CHARMED, STRANGE MESONS

(C=S==+1)

+ = - = . ,
DS = (5, Ds = similarly for D:s

1(JP) = 0(0™)

Mass m = 1968.27 + 0.10 MeV

Mps = Mps = 98.69 + 0.05 MeV

Mean life 7 = (500 + 7) x 10715 s (S = 1.3)
cr = 149.9 um

CP-violating decay-rate asymmetries

Acp(p*v) = (5 + 6)%

Acp(KEKZ) = (0.08 + 0.26)%
Acp(KT K= 7%) = (—0.5 £ 0.9)%
Acp(pnt) = (—0.38 £ 0.27)%
ACP(KiKO ) =(-2+6)%
Acp(2K§m™) = (3 +5)%
ACP(K+ K 7t 70) = (0.0 £ 3.0)%
Acp(KEKLnT77) = (-6 £5)%
Acp(KY K¥27r ) = (4.1+28)%
ACP(7r+ ) = (-0.7 + 3.1)%
Acp(r®n) = (1.1 £ 3.1)%
Acp(n®n) = (—2.2 £ 2.3)%
Acp(nmtn®) = (=14 4)%
Acp(if m+70%) = (0 £ 8)%
Acp(KE70) = ( 27 4+ 24)%
Acp(K°/KO7n%) = (0.4 + 0.5)%
Acp(K%7%) = (31£26)% (S=17)
Acp(K=ntn™) = (4 £ 5)%
Acp(K*n) = (9 + 15)%

Acp(KE1/(958)) = (6 = 19)%

CP violating asymmetries of P-odd ( 7-odd) moments

Ar(KYKErtr7) = (14 £ 8) x 1073 [4

D} — @£+ v, form factors

r =084+ 011 (S=24)
r, = 1.80 + 0.08
M /T =072+0.18
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Unless otherwise noted, the branching fractions for modes with a resonance NODE=S034215:NODE=S034
in the final state include all the decay modes of the resonance. Ds_ modes
are charge conjugates of the modes below.

Scale factor/ p
DY DECAY MODES Fraction (T;/T)  Confidence level (MeV/c)
Inclusive modes NODE=5034;CLUMP=D
e semileptonic 6] ( 65 +0.4 )% - DESIG=25
7T anything (1193 £1.4 )% - DESIG=133
7~ anything (432 £09)% - DESIG=134
70 anything (123 £7 )% - DESIG=135
K™ anything (187 £05 )% - DESIG=32
KT anything (289 +0.7 )% - DESIG=33
K anything (19.0 £1.1 )% - DESIG=138
7 anything [c] (299 +£2.8 )% - DESIG=2
w anything (61 +1.4)% - DESIG=136
n’ anything [d] (103 £1.4)% S=1.1 - DESIG=117
f(980) anything, fy — wta~ < 13 % CL=90% - DESIG=137
anythin 15.7 £1.0 )% - DESIG=92
y g
KT K~ anything (158 +£0.7 )% - DESIG=139
K2 KT anything ( 5.8 +£05)% - DESIG=140
K2 K~ anything ( 1.9 +04)% - DESIG=141
2KY anything ( 1.704+0.32) % - DESIG=142
2K T anything < 26 x 1073  CL=90% - DESIG=143
2K~ anything < 6 x 1074 CL=90% - DESIG=144
Leptonic and semileptonic modes NODE=5034:CLUMP=C
etv, < 83 x 1072  CL=90% 984 DESIG=118
Tan’y ( 5.56+0.25) x 103 981 DESIG=7
v, ( 5.55-+0.24) % 182 DESIG=89
KTK=eTv, — 851 DESIG=125;0UR EVAL;— UNCHECKED —
petve le] ( 2.39+0.23) % S=1.8 720 DESIG=30
netve + 1/(958)e™ v le] ( 2.96+0.29) % - DESIG=85,0UR EVAL;— UNCHECKED «
+ o
net v, [e] ( 228+0.24)% 908 DESIG=86
7'(958) e™ v le] ( 6.8 £1.6 )x 1073 751 DESIG=87
wet v, [fl < 20 x 1073  CL=90% 829 DESIG=153
KOety, ( 3.9 £09 )x10~3 921 DESIG=145
K*(892)% et v, le] ( 1.8 £0.4 )x 103 782 DESIG=146
Hadronic modes with a KK pair NODE=5034;CLUMP=A
K+ K% ( 1.5040.05) % 850 DESIG=22
KT KO ( 2.95+0.14) % 850 DESIG=164
KTt K=zt [e] ( 5.45+0.17)% S=12 805 DESIG=40
ot [eh] ( 45 +£04 )% 712 DESIG=6
ot ¢ — KTK™ A ( 2.2740.08) % 712 DESIG=114
K+ K*(892)°, K*0 — ( 2.6140.09) % 416 DESIG=115
K- nt
(980) 7", fy — KT K™ ( 1.1540.32) % 732 DESIG=79
f(1370)7 ", fy — KT K™ (7 45 )x1074 - DESIG=148
fo(1710) 7", fy — KT K~ ( 67 29 )x10~% 198 DESIG=88
KTK5(1430)%, K — ( 1.9 404 )x 103 218 DESIG=80
K—rt
KT K70 ( 1.52+0.22) % 805 DESIG=162
2Kt ( 7.7 £0.6 )x 1073 802 DESIG=163
KOKOrt — 802 DESIG=46;0UR EVAL;— UNCHECKED «
K*(892)* K° [e] ( 54 £12)% 683 DESIG=24

KtK—ntx0 ( 63 £06)% 748 DESIG=41



opt el ( 84 133)%
KK 2t ( 1.67+0.10) %
K*(892)T K*(892)° ] ( 7.2 £26 )%
KtKirtn ( 1.03+0.10) %
KtK=2rtna— ( 87 +15)x1073
¢t~ le] ( 1.21+0.16) %
K+ K_p * non-¢ < 26 x 1074 CL=90%
op0nt, ¢ — KtK— 6.5 £1.3 ) x 10—3
qbal(1260)+, b — ( 75 +12 )x 1073
KtK=, af — pOnt
Kt K= 2xt 7~ nonresonant (9 +7 )x1074
2K 27t 7 (9 +4 )x1074
Hadronic modes without K's
atz0 < 35 x 1074 CL=90%
27 +7r ( 1.09+0.05) % S=1.1
p T ( 20 +1.2 )x 1074
at(rtn )5 wave ] ( 9.1 +0.4 )x10~3
f2(12 0)n T, f2 — ata~ ( 1.1040.20) x 103
(1450)07r P — atr ( 3.0 2.0 )x 1074
at2or0 ( 65 +£1.3 )x1073
2rt =70 —
nrT le] ( 1.7040.09) % S=1.1
wrt l[e] ( 24 +£06 )x1073
3rt2on— ( 80 +08 )x103
2rt 270 —
npt le] ( 89 +£0.8 )%
nat 0 (92 +12)%
at 0 le] ( 2.8 £0.7 )%
3rt2n— 70 ( 49 £32)%
w2nt ™ [e] ( 1.6 £05)%
n'(958) T [de] ( 3.94+0.25)%
3nt2n~ 270 —
wnmt le] < 213 % CL=90%
7'(958) p™ [de] ( 58 £15)%
7' (958) wt 70 ( 56 +08)%
7/ (958) 7wt 70 nonresonant < 51 % CL=90%
Modes with one or three K's
K+ =0 ( 63 +2.1)x10"4
KQnt ( 1.2240.06) x 1073
Ktn le] ( 1.7740.35) x 10~3
Ktw le] < 24 x 1073  CL=90%
KT 1/(958) l[e] ( 1.8 £0.6 )x10~3
Ktotn— ( 6.6 £04 )x10~3
K+ p0 ( 25 +£0.4 )x 1073
K+ p(1450)°, )0 — atza— ( 7.0 £2.4 ) x 1074
K*(892)°7F, K*0 — ( 1.4240.24) x 10-3
KT~
K*(1410)% 71, K*0 — ( 1.2440.29) x 1073
Ktn—
K*(1430)%7F, K*0 — ( 5.0 +35)x 104
Ktn™
K+ 7T 1~ nonresonant ( 1.04+0.34) x 103
KOzt 70 ( 1.00+0.18) %
KQ2nt o~ ( 3.0 £1.1 )x1073
KT wnrd [e] < 82 x 1073 CL=90%
Ktwrtza~ le] < 5.4 x 1073 CL=90%
Ktwn le] < 7.9 x 1073  CL=90%
2KT K~ ( 2.18+0.21) x 104

oKt ¢ — KTK™ ( 89 £2.0)x107>

401

744
416
744
673
640
249
181

673
669

975
959
825
959
559
421
960
935
902
822
899
902
724
885
802
856
766
743
803
654
465
720
720

917
916
835
741
646
900
745

775

900
899
870
684
603
366
627
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DESIG=5

DESIG=26
DESIG=27
DESIG=43
DESIG=42
DESIG=8
DESIG=104
DESIG=105
DESIG=106

DESIG=107
DESIG=112

NODE=5034;CLUMP=B
DESIG=119

DESIG=15

DESIG=10

DESIG=113

DESIG=90

DESIG=103

DESIG=149

DESIG=18;0UR EVAL;— UNCHECKED «
DESIG=1

DESIG=19

DESIG=17

DESIG=57;0UR EVAL;— UNCHECKED «
DESIG=58

DESIG=160

DESIG=126

DESIG=59

DESIG=127

DESIG=13

DESIG=61;0UR EVAL;— UNCHECKED «—
DESIG=128

DESIG=62

DESIG=161

DESIG=165

NODE=5034;CLUMP=K
DESIG=120

DESIG=23
DESIG=121
DESIG=129
DESIG=122
DESIG=45
DESIG=82
DESIG=108
DESIG=83

DESIG=109
DESIG=110

DESIG=111
DESIG=150
DESIG=123
DESIG=130
DESIG=131
DESIG=132
DESIG=67

DESIG=154



Doubly Cabibbo-suppressed modes

2Kt~ ( 1.274+0.13) x 10~4 805
Kt K*(892)°, K*0 — ( 6.0 £3.4 )x10°5 -
Ktn—
Baryon-antibaryon mode
p7 ( 13 +04 )x1073 295
AC = 1 weak neutral current (C1) modes,
Lepton family number (LF), or
Lepton number (L) violating modes
nteter ] < 13 x 1075  CL=90% 979
T, ¢ — ete K (6 T8 )x10°° -
AN ] < 41 x10~7  CL=90% 968
Ktete™ C1 < 37 x 1076 CL=90% 922
Ktutp~ c1 < 21 x 1072  CL=90% 909
K*(892)* ut ™ c1 < 14 x 1073 CL=90% 765
rtetu~ LF < 12 x 1072  CL=90% 976
ate put LF < 20 x 1072  CL=90% 976
Ktetp~ LF < 14 x 1072  CL=90% 919
Kte put LF < 97 x 1076  CL=90% 919
7~ 2eT L < 41 x 1076  CL=90% 979
a2ut L < 12 x 107 CL=90% 968
ettt L < 84 x 1076 CL=90% 976
K= 2et L < 52 x 1076 CL=90% 922
K—2ut L < 13 x 1072  CL=90% 909
K~ et put L < 61 x 1076  CL=90% 919
K*(892)~ 2u™ L < 14 x 1073 CL=90% 765
D:* 1JP) = 0(?")
JPis natural, width and decay modes consistent with 17~ .
Mass m = 2112.1 £+ 0.4 MeV
szi — me = 143.8 + 0.4 MeV
Full width ' < 1.9 MeV, CL = 90%
D:_ modes are charge conjugates of the modes below.
D% DECAY MODES Fraction (I';/T) p (MeV/c)
DY~ (93.5+0.7) % 139
DY O ( 5.8+0.7) % 48
Dfete” ( 6.74+1.6) x 1073 139
D%,(2317)* 1(JP) = o(0™)
J, P need confirmation.

P

is natural, low mass consistent with ot.

Mass m = 2317.7 £ 0.6 MeV (S =1.1)

mp. - m =349.44+ 06 MeV (S=11
D¥,(2317)* Df ( )

Full width ' < 3.8 MeV, CL = 95%
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D:0(2317)* modes are charge conjugates of modes below.

D:0(2317):‘: DECAY MODES Fraction (I';/T) p (MeV/c)

DT =0 seen 298

Di— 7070 not seen 205
D;1(2460)% 1(4P) = o1 ™)

Mass m = 2459.5 + 0.6 MeV (S =1.1)
Mp, (2460)= — mD:i =3473+0.7MeV (S=12)

Mp._. (2460)*= — mDsi =491.2+ 0.6 MeV (S=1.1)
Full width ' < 3.5 MeV, CL = 95%

Dg1(2460) ™ modes are charge conjugates of the modes below.

Scale factor/ p
D51(2460)+ DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Dt 70 (48 +11 )% 297
Div (18 £ 4 )% 442
Di’ﬂ'+7f (43+ 1.3)% S=1.1 363
DIty < 8 % CL=90% 323
D%,(2317) Ty (377 39 % 138
D,1(2536)% 1Py = oa™)
J, P need confirmation.

Mass m = 2535.10 + 0.06 MeV
Full width ' = 0.92 £+ 0.05 MeV

D¢1(2536) ™ modes are charge conjugates of the modes below.

P
D51(2536)+ DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
D*(2010)+ KO 0.85 £0.12 149

(D*(2010)" K% g_ave 0.61 £0.09 149
Dtr— K™+ 0.028:0.005 176
D*(2007)° K+ DEFINED AS 1 167
Dt KO <0.34 90% 381
DK+ <0.12 90% 301
D*t Yy possibly seen 388
Dj tr— seen 437

D%,(2573) 1(JP) = 0(2™)

J’D is natural, width and decay modes consistent with 2t

Mass m = 2569.1 + 0.8 MeV (S = 2.4)
Full width ' = 16.9 £ 0.8 MeV

D:2(2573)_ modes are charge conjugates of the modes below.

D;2(2573)+ DECAY MODES Fraction (I';/T") p (MeV/c)

DOK+ seen 431

D* (2007)0 K+ not seen 238
D%, (2700)* 1JPy = 0(17)

Mass m = 2708.3 759 MeV
Full width I = 120 %+ 11 MeV
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NOTES

[a] See the Particle Listings for the (complicated) definition of this quantity.

[b] This is the purely e™ semileptonic branching fraction: the e™ fraction
from 77 decays has been subtracted off. The sum of our (non-7) e™
exclusive fractions — an et v, with an 5, 7/, ¢, KO, K*0, or £(980) —
is7.0+ 0.4 %

[c] This fraction includes 1 from 7’ decays.

[d] Two times (to include ;1 decays) the 1’ e™ v, branching fraction, plus the
n'm, 7' p*, and i KT fractions, is (18.6 & 2.3)%, which considerably
exceeds the inclusive 1’ fraction of (11.7 + 1.8)%. Our best guess is that
the n’ pT fraction, (12.5 + 2.2)%, is too large.

[€] This branching fraction includes all the decay modes of the final-state
resonance.

[f] A test for uli or dd content in the D}. Neither Cabibbo-favored nor
Cabibbo-suppressed decays can contribute, and w—¢ mixing is an unlikely
explanation for any fraction above about 2 x 104,

[g] 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 in the Particle Listings.

[h] We decouple the D:’ — ¢ branching fraction obtained from mass
projections (and used to get some of the other branching fractions) from
the D:‘ — ¢rt, ¢ — KT K~ branching fraction obtained from the
Dalitz-plot analysis of Dj — KT K~ xt. Thatis, the ratio of these two
branching fractions is not exactly the ¢ — KT K~ branching fraction
0.491.

[i] This is the average of a model-independent and a K-matrix parametriza-
tion of the 777~ S-wave and is a sum over several f; mesons.

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

[k] This is not a test for the AC=1 weak neutral current, but leads to the
7t final state.
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