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1Py = 1(07)

D* MASS

The fit includes DT, DO, D;t, D*E, D*0 and D:i mass and mass
difference measurements.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1869.4+ 0.5 OUR FIT Error includes scale factor of 1.1.
1869.4+ 0.5 OUR AVERAGE

1870.0+ 0.5+1.0 317 BARLAG 90Cc ACCM 7~ Cu 230 GeV

1863 + 4 DERRICK 84 HRS et e 29 GeV
1869.4+ 0.6 1 TRILLING 81 RVUE eTe™ 3.77 GeV

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

1875 =410 9 ADAMOVICH 87 EMUL Photoproduction

1860 +16 6 ADAMOVICH 84 EMUL Photoproduction
1868.4+ 0.5 LSCHINDLER 81 MRK2 ete™ 3.77 GeV

1874 £+ 5 GOLDHABER 77 MRK1 DO, DT recoil spectra
1868.3+ 0.9 1 peruzzI 77 MRK1 eTe™ 3.77 GeV

1874 =+11 PICCOLO 77 MRK1 eTe™ 4.03, 4.41 GeV
1876 +15 50 PERUZZI 76 MRK1 KFrtr*

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

D* MEAN LIFE

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

Listings.
VALUE (10715 s) EVTS DOCUMENT ID TECN COMMENT
1040 + 7 OUR AVERAGE
1039.4+ 4.3+ 7.0 110k LINK 02F FOCS ~ nucleus, ~ 180 GeV
1033.6122.11"18'? 3777 BONVICINI 99 CLE2 eTe™ ~ T(45)
1048 +15 +11 9k FRABETTI 94D E687 DT — K rntxt
e o ¢ We do not use the following data for averages, fits, limits, etc. e o @
1075 +40 =+18 2455 FRABETTI 91 E687 ~ Be, DT —
K- rtrot
1030 +80 =+60 200 ALVAREZ 90 NA14 ~, Dt — K—ztrt
1050 *+77 317  2BARLAG 90C ACCM 7~ Cu 230 GeV
1050 +80 =+70 363 ALBRECHT 881 ARG eTe™ 10 GeV
1090 +30 =+25 2992 RAAB 88 E691 Photoproduction

2BARLAG 90C estimates the systematic error to be negligible.
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D* DECAY MODES

D™ modes are charge conjugates of the modes below.

Scale factor/

Mode Fraction (I';/T) Confidence level
Inclusive modes
[  eTanything (172 £ 1.9)%
> K™ anything (275 + 2.4 )%
3 K%anything + KCanything (61 +8 )%
[, KTanything (55 + 16 )%
s 7 anything [a] < 13 % CL=90%
6 ¢ anything < 1.8 % CL=90%
I ¢eT anything < 16 % CL=90%
g T anything
Leptonic and semileptonic modes
g /ﬁ' Vy (8 "_Hg ) x 10—4
Mo K°¢tu, [b] (6.8 + 0.8 )%
M1 KOetu, (67 + 09)%
12 Woll[‘_ m (70 i_ %8 ) %
s K antetu, (45 T 19y % S=1.1
Ma  K*(892)0et v, (37 + 05)%
x B(K*(892)° — K—771)

15 K~ 7T et v, nonresonant < 7 x 1073 CL=90%
Me K mtput vy ( 4.00+ 0.32) %

In the fit as 2Mpg + I3, where 2Tg = 7.
Mz K*(892)°%utw, (37 +03)%

x B(K*(892)° — K—771)
18 K~ nt ut v, nonresonant (33 4+ 13)x1073
r]_g W0ﬁ+7r_e+1/e
Mg K ataletu,
Moy (K*(892)m)0et v, < 12 % CL=90%
M (Knm)?et venon-K*(892) < 9 x 1073 CL=90%
M3 K atn9%utu, < 17 %1073  CL=90%
Moy 700t [c] (31 + 15)x10-3
Mo mrm eTu,
Fractions of some of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes.

Mo  K*(892)°0¢% 1, [b] ( 5.734+ 0.35) %
M7 K*(892)0et 1, (55 + 07)% S=1.4
Mg K*(892)% v, (55 + 04)%
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F29 R1(1270)0 ,u+ Yy < 4 % CL=95%
M3 K*(1410)%ut v,

31 K5(1430)%ut v, < 1.0 % CL=05%
M, pletu, (25 + 1.0 ) x 1073

33 po/ﬁ" vy (34 4+ 08)x1073

M3a ¢eT v, < 2.09 % CL=90%
M35 outu, < 3.72 % CL=90%
M6 1Ty, < 5 x10~3  CL=90%
F37  7/(958)put v, < 11 % CL=90%

Hadronic modes with a K or KKK

Mg KOnt ( 2.82+ 0.19) %

39 K atn™ [d (92 + 06 )%

[40 K5(800)0 7

Ma1 K*(892)°nT ( 1.30+ 0.13) %
x B(K*(892)0 — K~ nt)

Mo Ky(1430)07+F (23 4+ 03)%

a4 K*(1680)0 7t (38 £ 0.8 )x10-3
x B(K*(1680)° — K~ ™)
[ a5 K~ nt 7T nonresonant (88 £ 09)%
Mg KOnta [d] (97 + 3.0)% S=1.1
47 KOyt (66 + 25)%
48 K*(892)0 7t (65 + 0.6 )x10-3
x B(K*(892)0 — KOr0)
[ 49 K97+ 79 nonresonant (13 £ 11)%
M5 K- ntatad [d] (65 + 1.1)%
Ms1  K*(892)°p T total (1.4 + 09 )%
x B(K*(892)° — K—771)
Msp  K1(1400)%7F (22 + 06)%
x B(K1(1400)° — K~ nt70)
53 K~ pT T total (31 4+ 11)%
(54 K~ pt " 3-body (11 + 04 )%
M55 K*(892)° nt n0total (45 + 09)%
x B(K*(892)° — K—771)
56 K*(892)° 7t 79 3-body (29 + 09)%
x B(K*(892)° — K—=7)
57 K*(892)™ w7 3-body (7 +3 )x1073
x B(K*(892)~ — K~ x0)
[5g K~ 7t 77 70 nonresonant le] (12 + 06)%
Mg KOntatn~ [d (71 + 1.0 )%
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Mo  K%a1(1260)T (4.0 + 09 )%
x B(a1(1260)T — wtxta™)

M1 K1(1400)%7F (22 + 06 )%
x B(K1(1400)° — KO9ntz™)

Co K*(892)~ 7 T 3-body (14 +06)%
x B(K*(892)~ — K°%z7)
M3  K2pOnT total (43 £ 09)%
64 KO p0 7t 3-body (5 +5 )x1073
65 KOzt 7t 7~ nonresonant (9 +4 )x103
Fe6 K 37T [d (62 + 08 )x103
[67 W*(892)07r+7r+7r (21 + 08 )x1073
x B(K*(892)0 — K~ nt)

68 K*(892)0 p0 1+ (20 + 05)x1073
x B(K*(892)0 — K—xt)

M69 K*(892)° 7t 7t m no-p (29 + 1.1 )x1073
x B(K*(892)° — K—x7)

Mo K= pOrtnt ( 1.94+ 0.35) x 103

M1 K~ 3T 7~ nonresonant (43 £ 32)x1074

Mo K= 2rt2x0

M3 KO2ntn—x0

F74 ?O 37T+ 2

M5 K 3rta 70

M6 KOKOKT (18 + 0.8 )%

.7 KFTK—KOrt (55 + 1.4 )x1074
Fractions of some of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes.

g KOpt (66 + 25)%

Mo K%a;(1260) (82 + 17)%

Mg K%ay(1320)* < 3 x 1073

g1 K5(800)°07T

Mgo K*(892)°n+ ( 1.95+ 0.19) %

Mg3  K*(892)° pttotal [e] (21 + 1.4)%

M4 K*(892)% p+ S-wave le] (17 £+ 1.6 )%

Fes  K*(892)° pt P-wave <1 x 1073

Mgs  K*(892)° pt D-wave (10 +7 )x103

Mg7 K*(892)% p* D-wave longitudi- < 7 x 103

nal

[gg W1(1270)0 T < 7 x 1073

g9 W1(1400)0 T (50 £13)%

Moo K*(1410)%7F

Fo1  K(1430)0 7t (38 +£04)%

Moo K5(1430)° 7+

M3 K*(1680)%7+ ( 1.47+ 031) %
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Foa  K*(892)° 7t n0total

M5 K*(892)° 71 793-body

F96 K*(892)_7T+ 77T total

8+ 14)%
(43 + 1.4)%

Fo7 K*(892)~ 7w 3-body (21 4+09)%
Fog K~ pT 7T total (31 4+ 11)%
M99 K~ ptaT 3-body (11 +£04)%
Moo K°pP7t total (43 +09)% CL=90%
Mo K9p%nT 3-body (5 +£5 )x10-3
Mo KO (980)7t
Moz K*(892)°ntatn— (32 + 1.2 )x10°3 5=2.0
Moa  K*(892)°p07+ (30 £ 07 )x10-3 S=13
Mos  K*(892)° 7T a7 no-p (44 + 1.7 )x 103
Mg K- pOntat ( 1.94+ 0.35) x 103
Moz K*(892)°a;(1260)F (91 + 1.9 )x 1073
Pionic modes

Mg w0 (26 £ 07 )x1073
M09 mraT o™ (31 + 04)x103
10 o7n" (22 + 05)x10"3
My pOnt ( 1.05+ 0.18) x 103
12 fb(980)ﬂ'+ x B(fy — ntrw ) [fl (19 4+ 05 )x 10~4
M1z H(1270)7" (6.1 £ 1.1 )x10~4

x B(fh — wta™)
F114 f0(1370)ﬂ'+

x B(fp(1370) — 7T 77)
M5  p(1450)° 7+

x B(p(1450)° — 7t x7)
116 7 7" T nonresonant (24 +21)x1074
M7 7rnto™ 70 —
Mg 707t x B(n —» at7~70) (68 + 1.4 )x10~%
Mg wrt x Blw — ata70) < 6 x1073  CL=90%
M100 377271~ ( 1.82+ 0.25) x 103 S=1.2
F121 37T+27T_7T0

Fractions of some of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes.

M122 ™ (3.0 + 06 )x103
M3 pOnt ( 1.05+ 0.18) x 103
M1o4 wnT < 7 x 1073 CL=90%
F105 npT < 7 x1073  CL=90%
M0 7/(958)7T (51 + 1.0 )x 103
F107 1(958)p™ < 5 x 1073 CL=90%
M08 £(1270)7 ( 1.084 0.20) x 10~3
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Hadronic modes with a KK pair

M9 KTKO (59 + 0.6 )x1073 5=1.2
M130 KTK- 7T [d] (89 £ 08)x103
31 o7 x B(¢p — KTK™) (31 4+ 03)x1073
M3  KTK*(892)° (2.9 + 04 )x1073
x B(K*® — K—771)
133 KT K~ 7" nonresonant (46 + 09 )x103
F134 KOWOWJF —
M35 K*(892)* KO (21 + 09)%

x B(K*T — KOzxt)
F136 K+K_7T+7TO —

M3z  onta% x B(¢p - KTK) (11 4+ 05)%

138 ppT x B(p — KTK™) < 7 x1073  CL=90%
M39 KTK 7T ax%on-¢ (15 7 90y %

M4 KTKOmto— (40 £ 07 )x 103

M1 KOK—7tat (55 + 08 )x10"3

M4 K*(892)T K*(892)° (1.2 +05)%

x B2(K*(892)T — KOx)

M43 KoK~ atat (non-K*t K*0) < 79 x 1073 CL=90%
Mg KTK ntntn™ (25 4+ 13 )x1074

M5 KT K~ 7t 7T 7~ nonresonant

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

M2 OTT (62 + 06 )x103

M47 ¢nt a0 (23 +1.0)%

M2 OpT < 15 % CL=90%
M49 ot ntn™

M50 KT K*(892)° (43 £ 06 )x103

M51 K*(892)T KO (31 + 14)%

M50 K*(892)" K*(892)° (26 +11)%

Doubly Cabibbo suppressed (DC) modes,
AC = 1 weak neutral current (C1) modes, or
Lepton Family number (LF) or Lepton number (L) violating modes

M53 KTaTn™ DC (7.0 £ 1.5 )x1074
M5 KTp0 DC (26 £ 1.2 )x 104
Mss  K*(892)°7+ DC [g] (37 + 1.7 )x10~%
56 K+t 7~ nonresonant  DC (25 + 12 )x107%
M57 KTKTK™ DC (87 + 21 )x107°
M55 KT DC [g] < 13 x 1074  CL=90%
M50 T eT e c1 < 5.2 x 1075 CL=90%
M0 T pp™ C1 < 88 x 1070 CL=90%
Fi61 pp ™ CI < 56 x 1074 CL=90%
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M2 KTeTe™ [A] < 2.0 x 104 CL=90%
M3 KTptpu™ [ < 9.2 x 1070 CL=90%
M6a netpuT LF  []< 34 x 1075 CL=90%
Mes 7hetp

Mee 7he put

M7 KtetuT LF [i]< 68 x 1075 CL=90%
Meg KTetp”

Meo Kre pt

F170 ™ eTe™ L < 96 x 1075 CL=90%
Fi71 m ppt L < 4.8 x 1076 CL=00%
F170 m et put L < 5.0 x 1072  CL=90%
Fi73 p-ppt L < 56 x 1074 CL=90%
F172 K eTe™ L < 1.2 x 104 CL=90%
Fi75 K- puTpt L < 13 x 107  CL=90%
F176 K et pu™ L < 13 x 1074 CL=90%
F177 K*(892) utu™ L < 85 x 1074 CL=90%
178 A dummy mode used by the fit. BT £5 )%

[a] This is a weighted average of D* (44%) and D (56%) branching frac-
tions. See "“DTandD® — (7 anything) / (total D* and D°)" under
“DT Branching Ratios” in these Particle Listings.

[b] This value averages the e and u™ branching fractions, after making a
small phase-space adjustment to the it fraction to be able to use it as
an eT fraction: hence our /T here is really an et.

[c] An £ indicates an e or a u mode, not a sum over these modes.

[d] 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.

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

[f] This value includes only 7+ 7~ decays of the intermediate resonance,
because branching fractions of this resonance are not known.

[g] Unseen decay modes of the resonance are included.

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

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

An overall fit to 33 branching ratios uses 58 measurements and
one constraint to determine 20 parameters. The overall fit has a

X2 = 47.9 for 39 degrees of freedom.

The following off-diagonal array
<5xi5xj>/(5xi-5xj), in percent, from the fit to the branching fractions, x; =

elements

are the correlation

coefficients

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

one.
X13 6
X18 6 2
Xp7 17 33 7
xpg 33 13 19 39
X3g 383 14 16 42 85
x39 38 15 17 44 88 96
X46 0 0 0 0 0 0 0
x50 9 3 4 10 20 22 23 0
X59 11 4 5 13 27 29 30 0 18
X66 19 8 9 22 45 49 51 0 12 15
X70 13 5 6 15 31 34 35 0 8 11
Xgo 25 10 11 29 58 63 66 0 15 20
Xg9 6 2 3 7 14 15 16 0 31 37
Xg7 3 1 1 4 8 8 9 0 29 13
X103 7 3 3 8 16 18 19 0 4 6
X104 9 4 4 11 22 24 25 0 6 8
X120 18 7 8 21 42 46 48 0 11 14
X129 23 9 10 27 54 60 62 0 14 19
X178 -37 =30 12 42 53 56 58 57 —46 46
X1 X13 X18 X7 X2 X3¢ X9  X46 X500  X59
X70 68
Xgo 34 23
Xg9 8 5 10
Xg7 4 3 6 12
X103 28 19 12 3 2
X104 34 23 16 4 2 56
X120 88 60 31 7 4 25 30
X129 31 21 40 10 5 11 15 29
X178 —32 22 40 —46 —32 —14 17 -30 -36
X6 ~ X70  Xg2 X9  Xg7 X103 X104 X120 X129
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Dt BRANCHING RATIOS

See the “Note on D Mesons” above. Some now-obsolete measurements
have been omitted from these Listings.

— c-quark decays ———
M(c — etanything)/l(c — anything)

We only put the average of et and u+ measurements from Z0 — ¢z decays in the
Summary Table; see the second data block below.

VALUE EVTS DOCUMENT ID TECN  COMMENT

0.103+0.00010:90 378 3ABBIENDI 9ok OPAL Z0 — ce

3 ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon-
structed D*(2010)T — DO 7t decaysin Z0 — ce.

M(c — ptanything)/T(c — anything)
We only put the average of et and u+ measurements from Z0 — c@ decays in the
Summary Table; see the next data block.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.088+:0.005 OUR AVERAGE

0.093 +0.009 +0.009 88 KAYIS-TOPAK.02 CHRS v, emulsion
0.095+0.007 70512 2829 ASTIER 000 NOMD v, Fe — i~ put X
0.000+0.007F0-007 476 4ABBIENDI 99k OPAL Z0 — cc
0.086+0.017 +3-0%8 69  SALBRECHT 92F ARG ete™ ~ 10 GeV
0.0780.00940.012 ONG 88 MRK2 ete™ 29 GeV
0.078+0.01540.02 BARTEL 87 JADE ete™ 34.6 GeV
0.082+0.012 1502 ALTHOFF  84G TASS et e~ 34.5 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.089+0.018+0.025 BARTEL 85) JADE See BARTEL 87

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

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

M(c — ¢*anything)/I(c — anything)

This is an average (not a sum) of et and u+ measurements.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.096 +0.004 OUR AVERAGE

0.0958+0.0042+0.0028 1828  © ABREU 000 DLPH Z0 — c¢
0.005 +0.006 T390 854 7ABBIENDI 99k OPAL Z0 — c

6 ABREU 000 uses leptons opposite fully reconstructed D*(2010)+, Dt or DO mesons.
7 ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon-
structed D*(2010)t — DOxt decaysin 20 — ce
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M(c — D*(2010)* anything)/I(c — anything)
VALUE EVTS DOCUMENT ID TECN COMMENT
0.2551:0.015+0.008 2371 8 ABREU 000 DLPH 20 — ce
8 ABREU 000 uses slow pions opposite fully reconstructed D*(2010)+, Dt or DO mesons
as a signal of D*(2010) ™ production.

Inclusive modes

I (et anything) /Tiotal ry/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.172+0.019 OUR AVERAGE

020 7939 AGUILAR-... 87E HYBR =p, pp 360, 400 GeV
0.170+0.019+0.007 158 BALTRUSAIT..858 MRK3 et e~ 3.77 GeV
0.168+0.064 23 SCHINDLER 81 MRK2 ete™ 3.771 GeV

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

0.220 70534 BACINO 80 DLCO ete™ 3.77 GeV

D*andD® — (et anything) / (total D* and D9)
If measured at the ¥ (3770), this quantity is a weighted average of Dt (44%) and po
(56%) branching fractions. Only experiments at E_,, = 3.77 GeV are included in the
average here. We don't put this result in the Summary Table.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.11040.011 OUR AVERAGE Error includes scale factor of 1.1.

0.117+0.011 295 BALTRUSAIT..858 MRK3 et e~ 3.77 GeV
0.10 £0.032 9SCHINDLER 81 MRK2 et e~ 3.771 GeV
0.072+0.028 FELLER 78 MRK1 et e 3.772 GeV

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

0.09640.0044+0.011 2207 1OALBRECHT 96C ARG ete™ ~ 10 GeV

0.134+0.01540.010 11 ABE 03 VNS eTe™ 58 GeV
0.098+0.000 050 240 12ALBRECHT = 92F ARG eTe™ ~ 10 GeV
0.0964-0.007 +-0.015 13 0NG 88 MRK2 eTe™ 29 GeV
0.116 79982 13 paL 86 DLCO ete™ 29 GeV
0.09140.009+0.013 13 AIHARA 85 TPC eTe™ 29 GeV
0.09240.022 +0.040 13 ALTHOFF 84) TASS eT e~ 34.6 GeV
0.091+0.013 13 koop 84 DLCO See PAL 86

0.08 +0.015 14 BACINO 79 DLCO et e~ 3.772 GeV

9lsolates DT and DO — e X and weights for relative production (44%-56%).
10 ALBRECHT 96C uses e~ in the hemisphere opposite to D*t — DOz events.

11 ABE 93E also measures forward-backward asymmetries and fragmentation functions for
¢ and b quarks.

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

13 Average BR for charm — e X. Unlike at Ecqm = 3.77 GeV, the admixture of charmed
mesons is unknown.
14 Not independent of BACINO 80 measurements of F(e+anything)/rtota| for the DT

and DO separately.
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(K~ anything) /Ttotal ry/T
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.275+0.024 OUR AVERAGE
0.278 7 9-33¢ 15 BARLAG 92c ACCM 7~ Cu 230 GeV
0.2714+0.0234+0.024 COFFMAN 91 MRK3 eTe™ 3.77 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.17 +0.07 AGUILAR-... 87E HYBR 7p, pp 360, 400 GeV
0.16 938 AGUILAR-... 868 HYBR See AGUILAR-
: BENITEZ 87E

0.19 +0.05 26 SCHINDLER 81 MRK2 et e~ 3.771 GeV
0.10 +0.07 3 VUILLEMIN 78 MRK1 et e~ 3.772 GeV

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

[F (K®anything) + I'(K?anything)] /Itotal r3/r
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.612+0.065+0.043 COFFMAN 91 MRK3 ete™ 3.77 GeV
e o o We do not use the following data for averages, fits, limits, etc. ® o
0.52 +0.18 15 SCHINDLER 81 MRK2 et e~ 3.771 GeV
0.39 +£0.29 3 VUILLEMIN 78 MRK1 eTe™ 3.772 GeV
I(K™ anything) /Tiotal Fa/T
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.055+0.013+0.009 COFFMAN 91 MRK3 ete™ 3.77 GeV
e o o We do not use the following data for averages, fits, limits, etc. ® o
0.08 TO-98 AGUILAR-... 87E HYBR mp, pp 360, 400 GeV
0.06 +0.04 12 SCHINDLER 81 MRK2 ete™ 3.771 GeV
0.06 +0.06 2 VUILLEMIN 78 MRK1l ete™ 3.772 GeV

D*andD® — (7 anything) / (total Dt and D9)

If measured at the ¢(3770), this quantity is a weighted average of DT (44%) and pO
(56%) branching fractions. Only the experiment at E_,, = 3.77 GeV is used.

VALUE DOCUMENT ID TECN COMMENT
<0.13 PARTRIDGE 81 CBAL et e~ 3.77 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.02 16 BRANDELIK 79 DASP et e~ 4.03 GeV

16 The BRANDELIK 79 result is based on the absence of an 7 signal at E¢,, = 4.03 GeV.
PARTRIDGE 81 observes a substantially higher 1 cross section at 4.03 GeV.

I'(¢ anything) /Ttotal e/
VALUE CL% DOCUMENT ID TECN COMMENT
<0.018 20 17 gal 00Cc BES eTe— — DD* D*D*

17 BAI 00C finds the average (¢ anything) branching fraction for the 4.03-GeV mix of Dt
and DO mesons to be (1.34 + 0.52 + 0.12)%.
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I(¢e* anything)/Iiotal r7/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.016 90 BAI 00C BES ete~ — DD*, D*D*

Leptonic and semileptonic modes

r(lf'_ Vy)/rtotal r9/r
See the “Note on Pseudoscalar-Meson Decay Constants” in the Listings for the =

VALUE CL% _EVTS DOCUMENT ID TECN COMMENT

+0.0016 +0.0005 18 + -

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

< 0.00072 90 ADLER 888 MRK3 et e™ 3.77 GeV

< 0.02 90 0 19 AUBERT 83 SPEC pt Fe, 250 GeV

18 BAI 98B obtains fp = (3001‘%281‘28) MeV from this measurement.

19 AUBERT 83 obtains an upper limit 0.014 assuming the final state contains equal amounts
of (DF,D7), (D1, D9), (D~,D9), and (DO,D0). We quote the limit they get under
more general assumptions.

I (K°£* vg) [Ttotal B B Mo0/T
We average our KOet ve and KO ,u+ Yy branching fractions, after multiplying the
latter by a phase-space factor of 1.03 to be able to use it with the KOet v fraction.

Hence our ¢1 here is really an e™.

VALUE DOCUMENT ID COMMENT

0.068-:0.008 OUR AVERAGE

0.067+0.009 PDG 04 Our M(K%et v)/Tiotal

0.0727 5031 PDG 04 1.03 x our [(KOut v,)/Tioal
M(KC et ve) /Tiotal Ma/r
VALUE EVTS DOCUMENT ID TECN COMMENT

0.067:0.009 OUR FIT

0.06 +3-92210.007 13 BAI 91 MRK3 eTe™ ~ 3.77 GeV
r(K%etve)/r(K°nt) l1/T3s
VALUE EVTS DOCUMENT ID TECN COMMENT

2.37+0.31 OUR FIT

2.60+0.35+0.26 186 20 BEAN 93c CLE2 eTe™ ~ 7(45)

20 BEAN 93cC uses KV ,u"" vy as well as KOe™T Ve events and makes a small phase-space

adjustment to the number of the /ﬁ' events to use them as e events.

F(Ketve)/T(K—ntat) M11/T39
VALUE DOCUMENT ID TECN COMMENT

0.72+0.09 OUR FIT

0.66+0.00+0.14 ANJOS 91C E691 ~ Be 80-240 GeV
F(Kutv,)/Tiotal M2/
VALUE EVTS DOCUMENT ID TECN COMMENT

0.07 jg:gfgio.on 14 BAI 91 MRK3 ete~ ~ 3.77 GeV
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r(K°utv,)/T (ut anything) M2/lg
VALUE EVTS DOCUMENT ID COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o

0.7640.06 ga 21 A0KI 88 71— emulsion

21 From topological branching ratios in emulsion with an identified muon.

r(K_ ntet Ve)/rtotal I-13/r

VALUE CL% _EVTS DOCUMENT ID TECN  COMMENT

0.0451-8:8(1)8 OUR FIT Error includes scale factor of 1.1.

0.0350-012.10.004 14 22Bal 91 MRK3 ete™ ~ 3.77
’ GeV

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

<0.057 90 23 AGUILAR-... 87F HYBR 7p, pp 360, 400
GeV

22BAl 91 finds that a fraction 0.79 012003 of combined DT and DO decays to

KmeT v, (24 events) are K*(892) eT v/,
23 AGUILAR-BENITEZ 87F computes the branching fraction using topological normaliza-
tion.

I(K*(892)°£* vg) /Teotal 26/
We average our K*0 e Ve and K0+ v,, branching fractions, after multiplying the

latter by a phase-space factor of 1.05 to be able to use it with the K0t v, fraction.

Hence our ¢1 here is really an et .

VALUE DOCUMENT ID COMMENT

0.0573+0.0035 OUR AVERAGE

0.055 +0.007 PDG 04 Our F(K*0et ve)/Mtotal |
0.058 +0.004 PDG 04 1.05 x our F(K*™ uTv),)/Tiga)
F(K*(892)°e* ve) /T (K~ nt et ve) l27/T13

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

VALUE EVTS DOCUMENT ID TECN COMMENT

1231-8%2 OUR FIT Error includes scale factor of 1.1.

1.0 +0.3 35 ADAMOVICH 91 OMEG 7~ 340 GeV
r(K*(892)%et*v,)/F(K~ntat) M27/T39

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

VALUE EVTS DOCUMENT ID TECN COMMENT
0.60+£0.07 OUR FIT Error includes scale factor of 1.8.
0.61+0.07 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

0.744+0.0440.05 BRANDENB... 02 CLE2 eTe™ ~ T(45) I
0.62+0.154+0.09 35 ADAMOVICH 91 OMEG =7~ 340 GeV
0.55+0.084+0.10 880 ALBRECHT 91 ARG ete™ & 10.4 GeV
0.494+0.04+0.05 ANJOS 89B E691  Photoproduction

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

0.67-+0.0940.07 710 24 BEAN 93C CLE2 See BRANDENBURG 02 |
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24 BEAN 93¢ uses K*0 ,u+ vy, as well as K*¥0 et v events and makes a small phase-space

adjustment to the number of the u"" events to use them as e™ events.

WEIGHTED AVERAGE
0.61+0.07 (Error scaled by 1.6)

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
-~ - - BRANDENB... 02 CLE2 4.2
‘‘‘‘‘ ADAMOVICH 91 OMEG 0.0
44444444 ALBRECHT 91 ARG 0.2
‘‘‘‘‘‘‘‘‘‘‘ ANJOS 89B E691 3.4
7.9

(Confidence Level = 0.049)

J

0.2 0.4 0.6 0.8 1 12

r(K*(892)%€" ve ) /T(K™ 7t at)

(K~ nt et v, nonresonant) /Tyotal s/

VALUE CL% DOCUMENT ID TECN  COMMENT

<0.007 90 25 ANJOS 898 E691  Photoproduction

25 ANJOS 898 assumes a (D1 — K~ 7T 71) /Mo = 9.1 + 1.3 + 0.4%.
— 2

MK~ 7t ptv,) /Miotal Me/I = (T18+5028)/T
The value here is calculated from %B(V*(892)0 T VM) + B(K—atut v/, nonreso-
nant).

VALUE DOCUMENT ID

0.0400+0.0032 OUR FIT

F(T* (892)0 P’+ Vu) /Ttotal Mg/

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

VALUE EVTS DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. e o @
0.0325-0.007140.0075 224 26 KODAMA 92C E653 7~ emulsion 600 GeV
26 KODAMA 92C measures [(DT — K*0,+ VM)/r(D0 — K~ puty,)=043+0.09+

0.09 and then uses F(D0 — K put VM) = (7.0 £ 0.7) x 1010 s—1 6 get the quoted
branching fraction. See also the footnote to KODAMA 92C in the next data block.
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r(K*(892)°utw,) /T (K~ ntat) 28/T39
Unseen decay modes of the 7*(892)0 are included. See the end of the DT Listings
for measurements of DT — K* (892)0£+ vy form-factor ratios.

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.597+0.021 OUR FIT
0.597+0.022 OUR AVERAGE

0.72 4+0.10 +0.05 BRANDENB... 02 CLE2 eTe™ ~ 7(45)
0.602+0.010+0.021 12k 27T LINK 02) FOCS ~ nucleus, &~ 180 GeV
0.56 40.04 +0.06 875 FRABETTI ~ O3t E687 ~yBe E, ~ 200 GeV
0.46 40.07 +0.08 224 28 KODAMA 92C E653 w emulsion 600 GeV

27 This LINK 02J result includes the effects of an interference of a small S-wave K~ 7+

amplitude with the dominant K*0 amplitude. (The interference effect is reported in
LINK 02E.)

28 KODAMA 92C also uses the same K*0 ,u"" Yy events normalizing instead with p0 —

K_u+u

1, events, as reported in the preceding data block.

I'(K‘ nt I‘+ Vy nonresonant)/l'(K‘ nt p,+ Vp,) Mg/le= rls/(r18+§r23)

VALUE DOCUMENT ID TECN COMMENT
0.083+0.029 OUR FIT
0.083+0.029 FRABETTI  93E E687 < 0.12 (90% CL)
I KOntn—et Ve)/rtotal Mo/l
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.022 779087 +0.004 1 29 AGUILAR-... 87F HYBR 7p, pp 360, 400 GeV
29 AGUILAR-BENITEZ 87F computes the branching fraction using topological normaliza-
tion.
r(K— 7t 7%t ve) /Tiotal F20/T
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.044J_f8:8?§ +0.007 2 30 AGUILAR-... 87F HYBR mp, pp 360, 400 GeV

30 AGUILAR-BENITEZ 87F computes the branching fraction using topological normaliza-

tion.
M((K*(892)7 )% et ve) /Ttotal Fo1/T
Unseen decay modes of the K*(892) are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.012 90 ANJOS 92 E691 Photoproduction
M((Kmm)? et venon-K*(892)) /Teotal Fa/T
VALUE CL% DOCUMENT ID TECN COMMENT

<0.009 90 ANJOS 92 E691 Photoproduction

- - 2

F(K-wtaut o) /M(K~ 7t pty,) M23/16 =23/(M18+5M28)
VALUE CL% DOCUMENT ID TECN COMMENT

<0.042 90 FRABETTI 93E E687 ~Be E’y ~ 200 GeV
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r(K1(1270)° ptv,) /T (K*(892)° ut 1) 29/l 28
VALUE CL% DOCUMENT ID TECN COMMENT
<0.78 95 ABE 99p CDF  pp 1.8 TeV

0 0
I'(? *(1410)%ut Vu) / I'(? *(892)°0 ut VF) M30/l28
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.60 95 ABE 99p CDF pp 1.8 TeV

0 0
I'(?;(1430) pf" Vp) /F(?* (892) pf" Vy) |'31/I'28
VALUE CL% DOCUMENT ID TECN COMMENT
<0.19 95 ABE 99p CDF pp 1.8 TeV
F(70€*vy) /T (KO £+ 1) l24/T10
VALUE EVTS DOCUMENT ID TECN COMMENT

0.046-:0.014+0.017 100 3l1BARTELT 97 CLE2 ete™ &~ T(45)
e o o We do not use the following data for averages, fits, limits, etc. ® o

0.085+0.0274+0.014 53 32 ALAM 03 CLE2 See BARTELT 97

31 BARTELT 97 thus directly measures the product of ratios squared of CKM matrix ele-
ments and form factors at g2=0: |Vcd/vcs|2 . |f§_(0)/f§(0)|2 = 0.046 + 0.014 +

0.017.
32 ALAM 93 thus directly measures the product of ratios squared of CKM matrix elements

and form factors at ¢=0: |V 4/Vs|? - |7 (0)/FK(0)[2 = 0.085 + 0.027 + 0.014.

r(7r+ et Ve)/rtotal os/T

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.057 90 33 AGUILAR-... 87F HYBR mp, pp 360, 400 GeV

33 AGUILAR-BENITEZ 87F computes the branching fraction using topological normaliza-
tion.
0

r(P et Ve)/rtotal 32/

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.0037 90 BAI 91 MRK3 eTe™ ~ 3.77 GeV

M(pPetve) /T (K*(892)%et ve) 32/T27

VALUE EVTS DOCUMENT ID TECN COMMENT

0.045+0.014+-0.009 49 34 AITALA 97 E791 7 nucleus, 500 GeV

34 AITALA 97 explicitly subtracts DT — 7/ et 1, and other backgrounds to get this result.
0 0

F(euwtv,)/r(K*(892)°uty,) l33/l28

VALUE EVTS DOCUMENT ID TECN COMMENT

0.061+0.014 OUR AVERAGE

0.05140.0150.009 54 35 AITALA 97 E791 7 nucleus, 500 GeV

0.079+0.019+0.013 39 36FRABETTI 97 E687 ~ Be, E., ~ 220 GeV

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

0.044 79031 +0.014 4  3TKODAMA  93C E653 7~ emulsion 600 GeV
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35 AITALA 97 explicitly subtracts DT — o/ v

L and other backgrounds to get this

result.

Because the reconstruction efficiency for photons is low, this FRABETTI 97 result also
includes any Dt — 77’,u+ vy 'ypo
37 This KODAMA 93C result is based on a final signal of 4.01_%'2 4 1.3 events; the estimates

of backgrounds that affect this number are somewhat model dependent.

;ﬁ' vy events in the numerator.

r(¢e+ Ve) /Ttotal 34/T
Decay modes of the ¢ not included in the search are corrected for.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.0209 90 BAI 91 MRK3 ete™ x 3.77 GeV

r(¢l"+ Vu)/rtotal I-35/r
Decay modes of the ¢ not included in the search are corrected for.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.0372 90 BAI 91 MRK3 eTe™ ~ 3.77 GeV

I (net vg) /T (708+ ) 36/ 24

VALUE CL% DOCUMENT ID TECN COMMENT

<15 90 BARTELT 97 CLE2 eTe ~ T(4S)

! 0

I'(n (958) [J+ Vy) / r (?* (892) pf" Vy) 37 / Mg
Decay modes of the n/(958) not included in the search are corrected for.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.20 90 KODAMA 93B E653 7~ emulsion 600 GeV

—— Hadronic modes witha K or KKK ————
M (K°7t) /Teotal l3g/l
VALUE EVTS DOCUMENT ID TECN COMMENT

0.0282+0.0019 OUR FIT
0.032 +0.004 OUR AVERAGE

0.032 +0.005 4+0.002 161 ADLER 88C MRK3 et e~ 3.77 GeV
0.033 +0.009 36 38 SCHINDLER 81 MRK2 eTe™ 3.771 GeV
0.033 +0.013 17 39 PERUZZI 77 MRK1 eT e~ 3.77 GeV

38 SCHINDLER 81 (MARK-2) measures o(et e~ — (3770)) x branching fraction to be
0.14 £ 0.03 nb. We use the MARK-3 (ADLER 88C) value of o = 4.2 + 0.6 + 0.3 nb.
39 PERUZZI 77 (MARK-1) measures o(ete™ — 1(3770)) x branching fraction to be
0.14 4 0.05 nb. We use the MARK-3 (ADLER 88C) value of o = 4.2 4+ 0.6 + 0.3 nb.

r(K°x+)/r(K-ntxt) I3g/I39
It is generally assumed for modes such as DT — KOzt that
r(pt — K9xt)=or(dt — KLty
it is the latter " that is actually measured. BIGI 9% points out that interference between
Cabibbo-allowed and doubly Cabibbo-suppressed amplitudes, where both occur, could
invalidate this assumption by a few percent.

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.306 +0.006 OUR FIT
0.307 +0.005 OUR AVERAGE

0.3060-£0.0046 40.0032 10.6k LINK 028 FOCS v nucleus, E,, ~ 180
GeV

0.348 +0.024 +0.022 473 40 BISHAI 97 CLE2 ete™ =~ T(45)

0.274 £0.030 +0.031 264 ANJOS 90C E691  Photoproduction
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40 5ee BISHAI 97 for an isospin analysis of DT — Kn amplitudes.

MK~ 7t at) /Tiotal 39/T
VALUE EVTS DOCUMENT ID TECN COMMENT

0.092+-0.006 OUR FIT

0.091+0.007 OUR AVERAGE

0.093+0.006+0.008 1502 41 BALEST 94 CLE2 ete™ ~ T(45)
0.001+0.01340.004 1164 ADLER 88C MRK3 et e~ 3.77 GeV
0.091+0.019 239  42SCHINDLER 81 MRK2 ete™ 3.771 GeV
0.0860.020 85 43 pPERUZZI 77 MRK1 ete™ 3.77 Gev

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

0.064 Q51> 44 BARLAG 92 ACCM 7~ Cu 230 GeV
0.063 79028 +-0.011 8 4 AGUILAR-.. 87F HYBR 7p, pp 360, 400 GeV

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

42 SCHINDLER 81 (MARK-2) measures o(eTe™ — 1(3770)) x branching fraction to be
0.38 4 0.05 nb. We use the MARK-3 (ADLER 88C) value of 0 = 4.2 4+ 0.6 + 0.3 nb.

43 pPERUZZI 77 (MARK-1) measures o(et e~ — (3770)) x branching fraction to be
0.36 £+ 0.06 nb. We use the MARK-3 (ADLER 88C) value of o = 4.2 £ 0.6 + 0.3 nb.

44 AGUILAR-BENITEZ 87F and BARLAG 92¢C compute the branching fraction by topolog-
ical normalization.

REVIEW OF CHARM DALITZ-PLOT ANALYSES
Written November 2003 by D. Asner (University of Pittsburgh)

Weak nonleptonic decays of charm mesons are expected
to proceed dominantly through resonant two-body decays in
several theoretical models [1]. The Dalitz-plot analysis tech-
nique [2,3] has been applied to the decays D — rc, r — ab
where the decay products a, b, and ¢ are K or m and the
intermediate state r is a scalar, vector, or tensor meson. Ta-
ble 1 lists published analyses of D — Knrw, — nnm, — KK,
and — KKK decays. The analyses include studies of dou-
bly Cabibbo-suppressed decays [4,5], searches for C'P violation
[5-8], properties of established light mesons [9-11], and prop-
erties of 7 [4,11,12] and K7 [13] S-wave states. Future studies
could improve sensitivity to D°~D° mixing [14].

The amplitude of the process, D — rc,r — ab, is given by

the product of three factors: the angular distributions [15,16] of
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final-state particles, the barrier form factors [17,18] for the pro-
duction of rc and ab, respectively, and the dynamical function
describing the resonance r. Usually r is modeled with a Breit-
Wigner, and the nonresonant contribution is parameterized as
an S-wave with no variation in magnitude or phase across the
Dalitz plot. Some more recent analyses have used the K-matrix
formalism [19] with the P-vector approximation [20] to describe
the mm S-wave.

In the following, we discuss a number of subjects of current

interest.

Table 1: Reported Dalitz Plot Analyses.

Decay Experiment(s)

DY — K2rtr~  Mark II[21], Mark I1I [22], E691 [24],
E687[23,26], ARGUS [25], CLEO [4]

DY — K—7ntx0 Mark I11[22], E687 [26], E691 [24],
CLEO [6]

D — K'K*+r~ BABAR/[27]

DY — K°K—=t BABAR|27]

DY — 7t7x= 70 CLEOS§]

DY — KKK~ BABAR|[27]

Dt — K—rtnt Mark I11[22], E687 [26], E691 [24],
E791 [13]

Dt — K ata®  Mark I11[22]

DT — ntpta™ E687[9], E791[12], FOCUS [11]

Dt — KTK—nt FOCUS[29], E687 [30]

D} — KTK—nt E687[30], FOCUS [29]

Df — ntntx™ E687[9], E791[10], FOCUS [11]
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D° — ng+w_ — Several experiments have analyzed the
decay D — K27Tn~. The earliest analyses, by Mark II [21],
Mark IIT [22], and E687 [23], assumed only two intermedi-
ate resonances, Kgpo, K*(892) 7™, and a significant nonres-
onant component. Additional resonances were considered by
E691 [24] but were not found to be statistically significant.
ARGUS [25] and E687 [26], with more events, fit the Dalitz plot
with six intermediate resonances: K*(892) 7", K{(1430) 7+,
K9V, K9 fo(975), K2 f2(1270), and K fo(1400). The nonres-
onant contribution was negligible. The early and later E687
results [23, 26] were consistent under similar assumptions.
The most precise results are from CLEO [4], which includes
three additional resonances: ng,K *(1680) "7 and the dou-
bly Cabibbo-suppressed K*(892)T7~. They find a much smaller
nonresonant contribution than did the earliest experiments.

It is not straightforward to compare or combine results
using different descriptions of the angular distributions, barrier
factors, resonant parametrizations, and different sets of reso-
nances. Some of the earlier results [22-24], did not include
barrier factors [17, 18]. Most of the earlier results [22-24, 26]
used the Zemach formalism [15] to describe the angular shape
of the decay pattern, while the more recent results [25, 4] use
the helicity formalism [16].

The significance of the nonresonant component in the
smaller data samples has been attributed to the presence of
the broad scalar resonances Kj(1430)~ and fp(1370) that were
later observed in the larger data samples. The observation of
a small but significant nonresonant component in the largest
data samples suggests the presence of additional broad scalar
resonances, the x(800) and ¢(500). The CLEO analysis could
accomodate the ¢(500) in lieu of the nonresonant component,
but found no evidence for the «(800).
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D° — xt7 70 and D° — K K+K~ — The only signifi-
cant contribution to the resonant substructure of D° — 77~ 7Y
is in the pm channels. A small nonresonant component is ob-
served but all other 77 resonances, including the o (500),
yielded fit fractions consistent with zero. The CLEO [8] results
0

for DY — 777~ 70 are given in Table 2.

Table 2: Dalitz fit results of D? — 77— 70,

Resonance Amplitude Phase(®) Fit fraction(%)

pt 1. (fixed) 0. (fixed) 76.54+1.84+4.8
PV 0.56 £0.02+0.07 10£3+3 23.9+1.8+4.6
p- 0.656+£0.03+004 —4+3+4 32.3+£21+£22

nonresonant 1.03 £0.17+0.31 778+ 11 2.7+09+t 1.7

The BABAR [27] results for DY — K'KYK~ are given
in Table 3. The non-¢ resonant substructure in K™K~ is
significant. Resonant contributions from a(980)%, ao(980)7,
and fo(980) are observed. The nonresonant and the doubly

Cabibbo-suppressed contributions are consistent with zero.

Table 3: Dalitz fit results of D° — FOK"‘K_.

Resonance Phase(°) Fit fraction(%)

K¢ 0. (fixed) 454+ 1.6+ 1.0
K'ag(980) 10945  60.9+7.5+13.3
K f5(980)  —161+£14 122+3.1+8.6

a0(980)+K_ —5H3+4 34.3+3.2+6.8
a0(980)_K+ —13 £+ 15 3.24+1.94+0.5
nonresonant 40 + 44 0.44+0.3+£0.8
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Charm Dalitz-plot analyses might be useful for calibrating
tools used in B decays: specifically, to extract o from BY —
atr— 7Y, B from B? — FOK"'K_, and v from B* — DK®*
followed by D — K K+K~ or D — K ntn— [28].

DT — wtatn :a o(500) or fo(600) — The decay
Dt — atrtx™ has been studied by the E687 [9], E7T91 [12]
and FOCUS [11] experiments. The E687 experiment consid-
ered the p(770)°7", fo(980)7™, f2(1270)7*, and a mnonreso-
nant component. The E791 experiment included in addition
fo(1370)7F and p(1450)°7F. Both analyses found a very large
fraction (~ 50%) for the nonresonant contribution, perhaps
indicating a broad scalar contribution. E791 found the non-
resonant amplitude to be consistent with zero if a broad
scalar resonance was included in the fit. FOCUS analyzed
its data sample using both the Breit-Wigner formalism and
the K-matrix formalism. The Breit-Wigner analysis included
p(770), f0(980), f2(1270), fo(1500),0(500), and a nonresonant
contribution. Applying the K-matrix formalism to the S wave
and parameterizing the p(770) and f2(1270) with the Breit-
Wigner functions also described the FOCUS data well.

None of these analyses has modeled the dynamics of the
77T interaction. Consideration of the I = 2 S-wave and D-
wave phase shifts, also measured in 7#7p — 77 n [31], could
affect the 777~ S-wave result.

E791 finds additional evidence that the low mass w7 feature
is resonant by examining the phase of the 77 amplitude in the
vicinity of the reported o(500) mass. A phase variation with

invariant 77 mass is consistent with a resonant contribution

32).
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Table 4: Parameters of the ¢(500) resonance.
The amplitude and phase are relative to the

p(770).

Experiment E791 [12] CLEO [4] FOCUS [11]

Decay Mode DT — ntrta— DY — Kgﬂ"'ﬂ_ DY - atntn™
Amplitude 1.17+£0.13+£0.06 0.57+0.13 —

Phase(®°)  205.7+£8.0452  214+11 200 + 31
m(MeV/c?) 478723+ 17 513 + 32 443 + 27
I(MeV/c?) 324772421 335 + 67 443 £ 80

Table 4 gives the parameters of the ¢(500) determined in
charm Dalitz plot analyses. A consistent relative phase between

the o(500) and p(770) resonances is observed.

DT — K ntnT: a k(800)? — Indication of a broad K
scalar intermediate resonance has been reported by E791 in
the decay D™ — K~ wtxt [13]. Fitting the Dalitz plot with
K7(892)07T, K(1430)°7T, Ko(1430)°7T, and K (1680)07,
plus a constant nonresonant component, E791 finds results
consistent with earlier results from EG691 and E687 with a
nonresonant fit fraction of over 90%. Having reconstructed
more events than the other experiments, E791 was led to
include an extra low-mass S-wave K resonance to account for
the poor fit already seen by earlier experiments: A x(800) with
m = 797419443 MeV/c? and I’ = 410443 £87 MeV /c? much
improved the fits. The x(800) is now the dominant resonance
and the nonresonant fit fraction is reduced from 90.9 + 2.6%
to 13.0 & 5.8 & 4.4%. As discussed with the ¢(500), the K7™
S-wave result could be affected by modeling the dynamics of
the I = 2 77" interaction.

E791 also modeled the K7 S-wave phase variation as a

function of K7 mass with the K{;(1430) resonance only and
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a nonresonant component following the parameterization of
LASS [33]. It was necessary to relax the unitarity constraint
to describe the E791 data [34]. The Km S-wave phase behavior
in this model is consistent with the model that includes the &
resonance.

CLEO allowed scalar K7 resonances in the fit to D° —
K~77% [6] and D’ — Kor"r~ [4] and observed a signifi-
cant contribution for only Kj(1430) [35]. BABAR has analyzed
the decay D — KK -7t and D' — K K*n- [27]. They
fit the former Dalitz plot with both positively charged and
neutral K (892), K 4(1430), Ko(1430), K (1680) and ag(980)~,
ap(1450)~, a2(1310)~ resonances, and a nonresonant compo-
nent. The second Dalitz plot is fit with the identical resonances
except for the a(1310)~. A good fit is obtained in both cases

without including the k.

f0(980), fo(1370) and fu(1500) — The proximity of the
K K threshold requires a coupled-channel or Flatte parametriza-
tion [36] of the fp(980) in charm Dalitz-plot analyses. The
width of the fp(980) is poorly known. E791 used a coupled-
channel Breit-Wigner function, following the parametrization of
Ref. [37], to describe the fp(980) in D — w#Fx 7~ [10], and
measured m, = 977 £3 £ 2 MeV/c?, grr = 0.09 £ 0.01 £ 0.01,
and gxrg = 0.02 & 0.04 + 0.03. Results similar to these are
desirable for input to the analysis of the DY — K™K 7t [29],
which includes the f,(980) and ag(980).

The quark content of the fo(1370) and fp(1500) can perhaps
be inferred from how they populate various Dalitz plots. The
E791 analysis of DT — 7txT 7~ [12] finds a contribution from
the fo(1370) but not the fo(1500). The FOCUS analysis [11]
of this decay does not find a significant contribution from the
f0(1370). For the D} — wFxt7x~, E687 [9] and FOCUS [11]
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do not see the fy(1370) but do see a resonance with parameters
similar to the fy(1500), while E791 [10] observes a w7 resonance
(m = 1434 £18 £ 9 MeV/c? and I' = 172 £ 32 £ 6 MeV/c?)
that is not consistent with either meson. BABAR has found
no evidence for either the fy(1370) or the f5(1500) in D° —
K'KtK- [27], while CLEO has observed the fo(1370) in D —
K g7r+7r_ [4]. Future analyses will present a clearer picture only
if the same resonances and model of decay amplitudes are
applied to all Dalitz-plot fits.

Doubly Cabibbo-Suppressed Decays — There are two
classes of multibody doubly Cabibbo-suppressed (DCS) de-
cays of charm mesons. The first consists of those in which the
DCS and corresponding Cabbibo-favored (CF) decays pop-
ulate distinct Dalitz plots: the pairs D — KTr~ 7% and
D' - K—7nt#x% or DT - K*ntn~ and DT — K ntrn™,
B(D° — K*tn—70)

B(DY — K—rnt70) -

are examples. CLEO [5] has reported

(0437544 4+ 0.07)%.

The second class consists of decays where the DCS and
CF modes populate the same Dalitz plot: for example, DY —
K*~nt and D° — K**7~ both contribute to D° — Kr 7.
In this case, the potential for interference of DCS and CF
amplitudes increases the sensitivity to the DCS amplitude.
CLEO [4] has reported the relative amplitudes and phases to be
(7.14£1.3720420)% and (189 + 10 + 311%)°, respectively, corre-
B(D® — K*(892)"7)
B(DY — K*(892)~7™)
CP Violation — In the limit of C'P conservation, charge

= (0.5 £ 0.2 771 %.

sponding to

conjugate decays will have the same Dalitz-plot distribution.
. .. . =0
The D** tag enables the discrimination between DY and D .
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The integrated C' P violation across the Dalitz plot is determined

from
Lo (M-
M+ | M

dmzb dmgC / / dmzb dmgC ,

where M and M are the D and ﬁo Dalitz-plot amplitudes.
This expression is less sensitive to C'P violation than the indi-
vidual resonant submodes reported in Ref. [7]. Table 5 reports
the results for C'P violation. No evidence of C'P violation has

been observed.

Table 5: Dalitz-plot-integrated C'P violation.

Experiment Decay mode Acp (%)
CLEO [6] D" — K—ntnxY —3.14+8.6
CLEO [5] D% — K*tx= 0 +9+22
CLEO [7] D° — Kntn= —0.9+2.1739%23
CLEO [8] D° — atg—70 +1t2+9

The possibility of interference between C'P—conserving and
C P—violating amplitudes provides a more sensitive probe of C' P
violation. The constraints on the square of the C'P-violating
amplitude obtained in the resonant submodes of D* — K gnr"'ﬂ'_
range from (3.5 to 28.4)x10~* at 95% confidence level [7].
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r(K3(800)°7+) /I (K= ntxt) lg1/T39
The KS(SOO) is a broad scalar resonance that may not exist and is not included in
the Summary Tables. AITALA 02 finds that including such a resonance in the fit to
the DT — K~ nTxt Dalitz plot greatly improves the fit. However, the results of
AITALA 02 for the DT — K~ x Tz Dalitz plot analysis so disagree with earlier
analyses that averaging the results makes no sense. For now, we exclude AITALA 02
from the average.

VALUE DOCUMENT ID TECN COMMENT

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

0.478+0.121+0.053 AITALA 02 E791 7« nucleus, 500 GeV

r(K*(892)°n+) /I (K~ ntxt) lg2/T39
Unseen decay modes of the K*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.212+0.016 OUR FIT
0.210+0.015 OUR AVERAGE

0.2064+0.009+0.014 FRABETTI 94G E687 ~Be, E7 ~ 220 GeV
0.25540.014 4-0.050 ANJOS 93 E691 ~Be 90-260 GeV
0.21 +0.06 +0.06 ALVAREZ 91B NA14 Photoproduction
0.20 +£0.02 +0.11 ADLER 87 MRK3 et e 3.77 GeV

o o ¢ We do not use the following data for averages, fits, limits, etc. e o @
0.185+0.015+0.014 45 AITALA 02 E791 7 nucleus, 500 GeV

5 AITALA 02 includes a broad scalar K3(800) in the fit to the DT — K™z« Dalitz

plot. This (a) greatly improves the fit, and (b) gives results in other channels that greatly
disagree with previous analyses. The disagreement is so large that it makes no sense to
average the results with those of earlier experiments. For now, we exclude AITALA 02
from the average.

r(K5(1430)°7%)/r (K=ot 7t) Fo1/T39
Unseen decay modes of the 78(1430)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.41 +0.04 OUR AVERAGE

0.458+0.035+0.094 FRABETTI 94G E687 Be, EV ~ 220 GeV
0.400+£0.031+0.027 ANJOS 93 E691 ~Be 90-260 GeV

e o o We do not use the following data for averages, fits, limits, etc. e o o
0.202+0.023£+0.008 46 AITALA 02 E791 #~ nucleus, 500 GeV

46 AITALA 02 includes a broad scalar K{(800) in the fit to the DT — K~ 71« Dalitz

plot. This (a) greatly improves the fit, and (b) gives results in other channels that greatly
disagree with previous analyses. The disagreement is so large that it makes no sense to
average the results with those of earlier experiments. For now, we exclude AITALA 02
from the average.

r(K3(1430)°7%) /T (K~ 7t 7t) Fo2/T39
Unseen decay modes of the 7;(1430)0 are included.

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.015+0.003 4+0.006 47 AITALA 02 E791 7 nucleus, 500 GeV
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47 AITALA 02 includes a broad scalar KS(SOO) in the fit to the DT — K~ a1 xT1 Dalitz

plot. This (a) greatly improves the fit, and (b) gives results in other channels that greatly
disagree with previous analyses. The disagreement is so large that it makes no sense to
average the results with those of earlier experiments. For now, we exclude AITALA 02
from the average.

r(K*(1680)°x+) /M (K~ atxt) lo3/l39
Unseen decay modes of the 7*(1680)0 are included.

VALUE DOCUMENT ID TECN COMMENT
0.1601+0.032 OUR AVERAGE Error includes scale factor of 1.1.

0.182+0.0234+0.028 FRABETTI 94G E687 ~Be, E'y ~ 220 GeV
0.11340.015+0.050 ANJOS 93 E691 ~Be 90-260 GeV

o o ¢ We do not use the following data for averages, fits, limits, etc. e o o
0.097+0.027£0.012 48 AITALA 02 E791 # nucleus, 500 GeV

48 AITALA 02 includes a broad scalar K6(800) in the fit to the DT — K~ a1 #T1 Dalitz
plot. This (a) greatly improves the fit, and (b) gives results in other channels that greatly
disagree with previous analyses. The disagreement is so large that it makes no sense to
average the results with those of earlier experiments. For now, we exclude AITALA 02
from the average.

M(K~n*txt nonresonant) /I (K~ n*xt) l45/M30
VALUE DOCUMENT ID TECN COMMENT

0.95 +0.07 OUR AVERAGE

0.998+0.037£0.072 FRABETTI 94G E687 ~Be, E’Y ~ 220 GeV
0.8384+0.0884+0.275 ANJOS 93 E691 ~Be 90-260 GeV

0.79 +0.07 +0.15 ADLER 87 MRK3 eTe™ 3.77 GeV

o o ¢ We do not use the following data for averages, fits, limits, etc. e o @
0.130+0.058+0.044 49 AITALA 02 E791 7« nucleus, 500 GeV

49 AITALA 02 includes a broad scalar K6(800) in the fit to the DT — K~ a1 xT Dalitz

plot. This (a) greatly improves the fit, and (b) gives results in other channels that greatly
disagree with previous analyses. The disagreement is so large that it makes no sense to
average the results with those of earlier experiments. For now, we exclude AITALA 02
from the average.

|'(7°1r+ Wo)/rtotal la6/T
VALUE EVTS DOCUMENT ID TECN COMMENT

0.097+0.030 OUR FIT Error includes scale factor of 1.1.

0.107+0.029 OUR AVERAGE

0.102+0.025+0.016 159 ADLER 88C MRK3 et e~ 3.77 GeV

0.19 +0.12 10 50 SCHINDLER 81 MRK2 ete™ 3.771 GeV

50 SCHINDLER 81 (MARK-2) measures (et e™ — (3770)) x branching fraction to be
0.78 £ 0.48 nb. We use the MARK-3 (ADLER 88C) value of o = 4.2 £ 0.6 + 0.3 nb.

r(K°pt)/r(KOx+tx0) Fa7/T a6
VALUE DOCUMENT ID TECN COMMENT
0.68+0.08+0.12 ADLER 87 MRK3 et e~ 3.77 GeV
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r(K*(892)°n+) /I (KO nt x0) g2/l a6
Unseen decay modes of the K*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.204+0.06 OUR FIT

0.57+0.18+0.18 ADLER 87 MRK3 eTe™ 3.77 GeV

I (K°x+ 70 nonresonant) /I (K°n+ x9) 40/l 46

VALUE DOCUMENT ID TECN COMMENT

0.13+0.07+0.08 ADLER 87 MRK3 et e~ 3.77 GeV

MK~ xt 7t 70) /Tiotal Is0/T

VALUE EVTS DOCUMENT ID TECN COMMENT

0.065+0.011 OUR FIT

0.058+0.012+0.012 142 COFFMAN 928 MRK3 et e™ 3.77 GeV

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

0.034 7 9-358 51 BARLAG 92C ACCM 7~ Cu 230 GeV

0.02277 9087 +0.004 1 51 AGUILAR-... 87F HYBR 7p, pp 360, 400 GeV

0.0631’8:8%10.012 175 BALTRUSAIT..86E MRK3 See COFFMAN 928

51 AGUILAR-BENITEZ 87F and BARLAG 92¢C compute the branching fraction by topolog-
ical normalization.

r(K- 1r+1r+7r°)/r(K‘ ntat) M's0/T39

VALUE EVTS DOCUMENT ID TECN COMMENT

0.70+0.12 OUR FIT

0.76+0.11+0.12 91 ANJOS 92C E691 ~Be 90-260 GeV

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

0.69+0.104+0.16 ANJOS 89E E691 See ANJOS 92C

0.57 1095 1 AGUILAR-... 838 HYBR 7~ p, 360 GeV

I'(?*(892)° pt total) /I'(K‘ atat 71'0) Fg3/ls0
Unseen decay modes of the K*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.33+0.165+0.12 52 ANJOS 92C E691 ~Be 90-260 GeV

52 See, however, the next entry, where the two experiments disagree completely.

I (K*(892)° p* S-wave) /T (K~ nt xt n0) lesa/Ts0
Unseen decay modes of the K* (892)0 are included. The two experiments here disagree
completely.

VALUE DOCUMENT ID TECN COMMENT

0.26 £0.25 OUR AVERAGE Error includes scale factor of 3.1.

0.15 +0.07540.045 ANJOS 92C E691 ~yBe 90-260 GeV

0.833+0.116+0.165 COFFMAN 928 MRK3 et e~ 3.77 GeV
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I (K*(892)° p* P-wave) /Ttotal Fes/T
Unseen decay modes of the K*(892)0 are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.001 90 ANJOS 92C E691 vBe 90-260 GeV

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

<0.005 90 COFFMAN 928 MRK3 et e™ 3.77 GeV

I (K*(892)° p* D-wave) /T (K~ nt nt x0) ls6/'s0
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.15+0.091+0.045 ANJOS 92C E691 yBe 90-260 GeV

I (K*(892)° p* D-wave longitudinal) /T'yota) g7/
Unseen decay modes of the K*(892)0 are included.

VALUE CL% DOCUMENT ID TECN COMMENT

<0.007 90 COFFMAN 928 MRK3 et e™ 3.77 GeV

I(K1(1400)°7+) /I (K~ xt atx0) lgo/s0
Unseen decay modes of the 71(1400)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.77 £0.20 OURFIT

0.907+0.218+0.180 COFFMAN 928 MRK3 et e™ 3.77 GeV

I'(K‘ p+'lr+t0ta|)/r(K- 1r+1r+1r°) Fog/T's0
This includes 7*(892)0 p"", etc. The next entry gives the specifically 3-body fraction.

VALUE DOCUMENT ID TECN COMMENT

0.48+0.131+0.09 ANJOS 92C E691 vBe 90-260 GeV

r(K—p*nt3-body) /T (K~ wtatn0) lo9/'s0

VALUE DOCUMENT ID TECN COMMENT

0.17 +£0.06 OUR AVERAGE

0.18 +£0.08 40.04 ANJOS 92C E691 vBe 90-260 GeV

0.159+0.065+0.060 COFFMAN 928 MRK3 et e™ 3.77 GeV

Ir(K*(892)°nt n%total) /I (Kt nt n0) lo4/Ts0

This includes 7*(892)0p+, etc. The next two entries give the specifically 3-body
fraction. Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

1.054+0.11+0.08 ANJOS 92C E691 vyBe 90-260 GeV

I (K*(892)° 7+ n03-body) /Tsotal los/T
Unseen decay modes of the K*(892)0 are included.

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.008 90 53 COFFMAN 928 MRK3 et e~ 3.77 GeV

53 See, however, the next entry: ANJOS 92C sees a large signal in this channel.
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I(K*(892)°n+ 7%3-body) /T (K~ 7+ nt ) los/'s0
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.66+0.09+0.17 ANJOS 92C E691 +vyBe 90-260 GeV

r(K*(892)~ n+ nt3-body) /I (K~ nt ntn0) o7/Ts0
Unseen decay modes of the K*(892)™ are included.

VALUE DOCUMENT ID TECN COMMENT

0.32+0.14 OUR FIT Error includes scale factor of 1.1.

0.24+0.121+0.09 ANJOS 92C E691 vyBe 90-260 GeV

(K~ nt o+ 70 nonresonant) /Tyotal Msg/I

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.002 90 54 ANJOS 92C E691 ~Be 90-260 GeV

54 \Whereas ANJOS 92¢ finds no signal here, COFFMAN 92B finds a fairly large one; see
the next entry.

(K= nta+ 70 nonresonant) /I (K~ nt+ nt x0) 'ss/Ms0
VALUE DOCUMENT ID TECN COMMENT
0.1840.070+0.050 COFFMAN 928 MRK3 ete™ 3.77 GeV
F{K°7r+7r+7r—)/rtota| r5g/r
VALUE EVTS DOCUMENT ID TECN COMMENT

o.o71+8:8(1,8 OUR FIT

0.071+0.016 OUR AVERAGE

0.066+0.015 +0.005 168 ADLER 88C MRK3 et e™ 3.77 GeV
0.12 +0.05 21  95SCHINDLER 81 MRK2 ete™ 3.771 GeV

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

0.0427 9012 56 BARLAG 92¢ ACCM 7~ Cu 230 GeV
0.243 79004 10.041 11 96 AGUILAR-.. 87F HYBR 7p, pp 360, 400 GeV

55SCHINDLER 81 (MARK-2) measures o(et e~ — 1(3770)) x branching fraction to be
0.51 £ 0.08 nb. We use the MARK-3 (ADLER 88C) value of o = 4.2 £ 0.6 + 0.3 nb.

56 AGUILAR-BENITEZ 87F and BARLAG 92C compute the branching fraction by topolog-
ical normalization.

rK°atatz™)/M(K-atat) Mso/l39
VALUE EVTS DOCUMENT D TECN  COMMENT

0.77+0.10 OUR FIT

0.77+0.07+0.11 229 ANJOS 92C E691  ~Be 90-260 GeV
(K°a;(1260)*) /I (KOxtntn~) I79/s0

Unseen decay modes of the a1(1260)+ are included, assuming that the a1(1260)+
decays entirely to p7 [or at least to (7 7);—7 7.

VALUE DOCUMENT ID TECN COMMENT

1.15 +£0.19 OUR AVERAGE Error includes scale factor of 1.1.

1.66 +0.28 +0.40 ANJOS 92C E691 ~yBe 90-260 GeV
1.078+0.114+0.140 COFFMAN 92B MRK3 et e~ 3.77 GeV
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I(K?a3(1320) %) /Meotal Fgo/T
Unseen decay modes of the a2(1320)+ are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.003 90 ANJOS 92C E691 ~yBe 90-260 GeV
o o o We do not use the following data for averages, fits, limits, etc. e o o
<0.008 90 COFFMAN 928 MRK3 eTe™ 3.77 GeV
0
I'(? 1(1270) "f+)/ Mtotal lgs/l
Unseen decay modes of the 71(1270)0 are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.007 90 ANJOS 92C E691  ~Be 90-260 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.011 90 COFFMAN 928 MRK3 et e™ 3.77 GeV
0
I(K1(1400)°7%) /Teoral lgo/T
Unseen decay modes of the 71(1400)0 are included.
VALUE CL% DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
<0.009 90 57 ANJOS 92C E691 ~Be 90-260 GeV

57 ANJOS 92C sees no evidence for 71(1400)07T+ in either the KOntxt 7~ or

K~ nt 7T 70 channels, whereas COFFMAN 928 finds the K1(1400)0 7 branching
fraction to be large; see the next entry.

I(K1(1400)°7+)/F(KOxtat ™) lgo/ls9
Unseen decay modes of the 71(1400)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.70 £0.17 OURFIT

0.6231+0.106+0.180 COFFMAN 928 MRK3 eTe™ 3.77 GeV

I (K*(1410)°7%) /T otal oo/l

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.007 90 COFFMAN 928 MRK3 et e™ 3.77 GeV

r(K*(892)~ ntnttotal) /T (KOntatn™) lo6/Ms0
Unseen decay modes of the K*(892) ™ are included.

VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.41+0.14 14 ALEEV 94 BIS2 nN 20-70 GeV

I(K*(892)~ n+ 7t 3-body) /T total Fo7/T
Unseen decay modes of the 7*(892)0 are included.

VALUE CL% DOCUMENT ID TECN COMMENT

0.0214+0.009 OUR FIT

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

<0.013 90 COFFMAN 928 MRK3 et e™ 3.77 GeV
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r(K*(892)~ n+x*3-body) /I (K°ntntx~) Fo7/Ms0
Unseen decay modes of the K*(892) ™ are included.

VALUE DOCUMENT ID TECN COMMENT

0.294+0.13 OUR FIT Error includes scale factor of 1.1.

0.50+0.09+0.21 ANJOS 92C E691 ~Be 90-260 GeV

(K p?n* total) /T (KOntat o) l00/Ts9
This includes KO a1(1260)+. The next two entries give the specifically 3-body reac-
tion.

VALUE CL% DOCUMENT ID TECN COMMENT

0.60+0.10+0.17 90 ANJOS 92C E691 ~Be 90-260 GeV

I (K° p% 7t 3-body) /Tyotal Mo1/T

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.004 90 COFFMAN 928 MRK3 et e™ 3.77 GeV

I (K° p? 7t 3-body) /T (KOn+ ot ™) Mo1/s0

VALUE DOCUMENT ID TECN COMMENT

0.07+0.04+0.06 ANJOS 92C E691 ~Be 90-260 GeV

I(K°£5(980)7™%) /Ttotal 102/T

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.005 90 ANJOS 92C E691 ~Be 90-260 GeV

M(K°n*a+n~ nonresonant) /I (KOn+ntx™) les/Ms0

VALUE DOCUMENT ID TECN COMMENT

0.121+0.06 OUR AVERAGE

0.10+0.04 +0.06 ANJOS 92C E691  ~Be 90-260 GeV

0.1740.056+0.100 COFFMAN 928 MRK3 et e~ 3.77 GeV

MK 3nta~)/F(K-ntat) le6/T 39

VALUE EVTS DOCUMENT ID TECN COMMENT

0.067+£0.007 OUR FIT Error includes scale factor of 1.5.
0.066+0.008 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

0.058+0.002+0.006 2923 LINK 03D FOCS ~ nucleus, EW ~ 180
GeV

0.07740.008 +£0.010 239 FRABETTI 97C E687 ~Be, E'y ~ 200 GeV

0.09 4+0.01 +£0.01 113 ANJOS 90D E691  Photoproduction
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WEIGHTED AVERAGE
0.066+0.008 (Error scaled by 1.6)

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

»»»»»»»»»»»» LINK 03D FOCS 15
<<<<<<<< FRABETTI  97C E687 0.8

-~ - ANJOS 90D E691 _ 3.0

5.2

(Confidence Level = 0.074)
| J

0.02 0.04 006 008 01 012 0.14 0.16

M(K=3nt7)/r(K 7t at)

r(k*(892)°x+n*x=)/r(K=3xtn™) l103/Te6
Unseen decay modes of the 7*(892)0 are included.

VALUE DOCUMENT ID TECN COMMENT

0.51+0.19 OUR FIT Error includes scale factor of 2.2.

0.46+0.33 OUR AVERAGE Error includes scale factor of 3.3.

0.32£0.064+0.09 LINK 03D FOCS + nucleus, E'y ~ 180
GeV
1.25+0.1240.23 ANJOS 90D E691 Photoproduction
r(K*(892)°p0«+)/F(K—wtnt) l104/T39
Unseen decay modes of the 7*(892)0 are included.
VALUE DOCUMENT ID TECN COMMENT
0.03310.008 OUR FIT Error includes scale factor of 1.4.
0.02310.010+0.006 FRABETTI 97C E687  Be, E7 ~ 200 GeV
r(K*(892)°p%n+) /(K= 3nt ™) l104/T66
Unseen decay modes of the 7*(892)0 are included.
VALUE DOCUMENT ID TECN COMMENT
0.49+0.11 OUR FIT Error includes scale factor of 1.5.
0.60+0.05+-0.09 LINK 03D FOCS + nucleus, E7 ~ 180
GeV
r(K*(892)°p0nt) /I (K*(892)°nt nta™) 04/ 103
VALUE DOCUMENT ID TECN COMMENT
0.951+0.24 OUR FIT Error includes scale factor of 1.4.
0.75+0.17+0.19 ANJOS 90D E691  Photoproduction
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r(K*(892)° 7+ nt 7~ no-p) /T (K~ wtat) lM0s/M39
Unseen decay modes of the K*(892)0 are included.
VALUE DOCUMENT ID TECN COMMENT
0.048+0.015+0.011 FRABETTI 97C E687 ~Be, E’y ~ 200 GeV
M(K=pPatat)/I(K-xtat) 70/T39
VALUE DOCUMENT ID TECN COMMENT
0.0211+0.004 OUR FIT Error includes scale factor of 1.2.
0.034+0.009+0.005 FRABETTI 97C E687 ~Be, E’y ~ 200 GeV
I'(K‘ p°7r+7r+)/r(K_ 37r+7r_) I'7o/l'55
VALUE DOCUMENT ID TECN COMMENT
0.31+0.04 OUR FIT
0.30+0.04+0.01 LINK 03D FOCS + nucleus, EW ~ 180
GeV
I (K*(892)°a;(1260)*) /T (K~ nt at) l107/T39
Unseen decay modes of the 7*(892)0 and 31(1260)+ are included.
VALUE DOCUMENT ID TECN COMMENT
0.099+0.008+0.018 LINK 03D FOCS + nucleus, EW ~ 180
GeV
(K~ 3nt 7~ nonresonant) /I (K~ 3xtx~) r'71/Te6
VALUE CL% DOCUMENT ID TECN COMMENT
0.07 +0.0510.01 LINK 03D FOCS + nucleus, EW ~ 180
GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.026 90 FRABETTI 97C E687 ~Be, E’Y ~ 200 GeV
I'(K_ 27l'+ 27['0) /l'tota| r72/r
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.015 58 BARLAG 92¢ ACCM 7~ Cu 230 GeV
0.0227 05 +0.004 1 5B AGUILAR-.. 87F HYBR 7p, pp 360, 400 GeV

58 AGUILAR-BENITEZ 87F and BARLAG 92¢C compute the branching fraction by topolog-
ical normalization.

r(K°2xt 7~ °) /Ttotal 73/l
VALUE EVTS DOCUMENT ID TECN COMMENT

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

0.099 7 9-330 59 BARLAG 92¢ ACCM 7~ Cu 230 GeV
0.044 7 9-0%2 0,007 2 59 AGUILAR-... 87F HYBR =p, pp 360, 400 GeV

59 AGUILAR-BENITEZ 87F and BARLAG 92C compute the branching fraction by topolog-
ical normalization.
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M(K°37+27~) /Total I74/T
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. @ o @
0.0008-£0.0007 60 BARLAG 92¢ ACCM 7~ Cu 230 GeV
60 BARLAG 92c computes the branching fraction using topological normalization.
M(K=3n% 7~ 79) /Tiotal F7s/T
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
0.002040.0018 61 BARLAG 92¢ ACCM 7~ Cu 230 GeV
61 BARLAG 92c computes the branching fraction using topological normalization.
F(KOKOK+) /T (K- ntnt) I76/T39
VALUE EVTS DOCUMENT ID TECN COMMENT
0.20+£0.09 OUR AVERAGE Error includes scale factor of 2.4.
0.14+0.0440.02 39 ALBRECHT 941 ARG et e~ 10 GeV
0.34+0.07 70 AMMAR 91 CLEO ete™ = 10.5 GeV
MrK*K=Kox+)/r(KOxtatn™) M77/Ts0
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0077+£0.0015+0.0009 35 LINK 01C FOCS + nucleus, E7 ~ 180
GeV

Pionic modes

r(x* a0 /r(K- 7t xt) 108/l 39
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.028+0.0061+-0.005 34 SELEN 93 CLE2 etTe™ =~ T(45)
Matata™)/M(K-atat) l109/I'39
VALUE EVTS DOCUMENT ID TECN  COMMENT

003411'88822 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram

below.

0.03110.0018 7 5-093¢ 1172 AITALA 01B E791 7~ nucleus, 500 GeV
0.043 +0.003 +0.003 236 FRABETTI 97D E687 ~ Be =~ 200 GeV
0.035 +0.007 +0.003 83 ANJOS 89 E691 Photoproduction

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

0.032 +0.011 +0.003 20 ADAMOVICH 93 WAS82 =~ 340 GeV

0.042 +0.016 +0.010 57 BALTRUSAIT..85e MRK3 et e~ 3.77 GeV
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WEIGHTED AVERAGE
0.0341+0.0035-0.0042 (Error scaled by 1.7)

¢
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I'(7r+7r+7r_)/l'(K_7r+7r+)

Mont)/M(atxta™) M110/T100
Unseen decay modes of the o are included.

VALUE DOCUMENT ID TECN COMMENT

0.695-:0.1350.032 62 AITALA 018 E791 7 nucleus, 500 GeV

625ee AITALA 018 for the magnitude and phase of this amplitude relative to the p0 7t
amplitude. The branching ratio given here is 3/2 the paper’s value, to allow for 7070
decays.

M2 +)/M(atatn™) M111/T100

VALUE DOCUMENT ID TECN COMMENT

0.3361+:0.032+0.022 AITALA 01B E791 =« nucleus, 500 GeV

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

0.28940.055 +0.058 63 FRABETTI 97D E687 ~ Be ~ 200 GeV

63 FRABETTI 97D also includes f,(1270) 7T and ;(980) 7 modes in the fit, but the
resulting decay fractions are not statistically significant.

I'(p°7r+)/F(K— 7r+7r+) I'111/|'39
VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.015 90 ANJOS 89 E691 Photoproduction
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r(f(980)7+ x B(fy— a+a~))/M(x+atn) l112/T100
This includes only the 71 7~ decays of the f5(980), because branching fractions of
this resonance are not known.

VALUE DOCUMENT ID TECN COMMENT
0.062+0.013+0.004 64 AITALA 01B E791 7 nucleus, 500 GeV
64 See AITALA 018 for the magnitude and phase of this amplitude relative to the p0 7t
amplitude.
I (£(1270)x+) /T (xt 7t a™) 28/I100
Unseen decay modes of the f5(1270) are included.
VALUE DOCUMENT ID TECN COMMENT
0.343+0.044+0.007 65 AITALA 01B E791 7 nucleus, 500 GeV
65See AITALA 018 for the magnitude and phase of this amplitude relative to the p0 7t
amplitude.
I'(fb(1370)7r+ X B(fo(1370)—> 7r+7l'_))/r(7r+7l'+’n'_) r114/r109

This includes only the 77 7~ decays of the fo(1370), because branching fractions of
this resonance are not known.

VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
0.023+0.015+0.008 66 AITALA 018 E791 7 nucleus, 500 GeV

66 This AITALA 01B result does not have enough statistical significance to advance it to
the Summary Tables.

I (p(1450)°7+ x B(p(1450)° - 7t 7))/ (xtatn™) 115/ 100
This includes only the 77 7~ decays of the p(1450), because branching fractions of
this resonance are not known.

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.00740.007 £0.003 67 AITALA 01B E791 7~ nucleus, 500 GeV

67 This AITALA 01B result does not have enough statistical significance to advance it to
the Summary Tables.

(z*x+ 7~ nonresonant) /I (x+n+x™) M16/T 100
The big difference between the results here of AITALA 01B and FRABETTI 97D is the
addition of the o7 channel to the AITALA 018 fit.

VALUE DOCUMENT ID TECN COMMENT
0.078+0.060+0.027 68 AITALA 01B E791 7 nucleus, 500 GeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.589-£0.105+0.081 69 FRABETTI 97D E687 ~ Be &~ 200 GeV
68 See AITALA 018 for the magnitude and phase of this amplitude relative to the p0 7zt
amplitude.

69 FRABETTI 97D also includes f,(1270) 7 and ;(980) 7 modes in the fit, but the
resulting decay fractions are not statistically significant.

M(z*x+ 7~ nonresonant) /I (K~ nt =) 16/ 39
VALUE DOCUMENT ID TECN COMMENT

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

0.027+0.007 £0.002 ANJOS 89 E691 Photoproduction
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M7t 7t 7~ 7%) /Feotal

VALUE DOCUMENT ID TECN

M7/

COMMENT

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

0.019+0.015

70
oo BARLAG

92C ACCM 7~ Cu 230 GeV

70 BARLAG 92c computes the branching fraction using topological normalization.

Matataa®)/r(K—xtat)

VALUE CL% DOCUMENT ID TECN

M117/l39

COMMENT

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

<0.4 90 ANJOS 89E E691 Photoproduction

F(nat)/r(¢nT) 122/l 146
Unseen decay modes of the 7 are included.

VALUE EVTS DOCUMENT ID TECN COMMENT

0.49-+0.08 275 JESSOP 98 CLE2 etTe™ ~ T(45)

F(na*)/F(K~ata™) M122/T39
Unseen decay modes of the 7 are included.

VALUE CL% _EVTS DOCUMENT ID TECN COMMENT

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

0.083+0.0234+0.014 99 DAOUDI 92 CLE2 See JESSOP 98
<0.12 90 ANJOS 89E E691 Photoproduction
Mwat)/M(K-atat) M124/T39

Unseen decay modes of the w are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.08 90 ANJOS 89E E691  Photoproduction
F(3rt2n~)/F(K~ntxt) l120/39
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0198+0.0024 OUR FIT Error includes scale factor of 1.3.
0.023 +0.004 +0.002 58 FRABETTI 97C E687 Be, E’Y ~ 200 GeV
F(3~+2r=)/F(K~ 3zt 77) l120/T66
VALUE EVTS DOCUMENT ID TECN COMMENT
0.294+0.020 OUR FIT
0.290+0.017+0.011 835 LINK 03D FOCS ~ nucleus, EW ~ 180
GeV
F(np*)/T(¢7) 125/l 146
Unseen decay modes of the 7 are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<1.11 90 JESSOP 98 CLE2 eTe™ ~ T(45)
F(np*)/T (K~ mtat) l125/T39
Unseen decay modes of the 7 are included.
VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.13 90 DAOUDI 92 CLE2
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(37t 27~ 7%) /Tiotal M21/T
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.0020 5-0623 71 BARLAG 92 ACCM 7~ Cu 230 GeV
71 BARLAG 92¢C computes the branching fraction using topological normalization.
/
r(n'(958)7+) /T (¢7t) M26/M146
Unseen decay modes of the 7/(958) are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.82+0.14 126 JESSOP 98 CLE2 etTe™ x~ T(4S)
r(n'(958)n+) /I (K~ xt =) l126/T39
Unseen decay modes of the 7/(958) are included.
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.1 90 DAOUDI 92 CLE2 See JESSOP 98
<0.1 90 ALVAREZ 91 NA14 Photoproduction
<0.13 90 ANJOS 918 E691  vBe, E7 ~ 145 GeV
/
M(n'(958)p*) /T (¢77) F127/T146
Unseen decay modes of the 7/(958) are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.86 920 JESSOP 98 CLE2 eTe™ ~ T(4S5)
I} —
r(n'(958)p*) /T (K~ ntwT) 127/l 39
Unseen decay modes of the 7/(958) are included.
VALUE CL% DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
<0.17 90 DAOUDI 92 CLE2 See JESSOP 98

Hadronic modes with a KK pair
r(ktK°)/r(K°xt) l120/M38

It is generally assumed for modes such as Dt — KOzt that

r(pt — KOxt)=o2r(bt — KQrt);
it is the latter ' that is actually measured. BIGI 9% points out that interference between
Cabibbo-allowed and doubly Cabibbo-suppressed amplitudes, where both occur, could
invalidate this assumption by a few percent.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.211 +0.018 OUR FIT Error includes scale factor of 1.3.
0.263 +0.035 OUR AVERAGE

0.25 +£0.04 +£0.02 129 FRABETTI 95 E687 ~Be E’y ~ 200 GeV
0.271 +£0.065 =+0.039 69 ANJOS 90C E691 ~Be

0.317 +0.086 +0.048 31 BALTRUSAIT..85E MRK3 et e™ 3.77 GeV

0.25 40.15 6 SCHINDLER 81 MRK2 ete™ 3.771 GeV

e o o We do not use the following data for averages, fits, limits, etc. e o o
0.1996+0.0119+0.0096 949 72 1 INK 02B FOCS ~ nucleus, E,y ~ 180
0.222 +0.041 +0.020 70 73 BISHAI 97 CLE2 eJrEe—Vz T(4S)
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72 This LINK 028 result is redundant with a result in the next datablock.
73 This BISHAI 97 result is redundant with results elsewhere in the Listings.

r(K+*K)/r(K-xtat)

VALUE EVTS DOCUMENT ID TECN
0.064 +0.0056 OUR FIT Error includes scale factor of 1.3.
0.062 +0.004 OUR AVERAGE

M120/l39
COMMENT

0.0604-£0.0035+0.0030 949 LINK 028 FOCS v nucleus, E, ~ 180
GeV
0.077 £0.014 +0.007 70 4 BISHAI 97 CLE2 ete™ = 7T(45)
74 See BISHAI 97 for an isospin analysis of DT — KK amplitudes.
r(K+*K=—at) /(K- ntat) M130/T39
VALUE DOCUMENT ID TECN COMMENT
0.097 +0.006 OUR AVERAGE
0.093 +0.010 +3-0%8 JUN 00 SELX X~ nucleus, 600 GeV
0.0976+0.0042 +0.0046 FRABETTI 958 E687  Dalitz plot analysis
r(¢xt)/M(K-xtat) l146/M39
Unseen decay modes of the ¢ are included.
VALUE EVTS DOCUMENT ID TECN COMMENT
0.068+0.005 OUR AVERAGE
0.058+0.006 +0.006 FRABETTI 958 E687  Dalitz plot analysis
0.06240.017 +0.006 19 ADAMOVICH 93 WA82 7~ 340 GeV
0.077+0.011+0.005 128 DAOUDI 92 CLE2 ete™ ~ 10.5 GeV
0.098+0.0324+0.014 12 ALVAREZ 90C NA14 Photoproduction
0.071+0.008 +0.007 84 ANJOS 88 E691 Photoproduction

0.084+0.021+£0.011

21

BALTRUSAIT..85e MRK3

r(K*+K*(892)%) /I (K~ ntxt)
Unseen decay modes of the 7*(892)0 are included.

et e 3.77 GeV

150/T39

VALUE EVTS DOCUMENT ID TECN COMMENT
0.047+0.005 OUR AVERAGE Error includes scale factor of 1.2.

0.044+0.003 +0.004 75 FRABETTI 958 E687 Dalitz plot analysis
0.058+0.009 +0.006 73 ANJOS 88 E691 Photoproduction
0.048--0.02140.011 14 BALTRUSAIT..85E MRK3 el e~ 3.77 GeV

75See FRABETTI 958 for evidence also of K(1430)9K™ in the DT — KTK—x T

Dalitz plot.
M(K* K~ =% nonresonant) /T (K~ #nt %) M133/T39
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.050+0.009 OUR AVERAGE
0.049+0.008 +0.006 95 ANJOS 88 E691 Photoproduction
0.059+40.026 +0.009 37 BALTRUSAIT..85e MRK3 et e~ 3.77 GeV
r(k*(892)* K% /r(K°=+) ls1/l38

Unseen decay modes of the K*(892)7 are included.

VALUE EVTS DOCUMENT ID TECN  COMMENT
1.1+0.3+0.4 67 FRABETTI 95 E687 ~Be E7 ~ 200 GeV
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M (¢nt 70) /Tioal Ma7/T
Unseen decay modes of the ¢ are included.
VALUE DOCUMENT ID TECN COMMENT
0.023+0.010 76 BARLAG 92C ACCM 7~ Cu 230 GeV
76 BARLAG 92¢ computes the branching fraction using topological normalization.
M(¢nt 1r°)/F(K' atat) l147/T39
Unseen decay modes of the ¢ are included.
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.58 90 ALVAREZ 90C NA14 Photoproduction
<0.28 90 ANJOS 89E E691  Photoproduction
F(¢p™)/T (K~ 7t ) l148/T39
Unseen decay modes of the ¢ are included.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.16 90 DAOUDI 92 CLE2 eTe™ ~ 10.5 GeV
(K+ K~ 7t %non-¢) /Tiotal M139/T
VALUE DOCUMENT ID TECN COMMENT
0.015+3-20 7T BARLAG 92¢ ACCM 7~ Cu 230 GeV
7T BARLAG 92¢C computes the branching fraction using topological normalization.
I'(K"‘ K~ ntz0 non-¢)/r(K- nt 'lr+) M39/M39
VALUE CL% DOCUMENT ID TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. e o o
<0.25 90 ANJOS 89E E691 Photoproduction
NK+Koxta™)/I(K°ntatn™) M40/s9
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0562+0.0039+0.0040 469 LINK 01c FOCS ~ nucleus, E,y ~ 180
GeV
-0 _
F(KtKont o) /Teotal 140/T
VALUE CL% DOCUMENT ID TECN COMMENT
o e o We do not use the following data for averages, fits, limits, etc. e o o
<0.02 90 ALBRECHT 928 ARG eTe™ ~ 10.4 GeV
I'(K0 K~ 1r+1r+)/l'{ K°1r+1r+1r') M41/Ts90
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0768+0.00411+0.0032 670 LINK 01Cc FOCS ~ nucleus, EW ~ 180
GeV
M(KOK= 7t 7t) /Tiotal 141/T
VALUE DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o o
0.01 +0.00540.003 ALBRECHT 928 ARG eTe™ ~ 10.4 GeV
<0.003 78 BARLAG 92C¢ ACCM 7~ Cu 230 GeV

78 BARLAG 92¢C computes the branching fraction using topological normalization.
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r(K*(892)* K*(892)°) /Ttotal M152/T
Unseen decay modes of the K*(892)'s are included.

VALUE DOCUMENT ID TECN COMMENT

0.026+0.008 +0.007 ALBRECHT 928 ARG etTe™ ~ 10.4 GeV

M(K°K—xt ot (non-K*+ K*9)) /Total l143/T

VALUE CL% DOCUMENT ID TECN COMMENT

<0.0079 90 ALBRECHT 928 ARG etTe™ ~ 10.4 GeVv

r(KtK-atatz=)/F(K- 3zt 7") 144/ 66

VALUE EVTS DOCUMENT ID TECN COMMENT

0.040+0.009+0.019 38 LINK 03D FOCS + nucleus, E7 ~ 180

GeV

M¢rtata™)/Motal 149/T
Unseen decay modes of the ¢ are included.

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

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

<0.002 90 0 ANJOS 88 E691 Photoproduction

Me¢ntata)/F(K-ataT) l149/39
Unseen decay modes of the ¢ are included.

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.031 90 ALVAREZ 90C NA14 Photoproduction

r(¢rtata=)/M(¢n) M149/T 146

VALUE CL% DOCUMENT ID TECN COMMENT

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

<0.6 90 FRABETTI 92 E687 ~Be

M(K* K~ #«* 7% 7~ nonresonant) /Myta) 145/l

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

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

<0.03 90 12 ANJOS 88 E691

Rare or forbidden modes

MK*nta")/M(K-ntat)

Photoproduction

153/T39

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.0075+0.0016 OUR AVERAGE

0.0077+0.0017 +0.0008 59 AITALA 97C E791 7~ nucleus, 500 GeV
0.0072+0.0023£0.0017 21 FRABETTI 95E E687 vBe, E,y: 220 GeV
F(K*+p)/r(Ktata™) l154/T153
VALUE DOCUMENT ID TECN  COMMENT
0.371+0.141+0.07 AITALA 97C E791 7w nucleus, 500 GeV
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r(k+p%)/r(K—atat) M154/T39
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
<0.0067 90 FRABETTI 95E E687 ~Be, E7: 220 GeV
r(K*(892)°x+) /I (Ktatn™) 155/ 153
Unseen decay modes of the K*(892)0 are included.
VALUE DOCUMENT ID TECN COMMENT
0.53+0.21+0.02 AITALA 97C E7T91 7 nucleus, 500 GeV
r(Kk*(892)°x+)/r(K—atxt) l155/M39
Unseen decay modes of the K*(892)0 are included.
VALUE CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
<0.0021 90 FRABETTI 95E E687 ~Be, E’Y: 220 GeV
M(K* 77~ nonresonant) /I (K*ntn™) M56/M153
VALUE DOCUMENT ID TECN COMMENT
0.36+0.141+0.07 AITALA 97C E791 7~ nucleus, 500 GeV
F(K+*K*K™)/T(K-xtxt) M157/T39
A doubly Cabibbo-suppressed decay with no simple spectator process possible.
VALUE (units 1074) CL% EVTS DOCUMENT ID TECN COMMENT
9.49+ 2.17%+ 0.22 65 9LINK 021 FOCS ~ nucleus, ~ 180
GeV
e o o We do not use the following data for averages, fits, limits, etc. o o @
< 16 90 80 FRABETTI  95F E687 ~Be, E. ~ 220
GeV7
570 +200 +70 13 ADAMOVICH 93 WAS82 =« 340 GeV

79 LINK 02! finds little evidence for ¢ KT or £,(980) Kt submodes.

80 Using the ¢ mode to normalize, FRABETTI 95F gets I(KT KT K~ )/I(¢nT)<
0.025.

r(¢K*)/r(¢nt) l158/T 146
A doubly Cabibbo-suppressed decay with no simple spectator process possible.

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<0.021 90 FRABETTI O5F E687 ~Be, E7 ~ 220
GeV

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

0.058 79332 +.0.007 4 81ANJOS 920 E691  yBe, E., = 145

GeV

81 The evidence of ANJOS 92D is a small excess of events (451_%3)
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r(7|'+ e+ e_)/l'tota|

A test for the AC = 1 weak neutral current.

interactions.

59/l

Allowed by higher-order electroweak

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<52x107% 90 AITALA 996 E791 7~ N 500 GeV

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

<1.1x 104 90 FRABETTI 97B E687 v Be, E7 ~ 220 GeV
<6.6 x 1072 90 AITALA 96 E791 =« N 500 GeV

<2.5x 103 90 WEIR 90B MRK2 et e™ 29 GeV

<2.6 x 1073 90 39 HAAS 88 CLEO et e 10 GeV

M7t pt p™) /Teotal Meo/T

A test for the AC = 1 weak neutral current.

interactions.

Allowed by higher-order electroweak

VALUE CLY% EVTS DOCUMENT ID TECN COMMENT

<88x1076 90 LINK 03F FOCS ~ nucleus,E. ~ 180 GeV |
e e o We do not use the following data for averages, fits, limits, etc. o o o

<1.5x 1072 90 AITALA 99G E791 7w~ N 500 GeV

<8.9 x 1072 90 FRABETTI 978 E687 ~ Be, E7 ~ 220 GeV
<1.8x 1072 90 AITALA 96 E791 7~ N 500 GeV

<22 x 1074 90 0 KODAMA 95 E653 7~ emulsion 600 GeV
<5.9x 1073 90 WEIR 90B MRK2 eTe™ 29 GeV
<29x103 90 36 HAAS 88 CLEO eTe™ 10 GeV

Mot 17) /Teotal l161/7

A test for the AC = 1 weak

interactions.

neutral current.

Allowed by higher-order electroweak

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<56x10~4 90 0 KODAMA 95 E653 7~ emulsion 600 GeV
F(K*ete™)/lotal 62/l
VALUE CL% DOCUMENT ID TECN COMMENT

<2.0x 10~4 90 AITALA 99G E791 7~ N 500 GeV
<2.0x10~4 90 FRABETTI 978 E687  Be, E, ~ 220 GeV

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

<4.8 x 10_3 90 WEIR 90B MRK2 et e™ 29 GeV

MK pt ™) /Teotal 63/l
VALUE CL% EVTS DOCUMENT _ID TECN _ COMMENT

<92x1076 90 LINK 03F FOCS ~ nucleus E.,~ 180 GeV |
e o o We do not use the following data for averages, fits, limits, etc. e o o

<4.4 x 102 90 AITALA 99G E791 «— N 500 GeV
<9.7x107% 90 FRABETTI 078 E687 v Be, E, ~ 220 GeV
<3.2 x 104 90 0 KODAMA 95 E653 @ emulsion 600 GeV
<9.2 x 10_3 90 WEIR 90B MRK2 et e™ 29 GeV
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M(rt e* uT) /Miotal 64/l
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<3.4x107° 90 AITALA 996 E791 7~ N 500 GeV

F(nt et ™) /Teotal 65/l
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

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

<l.1x10~4 90 FRABETTI 97B E687 v Be, E7 ~ 220 GeV

<33x103 90 WEIR 90B MRK2 et e~ 29 GeV

F(n% e ut) /Teotal Me6/T
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

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

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

<33x1073 90 WEIR 90B MRK2 et e™ 29 GeV

+

F(Kte*uF) /Teotal l167/7
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<6.8 x 105 90 AITALA 996 E791 7~ N 500 GeV

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

VALUE CL% DOCUMENT ID TECN COMMENT

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

<13 x 104 90 FRABETTI 97B E687 v Be, E7 ~ 220 GeV

<3.4x103 90 WEIR 90B MRK2 eTe™ 29 GeV

F(Kte™ u®)/Miotal 69/l
A test of lepton-family-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

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

<12 x 1074 90 FRABETTI 978 E687 ~ Be, E’Y ~ 220 GeV

<3.4x103 90 WEIR 90B MRK2 eTe™ 29 GeV

M(n~etet)/Tiotal F170/T
A test of lepton-number conservation.

VALUE CL% DOCUMENT ID TECN COMMENT

<9.6 x 10—5 90 AITALA 99G E791 7~ N 500 GeV

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

<1.1x10™4 90 FRABETTI 978 E687 ~ Be, E’Y ~ 220 GeV

<48x103 90 WEIR 90B MRK2 eTe™ 29 GeV
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F(m~w* ut) /Teotal F171/T
A test of lepton-number conservation.
VALUE CLY% EVTS DOCUMENT ID TECN COMMENT
<48x1076 90 LINK 03F FOCS ~ nucleus E. ~ 180 GeV |
e o o We do not use the following data for averages, fits, limits, etc. e o o
<1.7x 1072 90 AITALA 99G E791 7w~ N 500 GeV
<8.7x 1072 90 FRABETTI 978 E687 ~ Be, EV ~ 220 GeV
<22x107% 90 0 KODAMA 95 E653 7 emulsion 600 GeV
<6.8x 1073 90 WEIR 90B MRK2 eTe™ 29 GeV
M(m~ et ut) /Tiotal F172/T
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
<5.0 x 105 90 AITALA 99G E791 7~ N 500 GeV
o o o We do not use the following data for averages, fits, limits, etc. e o o
<1.1x10™4 90 FRABETTI 978 E687 ~ Be, EV ~ 220 GeV
<3.7x103 90 WEIR 90B MRK2 et e™ 29 GeV
Mo~ 1t ut) /Teotal F173/T
A test of lepton-number conservation.
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<56x10~4% 90 0 KODAMA 95 E653 7 emulsion 600 GeV
F(K~etet)/Miotal 174/
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
<1.2x10~4 90 FRABETTI 978 E687 ~ Be, E7 ~ 220 GeV
o o o We do not use the following data for averages, fits, limits, etc. o o o
<9.1x1073 90 WEIR 90B MRK2 eTe™ 29 GeV
MK~ ut ut) /Tiotal 17s/T
A test of lepton-number conservation.
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
<13x107% 90 LINK 03F FOCS ~ nucleus,E. ~ 180 GeV |
o o o We do not use the following data for averages, fits, limits, etc. o o o
<12x107% 90 FRABETTI 978 E687 7 Be, E, ~ 220 GeV
<3.2x1074 90 0 KODAMA 95 E653 7w~ emulsion 600 GeV
<43x103 90 WEIR 90B MRK2 et e™ 29 GeV
F(K~ et ut)/Teotal M76/T
A test of lepton-number conservation.
VALUE CL% DOCUMENT ID TECN COMMENT
<1.3x 104 90 FRABETTI 97B E687 v Be, EV ~ 220 GeV
o o o We do not use the following data for averages, fits, limits, etc. e o o
<4.0x103 90 WEIR 90B MRK2 et e™ 29 GeV
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r(K*(892)~ ut put) /Tiotal M77/T
A test of lepton-number conservation.

VALUE CL% EVTS DOCUMENT ID TECN COMMENT

<85x10~4% 90 0 KODAMA 05 E653 7 emulsion 600 GeV

D* CP-VIOLATING DECAY-RATE ASYMMETRIES

Acp(Ken%) in D¥ — Kn*
This is the difference between DT and D™ partial widths for these modes divided by
the sum of the widths.

VALUE EVTS DOCUMENT ID TECN COMMENT
—0.016+0.015+0.009 10.6k 82 LINK 028 FOCS 7 nucleus, E,, ~ 180
GeV

82LINK 028 measures N(DT — K%7+)/N(DF — K= aTaT), the ratio of numbers

of events observed, and similarly for the D™

Acp(KEKE)in D —» KQK*
This is the difference between DT and D™ partial widths for these modes divided by
the sum of the widths.

VALUE EVTS DOCUMENT ID TECN COMMENT

+0.071+0.061+0.012 949 83 LINK 028 FOCS v nucleus, E,, ~ 180
GeV

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

+0.0694+0.060+£0.015 949 84 | INK 02B FOCS ~ nucleus, E,y ~ 180
GeV

83LINK 028 measures (DT — KL KT)/N(DT — K xT), the ratio of numbers of

events observed, and similarly for the D™ .
84 LINK 028 measures N(DT — KL kT)/N(DF — K= 7+ 7¥), the ratio of numbers

of events observed, and similarly for the D™ .
Acp(Kt K—n%) in D - Kt Kot
This is the difference between DT and D~ partial widths for these modes divided by
the sum of the widths.

VALUE EVTS DOCUMENT ID TECN COMMENT
0.002+0.011 OUR AVERAGE
+0.006+0.01140.005 14k  S8SLINK 008 FOCS
~0.01440.029 85 AITALA 978 E791  —0.062 <A p < +0.034
(90% CL)
—0.031+0.068 85 FRABETTI 941 E687 —0.14 <Acp < +0.081
(90% CL)

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

Acp(KEK*0)in Dt —» KtK*0, D~ - K—K*0

This is the difference between DT and D™~ partial widths for these modes divided by
the sum of the widths.

VALUE DOCUMENT ID TECN COMMENT

—0.02 £0.05 OUR AVERAGE

—0.01040.050 86 AITALA 978 E791  —0.092 <A p < +0.072 (90% CL)
—0.12 +£0.13 86 FRABETTI 941 E687 —0.33 <Acp < +0.094 (90% CL)

86 FRABETTI 941 and AITALA 978 measure N(DT — KTK*(892)9)/NMDT —
K—rnt 71'+), the ratio of numbers of events observed, and similarly for the D™ .
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Acp(ont) in DX - ¢nt
This is the difference between DT and D~ partial widths for these modes divided by
the sum of the widths.

VALUE DOCUMENT ID TECN COMMENT
—0.014+0.033 OUR AVERAGE
—0.028+0.036 87 AITALA 978 E791  —0.087 <Ap < +0.031 (90% CL)

+0.066+0.086 87T FRABETTI ~ 941 E687 —0.075 <Acp < +0.21 (90% CL)

87 FRABETTI 941 and AITALA 978 measure N(DT — ¢xt)/N(DT — K~ atzt),
the ratio of numbers of events observed, and similarly for the D™

Acp(rtn—n%)in D - 7t~ gt
This is the difference between DT and D™ partial widths for these modes divided by

the sum of the widths.
VALUE DOCUMENT ID TECN COMMENT

—0.017+0.042 88 AITALA 978 E791  —0.086 <A p < +0.052 (90% CL)

88 AITALA 978 measure N(DT — ztx—xt)/MDT — K~ atat), the ratio of
numbers of events observed, and similarly for the D™ .

D* PRODUCTION CROSS SECTION AT (3770)

A compilation of the cross sections for the direct production of DT mesons
at or near the ¥(3770) peak in et e~ production.

VALUE (nanobarns) DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. e o @
42 +0.6 +0.3 89 ADLER 88C MRK3 et e™ 3.768 GeV
55 +1.0 90 pARTRIDGE 84 CBAL ete™ 3.771 GeV
6.00--0.72+1.02 91 SCHINDLER 80 MRK2 ete™ 3.771 GeV
9.1 +2.0 92 pgrUZZI 77 MRK1 eTe™ 3.774 GeV

89 This measurement compares events with one detected D to those with two detected D
mesons, to determine the the absolute cross section. ADLER 88C measure the ratio of
cross sections (neutral to charged) to be 1.36 &+ 0.23 £ 0.14. This measurement does
not include the decays of the 1(3770) not associated with charmed particle production.

90 This measurement comes from a scan of the 1(3770) resonance and a fit to the cross
section. PARTRIDGE 84 measures 6.4 &+ 1.15 nb for the cross section. We take the
phase space division of neutral and charged D mesons in 1 (3770) decay to be 1.33,
and we assume that the ¥(3770) is an isosinglet to evaluate the cross sections. The
noncharm decays (e.g. radiative) of the ¢(3770) are included in this measurement and
may amount to a few percent correction.

91 This measurement comes from a scan of the 1(3770) resonance and a fit to the cross
section. SCHINDLER 80 assume the phase space division of neutral and charged D
mesons in ¥ (3770) decay to be 1.33, and that the 1(3770) is an isosinglet. The noncharm
decays (e.g. radiative) of the ¥)(3770) are included in this measurement and may amount
to a few percent correction.

92 This measurement comes from a scan of the 1(3770) resonance and a fit to the cross
section. The phase space division of neutral and charged D mesons in 1(3770) decay
is taken to be 1.33, and ¢(3770) is assumed to be an isosinglet. The noncharm decays
(e.g. radiative) of the ¢(3770) are included in this measurement and may amount to
a few percent correction. We exclude this measurement from the average because of
uncertainties in the contamination from 7 lepton pairs. Also see RAPIDIS 77.
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D+ — K*(892)°¢+ v, FORM FACTORS
r, = V(0)/A1(0) in Dt — K*(892)0¢*y,

VALUE EVTS DOCUMENT ID TECN COMMENT

1.62 1+0.08 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram below.
1.50440.057 40.039 15k 93 LINK 02L FOCS 7*(892)0;#;/” |
1.45 +0.23 +0.07 763 ADAMOVICH 99 BEAT K*(892)0 T vy

1.90 4+0.11 40.09 3000 94 AITALA 988 E791  K*(892)0e 1,

1.84 +0.11 =+0.09 3034 AITALA 98F E791 K*(892)0 ut vy

1.74 +£0.27 +0.28 874 FRABETTI 93t E687 K*(892)0 T vy

2.00 333 +0.16 305 KODAMA 92 E653 K*(892)0utw,

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

2.0 +0.6 +0.3 183 ANJOS 90E E691 K*(892)0e w1,

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

94 This is slightly different from the AITALA 98B value: see ref. [5] in AITALA 98F.

WEIGHTED AVERAGE
1.62+0.08 (Error scaled by 1.5)

¢

Xz

AAAAAAAAA LINK 02L FOCS 3.0
AAAAAAAA ADAMOVICH 99 BEAT 05
<<<<<<< AITALA 98B E791 3.8
AAAAAAAA AITALA 98F E791 2.3
»»»»»» FRABETTI  93E E687 0.1
-~ - KODAMA 92 E653 _ 1.1
10.8

(Confidence Level = 0.055)
| | J

0.5 1 1.5 2 25 3 35

r, = V(0)/A1(0) in DT — K*(892)°¢ty,

r, = A3(0)/A1(0) in Dt — K*(892)0¢+ 4,

VALUE EVTS DOCUMENT ID TECN COMMENT

0.83 +0.05 OUR AVERAGE

0.875+0.049+0.064 15k P LINK 02L FOCS K*(892)°0 ut v, |
1.00 +0.15 +0.03 763 ADAMOVICH 99 BEAT K*(892)0 T v,

0.71 £0.08 £0.09 3000 AITALA 988 E791  K*(892)0et v,
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0.75 +0.08 +0.09 3034 AITALA 98F E791 7*(892)0u+ Yy
0.78 +0.18 £0.10 874 FRABETTI 93E E687 7*(892)0 pt Yy
0.82 7022 +o11 305 KODAMA 92 E653 K*(892)0utw,
e o o We do not use the following data for averages, fits, limits, etc. o o o

0.0 +£0.5 +£0.2 183 ANJOS 90E E691 7*(892)0 et Ve

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

r3 = A3(0)/A1(0) in DT — K*(892)0¢+y,

VALUE EVTS DOCUMENT ID TECN COMMENT
0.04+0.330.29 3034 AITALA 98F E791  K*(892)0ut v,
M /Tt in Dt — K*(892)0¢ty,

VALUE EVTS DOCUMENT ID TECN COMMENT
1.13+0.08 OUR AVERAGE

1.0940.1040.02 763 ADAMOVICH 99 BEAT K*(892)0 T v,
1.2040.1340.13 874 FRABETTI 93t E687 K*(892)0 T vy
1.18+0.18+0.08 305 KODAMA 92 E653 K*(892)0pt vy
e o o We do not use the following data for averages, fits, limits, etc. e o o

18 738 +o3 183 ANJOS 90E E691 K*(892)0e 1,

M,/ in DT — K*(892)%¢+y,

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

0.28+0.0540.02 763 ADAMOVICH 99 BEAT 7"‘(892)0 put Yy
0.16+£0.054+0.02 305 KODAMA 92 E653 7*(892)0 pwt Yy
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.1573-97 +0.03 183 ANJOS 90E E601 K*(892)0 e v,
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