
the normalization mode.

F(K~ 7t ut ™) /Meotal M275/T
A test for the AC = 1 weak neutral current. Allowed by higher-order electroweak
interactions.

VALUE CL% DOCUMENT ID TECN COMMENT
<3.59 x 10~4 90 AITALA 01C E791 7 nucleus, 500 GeV
* 0 -

I'(? (892)°ut )/ Mtotal F277/T
Not a useful test for AC =1 weak neutral current because both quarks must change
flavor.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.4 x107° 90 AITALA 01C E791 7 nucleus, 500 GeV

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

<1.18 x 1073 90 1 FREYBERGER 96 CLE2 eTe™ & T(45)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 1.0 x 10—3 using a photon pole amplitude model.

-0 —

Mrt o= x%ut u) /Tiotal 278/
A test for the AC=1 weak neutral current. Allowed by higher-order electroweak inter-
actions.

VALUE CL% DOCUMENT ID TECN COMMENT

<8.1x 10~4 90 KODAMA 95 E653 7 emulsion 600 GeV

I'(ui e:':)/l'tota| r279/r
A test of lepton family number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<13 x10-8 90 AALJ 16H LHCB pp at7, 8 GeV

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

<33 x10~/ 90 LEES 12Q BABR et e~ ~ 10.58 GeV

<26 x10°7 90 PETRIC 10 BELL ete™ & T(45)

<81 x10~7 90 AUBERT,B 04y BABR ete™ = T(4S)

< 1.72 x 10~° 90 PRIPSTEIN 00 E789 p nucleus, 800 GeV

<81 x107° 90 AITALA 996 E791 7~ N 500 GeV

< 1.9 x107° 90 1 FREYBERGER 96 CLE2 eTe™ ~ T(4S)
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<10 x1074 90 ALBRECHT 88G ARG eTe™ 10 GeV
<27 x1074 ) HAAS 88 CLEO ete™ 10 GeV
<12 x1074 ) BECKER 87C MRK3 et e~ 3.77 GeV
<9 x10% 90 PALKA 87 SILI 200 GeV 7p
<21 x1074 90 2 RILES 87 MRK2 et e~ 29 Gev

1 This is the corrected result given in the erratum to FREYBERGER 96.
2RILES 87 assumes B(D — Km) = 3.0% and has production model dependency.

0.+
r(ﬂ' e ﬂq:)/rtotd r280/r
A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT
<8.6 x 10~5 90 FREYBERGER 96 CLE2 ete™ ~ T(45)
I (ne* u¥) /Miotal 281/l

A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT
<1.0 x 10—4 90 FREYBERGER 96 CLE2 ete~ ~ T(45)
M(nt 7~ et uF) /Miotal g2/

A test of lepton family-number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT
<1.5 x 105 90 AITALA 01C E791 =~ nucleus, 500 GeV
I (% et u¥F) /Teotal g3/l

A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT

<4.9 x 10—5 90 1 FREYBERGER 96 CLE2 ete =~ T(4S)

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

<6.6 x 1072 90 AITALA 01C E791 7 nucleus, 500 GeV

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 5.0 x 1072 using a photon pole amplitude model.

+

l'(we u:':)/l'tota| r284/r
A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<1.2x10~4 90 1 FREYBERGER 96 CLE2 eTe™ ~ T(4S)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The same limit is
obtained using a photon pole amplitude model.

MK~ K+ et uF) [Tioal l2g5/T
A test of lepton family-number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.8 x 104 90 AITALA 01C E791 7~ nucleus, 500 GeV
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+

M(¢e™ uF)/Teotal M2g6/T
A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT

<3.4 x 10—5 90 L FREYBERGER 96 CLE2 ete™ =~ T(4S)

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

<47 x107° 90 AITALA 01C E791 7~ nucleus, 500 GeV

1 This FREYBERGER 96 limit is obtained using a phase-space model. The limit changes
to < 3.3 x 1072 using a photon pole amplitude model.

+
I'( K%e Iﬁ)/rtotal g7/l
A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT
<1.0 x 10~4 90 FREYBERGER 06 CLE2 ete™ ~ T(45)
r(K— =t et u¥) /Tiotal l2gs/l

A test of lepton family-number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT
<5.53 x 104 90 AITALA 01C E791 = nucleus, 500 GeV
r(?* (892)0 ei I‘T) / I-total I-289/ r

A test of lepton family number conservation. The value is for the sum of the two
charge states.

VALUE CL% DOCUMENT ID TECN COMMENT

<83 x 1075 90 AITALA 01C E791 « nucleus, 500 GeV
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<1.0x10~4 90 L FREYBERGER 96 CLE2 eTe™ ~ 7(45)

1 This FREYBERGER 96 limit is obtained using a phase-space model. The same limit is
obtained using a photon pole amplitude model.

I'(21r_ 2e+ + C.C.)/rtota| r290/r
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<112 x10~4 90 AITALA 0lc E791 =~ nucleus, 500 GeV

F(2r=2put+c.c.)/Miotal 201/l
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.9 x 107 90 AITALA 0lc E791 ~ nucleus, 500 GeV

M(K—n2et+c.c.)/Tiotal F292/T
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN COMMENT

<2.06 x 104 90 AITALA 0lc E791 ~ nucleus, 500 GeV
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M(K= 7~ 2p* +c.c.) /Teotal 293/l
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<3.9x10~4 90 AITALA 0lc E791 = nucleus, 500 GeV

M(2K—2e* +c.c.) /Tiotal 294/T
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<152 x 10~4 90 AITALA 0lc E791 = nucleus, 500 GeV

F(2K—2ut +c.c.) /Miotal 295/
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN COMMENT

<9.4 x 10~3 90 AITALA 0lc E791 ~ nucleus, 500 GeV

M~ 7~ et pt+c.c.)/Motal 296/T
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN COMMENT

<7.9x 107 90 AITALA 0lc E791 ~ nucleus, 500 GeV

MK-netut+cc.)/Tiotal F297/T
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<2.18 x 10~4 90 AITALA 0lc E791 = nucleus, 500 GeV

I'(2K‘ et [l«+ + C.C.)/rtota| Mogg/T
A test of lepton-number conservation. The value is for the sum of the two charge
states.

VALUE CL% DOCUMENT ID TECN  COMMENT

<5.7 x 1073 90 AITALA 0lc E791 = nucleus, 500 GeV

F(pe™)/ total l299/I
A test of baryon- and lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<1.0x 10~5 90 1 RUBIN 09 CLEO ete™ at4(3770)

1 This RUBIN 09 limit is for either DO — pe~ or DY — pe~ decay.

r(pet)/Meotal F300/T
A test of baryon- and lepton-number conservation.

VALUE CL% DOCUMENT ID TECN  COMMENT

<1.1x10~5 90 1 RUBIN 09 CLEO et e~ at1(3770)

1 This RUBIN 09 limit is for either DO — ﬁe+ or DO — T)e+ decay.
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DO CP-VIOLATING DECAY-RATE ASYMMETRIES

This is the difference between DO and DO partial widths for the decay to
state f, divided by the sum of the widths:
Acp(f) =[r(D% — £) = (DY — F)]/[F(DY — f)+ (D0 — 7).

Acp(KtK~)in D9, D° —» K*+K-—

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
—0.070.11 OUR AVERAGE
0.04+£0.1240.10  4.56M AALJ 17M LHCB pp7, 8 TeV
—0.24-0.2240.09 476k  LAALTONEN 128 CDF  pp, +/s=1.96 TeV
0.00-£0.3440.13 120k 2 AUBERT 08M BABR ete™ &~ 10.6 GeV
—0.43+£0.3040.11 120k  3STARIC 08 BELL ete™ ~ T(45)
+2.0 £1.2 +0.6 4 ACOSTA 05¢ CDF  pp, v/5=1.96 TeV
0.0 £2.2 +0.8 3023 4 CSORNA 02 CLE2 ete™ » T(45)
—0.1 £2.2 +15 3330 4LINK 008 FOCS
~1.0 £4.9 £1.2 609 4 AITALA 98C E791 —0.093 <Arp <

+0.073 (90% CL)
e o o We do not use the following data for averages, fits, limits, etc. o o @

—0.064+0.154+0.10 1.8M 1 AAL 14AK LHCB See AALJ 17Mm
1 5ee also " DO CP-violating asymmetry differences” at the end of the CP-violating asym-
metries.

AUBERT 08M uses corrected numbers of events directly, not ratios with KT wi events.
3STARIC 08 uses DO — K~ 7t and DO — KT 7~ decays to correct for detector-
induced asymmetries.
4AITALA 98C, LINK 008, CSORNA 02, and ACOSTA 05C measure N(DO —
K+ K_)/N(D0 — K~ xT), the ratio of numbers of events observed, and similarly

for the DO.
Acp(K%K2)in D°, D° — K2 KQ

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT
— 5 £ 5 OUR AVERAGE

— 2.9+ 52+£22 630 AALJ 15AT LHCB ppat 7, 8 TeV
—-23 +19 65 BONVICINI 01 CLE2 ete™ = 10.6 GeV

Acp(rtn~)in DO, D? - ntx—

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.13+0.14 OUR AVERAGE
0.0740.144-0.11 L Al 17M LHCB pp 7, 8 TeV
0.2240.2440.11 215k 2 AALTONEN 128 CDF  pp, /5=1.96 TeV

—0.24+0.52+0.22 63.7k 3 AUBERT 08M BABR et e~ ~ 10.6 GeV
0.4340.5240.12 51k 4 STARIC 08 BELL ete™ ~ T(4S)
1.0 £1.3 £0.6 5 ACOSTA 05¢ CDF  pp, v/5=1.96 TeV
1.9 £3.2 £0.8 1136 5 CSORNA 02 CLE2 ete™ ~ T(4S)
4.8 +£3.9 425 1177 S LINK 008 FOCS

—49 +7.8 £3.0 343 5 AITALA 98c E791 —0.186 <Acp <

+0.088 (90% CL)
e o o We do not use the following data for averages, fits, limits, etc. o o @

—0.2040.19+0.10 774k 20 AALY 14AK LHCB  See AAIJ 17M
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1 AA1J 17M value combines AAo p(mm, KK) from AALJ 16D, A p(K K) from AALJ 17Mm,
and A p(mm) from AALJ 14AK.

2See also " DO CP-violating asymmetry differences” at the end of the CP-violating asym-
metries.

3AUBERT 08M uses corrected numbers of events directly, not ratios with KT wi events.

4STARIC 08 uses DO — K~ 7t and DO — Kt 7™ decays to correct for detector-
induced asymmetries.

SAITALA 98¢, LINK 008, CSORNA 02, and ACOSTA 05C measure N(DO —
7r+7r_)/N(DO — K7 xT), the ratio of numbers of events observed, and similarly

for the DO,
6 AAIJ 14AK uses AAcp(rm, KK) and Ao p(K K) reported in the same paper.

Acp(7®79) in DO, D° — 7070

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
0.0 £0.6 OUR AVERAGE
—0.03£0.64+0.10 34k NISAR 14 BELL eTe™ at/near T’s
0.1 +4.8 810 BONVICINI 01 CLE2 ete™ x 10.6 GeV
Acp(p7)in DO, D° — py
VALUE (units 1072) DOCUMENT ID TECN COMMENT
5.6+15.2+0.6 NANUT 17 BELL ete™ at T(nS), n=23,45 |
Acp(¢7)in D%, D° — ¢y
VALUE (units 10~2) DOCUMENT ID TECN  COMMENT
~9.446.640.1 NANUT 17 BELL ete™ at T(nS), n=234,5 |
Acp(K*(892)%) in DO, D° — K*(892)0
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
—0.3+2.0+0.0 NANUT 17 BELL ete™ at T(nS), n=2,345 |
Acp(rt 7~ 79)in D9, DO - ztn—x0
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT
0.3 £0.4 OUR AVERAGE
0.43+1.30 123k 4490 ARINSTEIN 08 BELL ete™ ~ 7(4S)
0.31+0.41+0.17 80 + .3k 1 AUBERT 08A0 BABR et e™ &~ 10.6 GeV
1 T2 15 CRONIN-HEN..05 CLEO ete™ ~ 10 GeV
1 AUBERT 0820 report their result using a different sign convention.
Acp(p(T70)t7~ = 7t~ 7% in D - pta—, D0 —» p—xt
VALUE (%) DOCUMENT ID TECN  COMMENT
+1.240.8+0.3 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(p(770)°70 — xt7—70) in DO, DO — pOx0
VALUE (%) DOCUMENT ID TECN  COMMENT
—3.142.7+1.2 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(p(770)~ 7t - ata— 2% in DO - p=at, D0 - ptx-
VALUE (%) DOCUMENT ID TECN COMMENT
—1.0+£1.640.7 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
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Acp(p(1450)t m— — ata—x0) in D® - p(1450)t7—, DO — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

0+50+50 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(p(1450)070 — 7tx—x0) in DO, DO — p(1450)0 70
VALUE (%) DOCUMENT ID TECN COMMENT

—17433+17 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(p(1450)— 7t — ata—x0) in DO - p(1450)~ 7+, DO — c.c.
VALUE (%) DOCUMENT D TECN  COMMENT

+6+8+3 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2

Acp(p(1700)t 7~ — ata—x0) in D® - p(1700)t7—, DO — c.c.
VALUE (%) DOCUMENT ID TECN  COMMENT

—5+13+5 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(p(1700)%70 — 7t x—x0) in DO, DO — p(1700)° 70
VALUE (%) DOCUMENT ID TECN COMMENT

+13+8+3 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(p(1700)~ 7t — atax—x0) in DO - p(1700)~ =+, DO — c.c.
VALUE (%) DOCUMENT ID TECN  COMMENT

+8+10+5 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2

Acp(%(980)7° —» xta—x0)in D?, D° — £,(980)7°

VALUE (%) DOCUMENT ID TECN  COMMENT

0+25125 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(fp(1370)7°® — 7t~ x9) in DO, DO — £5(1370) 70

VALUE (%) DOCUMENT ID TECN COMMENT

+25+13+13 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(%(1500)7° —» ntx—x0)in DO, D° — £,(1500)7?

VALUE (%) DOCUMENT ID TECN COMMENT

0+13+13 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2

Acp(%(1710)7° —» nta—x0) in DO, D° — £(1710)x?

VALUE (%) DOCUMENT ID TECN COMMENT

0+17+17 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(£(1270)7° — 7t~ x9) in DO, DO — £(1270)70

VALUE (%) DOCUMENT ID TECN COMMENT

—41414 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2

Acp(o(400)7°® — ntx—70)in DY, DO — o(400)n°
VALUE (%) DOCUMENT ID TECN  COMMENT

+6+6+6 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
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Acp(nonresonant 7+ 7~ x?) in D%, D° — nonresonant 7+ 7~ x°
VALUE (%) DOCUMENT ID TECN COMMENT

—134+19+13 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

Acp(2rt2r~) in D9, D? — 27xt27x~
VALUE DOCUMENT _ID TECN
no evidence 1 AAL 13BR LHCB

1 AAIJ 13BR searched for CP violation in binned phase space. No evidence was found.

Acp(KtK—n9%) in D%, D% - K*+K—#0

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
—1.00+1.67+0.25 11 + 0.11k AUBERT 08A0 BABR eT e~ =~ 10.6 GeV
Acp(K*(892)t K~ — Kt K~ in D® - K*(892)tK—, D° — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

—-0.9+1.24+0.4 1 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

1 AUBERT 0820 report their result using a different sign convention.

Acp(K*(1410)* K~ — Kt K~ 79)in D° - K*(1410)tK—, D° — c.c.

VALUE (%) DOCUMENT ID TECN COMMENT

—21+23+8 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
AC’P((K+“°)S-wm)eK— - Kt K-"ro) in D0 — (K+7TO)SK-- D% —
C.C.

VALUE (%) DOCUMENT ID TECN COMMENT

+7+15+3 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(6(1020)7® — K+ K~ x0) in D%, D® — ¢(1020)7°

VALUE (%) DOCUMENT ID TECN COMMENT
+1.1+2.14+0.5 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(fp(980)70 — K+ K—x0)in DO, DO — £,(980) 70

VALUE (%) DOCUMENT ID TECN COMMENT

—3+19+1 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(a9(980)°70 — K+ K—x0) in D%, D? — a;(980)°#°

VALUE (%) DOCUMENT ID TECN COMMENT

—5+16+2 1 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2

1 This AUBERT 08A0 value is obtained when the 30(980)0 replaces the f;(980) in the fit.

Acp(fy(1525)7° — K+ K~ x0%) in D%, D® — f%(1525)n°

VALUE (%) DOCUMENT ID TECN COMMENT

0+50+150 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
Acp(K*(892)~ Kt — Kt K~ 0 in D® — K*(892)~ K*, D° — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

—5+4+1 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
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Acp(K*(1410)~ K+ —» KtK—79)in D° —» K*(1410)~ K+, D° — c.c.

VALUE (%) DOCUMENT ID TECN  COMMENT

—174+28+7 AUBERT 08A0 BABR Table 1, —Col.5/2xCol.2

ACP((K—WO)S-waveK-'- - Kt K-"ro) in D0 — (K—"TO)SK-'-- D% —
C.C.

VALUE (%) DOCUMENT ID TECN COMMENT
—71+40+8 AUBERT 08A0 BABR Table 1, —Col.5/2x Col.2
0 .0\ : 0 o 0.0

Acp(Kgm’) in DY D° —» Kgm

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

—0.204+0.17 OUR AVERAGE

—0.214+0.16+0.07 467k LI NISAR 14 BELL eTe™ at/near T’s
0.1 £1.3 9099 BONVICINI 01 CLE2 eTe =~ 10.6 GeV

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

—0.284+0.194+0.10 326k KO 11 BELL See NISAR 14

—1.8 +3.0 BARTELT 95 CLE2 See BONVICINI 01

1 After subtracting CPV in k0 — KO mixing, NISAR 14 gets Aop = (+0.12 £ 0.16 &+
0.07)%.

Acp(K3n)in D%, D° — K%n

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
+0.54+0.51+0.16 46k KO 11 BELL eTe™ ~ T(45)
0.7\ 0 o
Acp(K%n')in DO, DO —» Ko
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
+0.98+0.67+0.14 27k KO 11 BELL eTe™ ~ T(45)
. 10 PO 0

Acp(K%¢)in DO, D° — K¢
VALUE (%! DOCUMENT ID TECN COMMENT
—-2.84+9.4 BARTELT 95 CLE2 —18.2 <Acp <+12.6% (90%CL)
Acp(KFrE)in D - K—7t, D% - K*tn—
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0.3+0.3+0.6 BONVICINI 14 CLEO All CLEO-c runs
o o o We do not use the following data for averages, fits, limits, etc. ® o o
+0.540.440.9 150k MENDEZ 10 CLEO See BONVICINI 14
—0.4+0.54+0.9 DOBBS 07 CLEO See BONVICINI 14
Acp(KEnF)in D® - K+tn—, D% - K—xt
VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0.0+ 1.6 OUR AVERAGE
— 074+ 1.9 L AAL 13CE LHCB pp at 7, 8 TeV
— 214 52415 4.0k AUBERT 07W BABR ete™ ~ 10.6 GeV
+ 234+ 47 4.0k 2 ZHANG 06 BELL ete—
+18 +14 44 3 LINK 05H FOCS ~ nucleus
+ 95+ 6.1+8.3 4 AUBERT 03z BABR ete™, 10.6 GeV
+2 T8 41 45 5 GODANG 00 CLE2 ete—
e o o We do not use the following data for averages, fits, limits, etc. o o @
— 8.0+ 7.7 0.8k 6L 05A BELL See ZHANG 06
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1 Based on 3 fb~1 of data collected at Vs = 7, 8 TeV. Allowing for CP violation, the
direct CP-violation in mixing is reported for the DO — Kt7— and D0 — KT 7.

2This ZHANG 06 result allows mixing.

3 This LINK O5H result assumes no mixing. If mixing is allowed, it becomes 0.131_8'33 +

0.10.
4This AUBERT 03z limit assumes no mixing. If mixing is allowed, the 95% confidence-

level interval is (—2.8 < Ap < 4.9)><10_3.
5 This GODANG 00 result assumes no DO-DO0 mixing and becomes —0.43 <A~-p < +0.34

at 95% CL. If mixing is allowd Acp = —0.01 7918 + 0.01.

6 This LI 05A result allows mixing.

Acp(K~7%)in Dgp(yy) — KFnt
Acp(K—nT) = [B(Dcp(—) — K-nt + cc) — B(Dop(4+) — K—nt +

c.c.)] / Sum
VALUE (%) DOCUMENT ID TECN COMMENT
12.7+1.3+0.7 1 ABLIKIM 14C BES3 eTe— — DODO 377 Gev

1 ABLIKIM 14C uses quantum correlations in et e~ — DODO at the 1(3770) to measure

the asymmetry of the branching fraction of DO — K= a1 in CP-odd and CP-even
eigenstates. It then extracts the strong-phase difference §y¢ ..

Acp(KFr£70)in DO » K—7t#0, D® —» Ktz x0

VALUE (%) DOCUMENT ID TECN COMMENT

0.1+0.5 OUR AVERAGE

0.1+0.34+0.4 BONVICINI 14 CLEO All CLEO-c runs
—3.1+8.6 1 koprp 01 CLE2 ete™ ~ 10.6 GeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o

0.24+0.44+0.8 DOBBS 07 CLEO See BONVICINI 14

1 KOPP 01 fits separately the DO and DO Dalitz plots and then calculates the integrated
difference of normalized densities divided by the integrated sum.

Acp(KEnFn0)in D® - Kt7— 29, D0 - K—ntx0

VALUE (%) EVTS DOCUMENT ID TECN COMMENT

0 + 5 OUR AVERAGE
—0.6+ 5.3 1978 + 104 TIAN 05 BELL eTe™ ~ T(45)
+9 2 38 BRANDENB... 01 CLE2 ete™ ~ T(4S)

Acp(KYn*tn™)in DO, D° —» K%rxtnm—

VALUE (%) EVTS DOCUMENT ID TECN  COMMENT
—0.1 £0.8 OUR AVERAGE

—0.05+057+£0.54 350k L AALTONEN 12D CDF

0.9 21 jé-? 4854 2 ASNER 04A CLEO ete™ ~ 10 GeV

1 This is the overall result of AALTONEN 12AD. Following are the 15 CP fit-fraction
asymmetries from the amplitude analysis of the DO and DY — K% 7t 7~ Dalitz plots.

2This is the overall result of ASNER 04A; CP-violating limits are also given below for
each of the 10 resonant submodes found in an amplitude analysis of the DO and DO —
K% 7T 7 Dalitz plots.
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Acp(K*(892)Fnt —» KQnt#x~)in D® » K*~xnt, D° - K*tn—

VALUE (%) DOCUMENT ID TECN COMMENT
+0.36+0.33+0.40 AALTONEN 12AD CDF  Dalitz fit, ~ 350k evts
e o o We do not use the following data for averages, fits, limits, etc. ® o o

+25 £19 133 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K*(892)tnF —» KYntx~)in D? » K*t7—,D® - K* nt
This is a doubly Cabibbo-suppressed mode.

VALUE (%) DOCUMENT ID TECN COMMENT

+ 1.0+ 5.7+ 21 AALTONEN 12AD CDF  Dalitz fit, ~ 350k evts

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

—21 +42 +28 ASNER 04A CLEO Dalitz fit, 4854 evts
0 0 0 -\ 0 %0 ,0 PO 0,0

Acp(K%p? = Kertn™)in D - K°p°% D° — K9

VALUE (%) DOCUMENT ID TECN COMMENT

—0.05+0.5010.08 AALTONEN 12AD CDF  Dalitz fit, ~ 350k evts

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

+3.1 £3.8 i’g; ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(Kiw — K%xtn~)in D® -» K'w, D° — KOw
VALUE (%) DOCUMENT ID TECN  COMMENT
—12.6+ 6.0+ 2.6 AALTONEN ~ 12AD CDF  Dalitz fit, ~ 350k evts

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

—26 +24 122 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K%£(980) — KYntx™)in DO —» KO°f(980), D° — KO1£,(980)
VALUE (%) DOCUMENT ID TECN  COMMENT
—0.4+ 2.2+ 1.6 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts

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

—4.7+11.07 243 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K2£(1270) - Kixtn~)in D® —» K0£(1270), D° — KOf,(1270)
VALUE (%) DOCUMENT ID TECN COMMENT
— 4.0 3.4+ 3.0 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts

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

+34 +51 133 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(KQ#(1370) » KYntx~)in D — K°£(1370), D° — KO°£(1370)

VALUE (%) DOCUMENT ID TECN COMMENT

— 0.5+ 4.6+ 7.7 AALTONEN 12AD CDF  Dalitz fit, ~ 350k evts
e o o We do not use the following data for averages, fits, limits, etc. o o @

+18 +10 33 ASNER 04A CLEO Dalitz fit, 4854 evts
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Acp(K$ p°(1450)) in D® — KPpP(1450), D° — KO p0(1450)

VALUE (%) DOCUMENT ID TECN COMMENT
—4.1+5.248.1 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts
Acp(K2 (600)) in D° — K?£(600), D° — KO £,(600)
VALUE (%) DOCUMENT ID TECN COMMENT
—2.7+2.7+3.6 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts
Acp(K*(1410)F %) in D® — K*(1410)~«t, DO —» K*(1410)*t 7~
VALUE (%) DOCUMENT ID TECN COMMENT
—2.3+5.7+6.4 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts
Acp(K§(1430)F 7t — KQnt7~)in D —» K}(1430)~xt, D° — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

4.0+ 24138 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts
o o o We do not use the following data for averages, fits, limits, etc. ® o o
~0.2+11.37838 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K3(1430)X7F) in D® — K3(1430)*7—, D° — K3(1430)~ =+
This is a doubly Cabibbo-suppressed mode.

VALUE (%) DOCUMENT ID TECN COMMENT

+124+11+10 AALTONEN 12AD CDF  Dalitz fit, ~ 350k evts
* + -\ 0 * - 7o

Acp(K5(1430)F 7t — KQnt7~)in D —» K3%(1430)~x+, D° — c.c.

VALUE (%) DOCUMENT ID TECN COMMENT

+2.94+ 4.0+ 4.1 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts

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

~7 +25 713 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K5(1430)%7F) in DO — K3(1430)*7—, D° — K3(1430) =+
This is a doubly Cabibbo-suppressed mode.
VALUE (%) DOCUMENT ID TECN  COMMENT

—10+14+29 AALTONEN  12AD CDF  Dalitz fit, ~ 350k evts

Acp(K*(1680)F 7t — KQnt7~)in D° —» K*(1680)~x+, D° — c.c.

VALUE (%) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
~36+19 130 ASNER 04A CLEO Dalitz fit, 4854 evts

Acp(K-ntata~)inD® » K—wtata—, D% » Kto—n—nt

VALUE (%) DOCUMENT ID TECN COMMENT
0.2+0.3+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 @

+0.7+0.54+0.9 DOBBS 07 CLEO See BONVICINI 14
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Acp(KEaFata~)in D® » Ktr—ata=, D% » K- atatn—
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
—1.8+4.4 1721 + 75 TIAN 05 BELL eTe™ = T(4S)

Acp(KtK—ntn~)in D%, D° - KtK—ntn—
See also AAIJ 13BR for a search for CP violation in D9 — KT K= 7t 7~ in binned

phase space. No evidence of CP violation was found.
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

—8.2145.614.7 828 £ 46 LINK 05 FOCS ~ A, E’Y% 180 GeV

Acp(K3(1270)t K~ —» K*0ntK~)in D® — K3(1270)*K—, D° — c.c.

VALUE (%) DOCUMENT ID TECN COMMENT

—0.7+10.4 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K}(1270)~ KT —» K*7~K*)in D° — K3%(1270)~ K+, D° — c.c.
VALUE (%) DOCUMENT ID TECN  COMMENT

—10.0431.5 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K3(1270)* K~ = p°K*T K~)in D® — K}(1270)* K—, D° — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

—6.5+16.9 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K}(1270)~ KT —» p?K~K*)in D° —» K}(1270)~ K+, D° — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

+9.61+12.9 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K*(1410)* K~ — K*07tK~)in D? - K*(1410)*K—, D° — c.c.
VALUE (%) DOCUMENT ID TECN  COMMENT

—20.01+16.8 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K*(1410)~ K+ — K*07— K*) in D® - K*(1410)~ K+, D — c.c.
VALUE (%) DOCUMENT ID TECN COMMENT

—1.1+13.7 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(K*9K*® Swave) in D9, D% —» K*0K*0 Swave

VALUE (%) DOCUMENT ID TECN COMMENT

+9.5+13.5 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(¢p°® Swave) in D9, D° — ¢p° S-wave

VALUE (%) DOCUMENT ID TECN  COMMENT

—2.7+5.3 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
Acp(¢p® D-wave) in D9, D° — ¢p0 D-wave

VALUE (%) DOCUMENT ID TECN COMMENT

—37.1+£19.0 ARTUSO 12 CLEO Amplitude fit, 2959 evts.
ACP(¢(7V+7T— )S—wave) in D% D° — ¢(7r+1r- )S—wave

VALUE (%) DOCUMENT ID TECN  COMMENT

—8.61+10.4 ARTUSO 12 CLEO Amplitude fit, 2959 evts.

HTTP://PDG.LBL.GOV Page 91 Created: 5/30/2017 17:22



Citation: C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update

ACP((K—"-'-)P—wave (K+7r—)$—w¢we) in D0 — (K~ 7r+)P—w¢we
(K*77)s—wave » D° —cec.

VALUE (%) DOCUMENT ID TECN COMMENT

+2.7+10.6 ARTUSO 12 CLEO Amplitude fit, 2959 evts.

DO CP-EVEN FRACTIONS

The CP-even fraction F_~_, defined for self-conjugate final states, like the
coherence factor is useful for measuring the unitary triangle angle v in
B — DK decays. A purely CP-even state has Fr=1a CP-odd one
has F_|_ = 0. For details, see NAYAK 15.

CP-even fraction in D — 7t 7~ 70 decays

VALUE (%) DOCUMENT ID COMMENT
97.3+1.7 MALDE 15 Uses CLEO data
e o o We do not use the following data for averages, fits, limits, etc. ® o o
96.8+1.71+0.6 NAYAK 15 see MALDE 15

CP-even fraction in D9 — K+ K~ 70 decays

VALUE (%) DOCUMENT ID COMMENT
73.245.5 MALDE 15 Uses CLEO data
e o o We do not use the following data for averages, fits, limits, etc. o o @
73.14+5.84+2.1 NAYAK 15 see MALDE 15

CP-even fraction in D — 7t 7~ x+ 7~ decays
VALUE (%) DOCUMENT ID COMMENT
73.7+2.8 MALDE 15 Uses CLEO data

D°® CP-VIOLATING ASYMMETRY DIFFERENCES
AAcp = Acp(KtK™) — Acp(ntn™)

CP violation in these modes can come from the decay amplitudes (direct) and/or from
mixing or interference of mixing and decay (indirect). The difference AA~ p is primar-
ily sensitive to the direct component, and only retains a second-order dependence on
the indirect component for measurements where the mean decay time of the Kt K—
and 7t~ samples are not identical. The results below are averaged assuming the
indirect component can be neglected.

VALUE (%) EVTS DOCUMENT ID TECN COMMENT
—0.1240.13 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram below.
—0.104+0.084+0.03 6.5M,2.2M AALJ 16D LHCB Time-integrated
0.14+0.16+0.08 2.2M,0.8M AALJ 14AK LHCB Time-integrated
—0.624+0.214+0.10 AALTONEN 120 CDF  Time-integrated
0.24+0.62+0.26 1 AUBERT 08M BABR Time-integrated
—0.864+0.60+0.07 120k STARIC 08 BELL Time-integrated
e o o We do not use the following data for averages, fits, limits, etc. o o @
0.49+0.304+0.14 0.56M,0.22M AALJ 13AD LHCB See AAIlJ 14AK
—0.824+0.214+0.11 1.4M,0.4M AALJ 126 LHCB See AALJ 16D
—0.464+0.314+0.12 AALTONEN 12B CDF  See AALTONEN 120
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1 Calculated from the AUBERT 08M values of ACP(K+ K™) and ACP(7r+7T_). The
systematic error here combines the systematic errors in quadrature, and therefore some-
what over-estimates it.

WEIGHTED AVERAGE
-0.12+0.13 (Error scaled by 1.8)

)

2

X

----- AAIJ 16D LHCB 0.0

- AAID 14AK LHCB 2.1

— - AALTONEN 120 CDF 4.7
AUBERT 08M BABR
-\ STARIC 08 BELL

6.8

(Confidence Level = 0.034)
| J

-2 -1.5 -1 -0.5 0 0.5 1 15

AAcp = Acp(KTK™) — Agp(ntn7) (%)

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;, N,- 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, DO — xt+7n— 70

p-value (%) EVTS DOCUMENT ID TECN COMMENT

4.9 OUR EVALUATION

2.6 566k 1L AAL 15A LHCB unbinned method
32.8 82k AUBERT 08A0 BABR 2

1 Unusually, AAIJ 15A assigns an uncertainty on the p value of +=0.5%. This results from
limited test statistics.
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Local CPV in D9, D° —» xta—ato—

p-value (%) EVTS DOCUMENT ID TECN COMMENT
41 330k AAIJ 13BR LHCB  x?2

Local CPV in D9, D° —» K3ntn—

p-value (%) EVTS DOCUMENT ID TECN COMMENT
96 350k AALTONEN  12ADCDF  y?2

Local CPV in D9, D° —» K+ K~ 20

p-value (%) EVTS DOCUMENT ID TECN COMMENT
16.6 11k AUBERT 08A0 BABR 2
Local CPV in D9, D° — KtK—ntx~

p-value (%) EVTS DOCUMENT ID TECN COMMENT
9.1 57k AAIJ 13BR LHCB  y?2

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

The CP-sensitive P-odd ( T-odd) correlation in pO DO — K+ K~
decays. DO and DO are distinguished by the charge of the parent D*:
D*+ — DOxt and D*~ — D07~

ATviol(KT K~ 1r+1r )in D9, D° » K+*K-ntn—
Cr = p (p 4 X p _) is a parity-odd correlation of the Kt, nt, and 7~

momenta (evaluated in the D0 rest frame) for the DO, CT = pK, (ﬁﬂ_, X pﬂ_+)

is the corresponding quantity for the DO. Then

[F(CT > O)— F(CT < 0)] / [F(CT > 0)+ F(CT < 0)] and

[F( CT > O)— F( CT < 0)] / [F( CT > 0)+ F( CT < O)] and
ATmol = 2(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
KT K= nt7x~ — DO is not accessible, while the P-conjugate process is.

)>| >
[

VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
1.7+ 2.7 OUR AVERAGE
1.8+ 2.9+ 0.4 171k AAIJ 14BC LHCB B — DOM_X
1.0+ 5.1+ 4.4 47k DEL-AMO-SA..10 BABR ete™ &~ 10.6 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
10 +57 437 0.8k LINK 05 FOCS ~ A, E,yz 180 GeV

DO CPT-VIOLATING DECAY-RATE ASYMMETRIES

AcpT(K¥nt)in DY —» K—#t, D0 - Ktx~
AcpT(t) is defined in terms of the time-dependent decay probabilities P(D0 —
7t)and P(D0 — K+ 77) by AcpT1(t) = (P—P)/(P + P). For small mixing
parameters x = Am/I" and y = Al' /2l (as is the case), and times t, A-p7 (t) reduces
to[y Re& - x Im & ] Tt, where £ is the CPT-violating parameter.
The following is actually y Re £ - x Im &.

VALUE DOCUMENT ID TECN COMMENT
0.0083+0.0065 1+ 0.0041 LINK 03B FOCS + nucleus, E’Y ~ 180 GeV
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DO — K*(892)~ ¢+ v, FORM FACTORS
ry = V(0)/A1(0) in D° — K*(892)~ £ty

VALUE DOCUMENT ID TECN COMMENT
1.71+0.68+0.34 LINK 058 FOCS K*(892)~ pt »

r, = Ay(0)/A1(0) in D° — K*(892)~ £+,

VALUE DOCUMENT ID TECN _ COMMENT
0.91+0.37+0.10 LINK 058 FOCS K*(892) ptv,

D® —» K~ /=~ ¢£*v, FORM FACTORS

f (0)in DO — K~ ¢ty

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.736 1+0.004 OUR AVERAGE

0.7368+0.0026+0.0036 71k ABLIKIM 15X BES3 {=e, 2-parameter fit
0.727 £+0.007 +0.009 AUBERT 07BG BABR /{=e, 2-parameter fit
£ (0)| Ves| in D® — K= £y,

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.719 1+0.004 OUR AVERAGE

0.7172+0.00254+0.0035 71k 1 ABLIKIM 15X BES3 /{=e, 2-parameter fit
0.726 +0.008 +0.004 BESSON 09 CLEO /=e, 3-parameter fit
1 The 3-parameter fit yields 0.7195 4+ 0.0035 + 0.0041.

n=ay/agin D0 —» K¢ty

VALUE EVTS DOCUMENT ID TECN COMMENT
—2.401+0.16 OUR AVERAGE

—2.334+0.164+0.08 71k L ABLIKIM 15X BES3 {=e, 3-parameter fit
—2.654+0.34+0.08 BESSON 09 CLEO ({=e, 3-parameter fit

1 The 2-parameter fit yields —2.23 + 0.09 + 0.06.

r=ap/agin DO —» K¢ty

VALUE EVTS DOCUMENT ID TECN COMMENT

5 +4 OUR AVERAGE

3.44+3.9+2.4 71k ABLIKIM 15X BES3 /{=e, 3-parameter fit
13 +£9 +1 BESSON 09 CLEO /{=e, 3-parameter fit
£ (0)in DO — 7~ £ty

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.63724+0.00801+0.0044 6.3k ABLIKIM 15X BES3 [{—e, 2-parameter fit
£ (0)|Vea| in D® — 7= £*y,

VALUE EVTS DOCUMENT ID TECN COMMENT

0.1436+0.0026 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram

below.

0.143540.0018-£0.0009 6.3k 1 ABLIKIM 15X BES3 {=e, 2-parameter fit
0.1374+0.0038+0.0024 5.3k 2 LEES 15F BABR [{=e, 3-parameter fit
0.152 +0.005 +0.001 BESSON 09 CLEO /=e, 3-parameter fit
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1 The 3-parameter fit yields 0.1420 4+ 0.0024 + 0.0010.

2 LEES 15F reports a value 0.1374 4+ 0.0038 4 0.0022 4 0.0009, where the last uncertainty
is due to the uncertainties of the D9 — K~ 7T branching fraction.

WEIGHTED AVERAGE
0.1436+0.0026 (Error scaled by 1.5)

¢

X2
‘‘‘‘‘‘‘‘‘ ABLIKIM 15X BES3 0.0

e LEES 15F BABR 1.9
- - BESSON 09 CLEO 27

4.6

(Confidence Level = 0.099)
| | | | | J

0.12 0.13 0.14 0.15 0.16 0.17 0.18

£(0)|Vea| in DO — 77ty

rn=ay/agin DO - 7 £ty

VALUE EVTS DOCUMENT ID TECN COMMENT
—1.97+0.28 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
—1.8440.224+0.07 6.3k L ABLIKIM 15X BES3 {=e, 3-parameter fit
—1.314+0.70+£0.43 5.3k LEES 15F BABR /{=e, 3-parameter fit
—2.804+0.494+0.04 BESSON 09 CLEO /=e, 3-parameter fit

1 The 2-parameter fit yields —2.04 + 0.08 + 0.03.
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WEIGHTED AVERAGE
-1.97+0.28 (Error scaled by 1.4)

2

X

~~~~~~~ ABLIKIM 15X BES3 0.3

- - LEES 15F BABR 0.6
""""""" BESSON 09 CLEO _ 28
3.8

(Confidence Level = 0.149)

rp = ai/ag in pY — AR

rn=ay/agin DO - 7 £ty

VALUE EVTS DOCUMENT ID TECN COMMENT
—0.2+2.2 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.
—1.44+1.5+0.5 6.3k ABLIKIM 15X BES3 {=e, 3-parameter fit
—4.24+4.0+1.9 5.3k LEES 15F BABR /{=e, 3-parameter fit
6 +3 =+0 BESSON 09 CLEO /{=e, 3-parameter fit

WEIGHTED AVERAGE
-0.2+2.2 (Error scaled by 1.7)

2

X

--------- ABLIKIM 15X BES3 0.6
---------- LEES 15F BABR 0.8
- - BESSON 09 CLEO _ 43

5.7

(Confidence Level = 0.059)
| J
-20 -10 0 10 20 30

ro = aj/ag in p° — A
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