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CHARMED MESONS
(C= +1)

DT =cd, DY = ct, D° =Gu, D~ =€d, similarly for D*'s

D+ 1(JP) = 3(07)

Mass m = 1869.66 + 0.05 MeV
Mean life 7 = (1033 + 5) x 10715 s
cr = 309.8 um

c-quark decays

[(c — ¢Tanything)/T(c — anything) = 0.096 + 0.004 [2]
M(c — D*(2010)" anything)/I(c — anything) = 0.255 + 0.017

CP-violation decay-rate asymmetries
Acp(ntv) = (8 £ 8)%
Acp(K%eFv) = (—0.6 £ 1.6)%
Acp(KErE) = (—0.41 £ 0.09)%
Acp(K} KE) in D — KOK* = (-4.2+£3.4)x1072
Acp(KT2r%) = (—0.18 + 0.16)%
Acp(KFnEnt70) = (0.3 £ 0.7)%
Acp(K&rEn0) = (—0.1 £ 0.7)%
Acp(KimEn) in DF — K%7r¥n = (-0.9 £3.1) x 1072
Acp(KEmErta™) = (0.0 £ 1.2)%
Acp(KEnt 7z~ 7% in D* - KErta= 70 = —0.04 + 0.06
Acp(nt70) = (04 £13)% (S=1.7)
Acp(ntn) = (0.3 £0.5)%
Acp(rTa%n)in D¥ = 7570 = (=6 £ 7) x 1072
Acp(rTnn) in DT — 7Fnn = (8 £9) x 1072
Acp(nt1/(958)) = (0.41 + 0.23)% (S = 1.2)
Acp(K°/KOK®) = (0.11 £ 0.17)%
Acp(KEK*E) = (—0.01 £ 0.07)%
Acp(KEKEm0) in DF - KEK*70 = (1 £ 4) x 1072
Acp(KYKEr0) in DF — KYK*70 = (-1 £ 4) x 1072
Acp(KT K= %) = (0.37 £ 0.29)%
Acp(KT K*0) = (-0.3 + 0.4)%
Acp(ént) = (0.01 £+ 0.09)% (S = 1.8)
Acp(K* K;5(1430)°) = (8%2‘;4
Acp(K* K3(1430)%) = (4312)%
Acp(KE K§(700)) = (121 15)%
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Acp(a0(1450)°7%) = (=197 13)%

Acp(0(1680) 7)) = (-9 + 26)%

Acp(nt27%) in DT — 7% 270 = (5.6 £ 2.7)%
Acp(rTn~7t) = (0.5 + 2.0)%

Acp(rntnTr0)in DF — 277 F 20 = (0.3 £ 2.0)%
Acp(2rt 7T 270) in D = 27F 7T 270 = (—4 + )%
Acp(rtn=ntn)in DT — atr—atn=(3£5)x1072
Acp(KEKErT ™) = (-4 £ 7)%

Acp(KE7%) = (=3 £5)%

Acp(KEn)in DT — K*n=(-6+ 11) x 1072

x? tests of CP-violation (CPV)
Local CPV in D —» nta 7t =78.1%
Local CPV in D — Kt K~ x% =31%
Local CPV in D — KT K~ K* =31.6%

CP violating asymmetries of P-odd ( T-odd) moments
Ar(K KEntr™) = (-3+8)x 10731 (S=11)
Arpiol(KT K= K%7%) in D — KTK=KQ7r® = (-33£27)%

D form factors
f(0)|Ves| in KO0+, =0.719 £ 0.011 (S = 1.6)
rn=ap/agin KOty =—213 + 0.14
r=ap/agin K%ty = -3+12 (S=15)
f1(0)|Veq| in 7€ 1, = 0.1407 £ 0.0025
rn=ai/agin m9¢t vy, = —2.00 + 0.13
r=ay/aginmltyy=—-4+5
£ (0)|Veg| in DT — nttu, (6 =eorv)=(8.4+04)x 1072

n=ay/agin DT — netv,=-534+27 (S=109)

r, = V(0)/A1(0) in DT — wetr, = 1.24 +0.11

r = A(0)/A1(0) in DT — wet v, = 1.06 +0.16

r, = V(0)/A1(0) in DT,D° — petrv, =164 +£0.10 (S=1.2)
ry = A>(0)/A1(0) in DT,D% — pet v, = 0.84 4+ 0.06

r, = V(0)/A1(0) in K*(892)%¢t 1, =149+ 0.05 (S =21)

ry = A2(0)/A1(0) in K*(892)° ¢+ 1, = 0.802 + 0.021
r3 = A3(0)/A1(0) in K*(892)°¢+ vy = 0.0 + 0.4

M /T in K*(892)° ¢ty = 1.13 4 0.08

M /T_in K*(892)%¢% 1, = 0.22 £ 0.06 (S = 1.6)
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Most decay modes (other than the semileptonic modes) that involve a neu-
tral K meson are now given as K% modes, not as KO modes. Nearly always

it is a KO that is measured, and interference between Cabibbo-allowed
and doubly Cabibbo-suppressed modes can invalidate the assumption that

21 (KY) = r(k9).

Scale factor/ p
Dt DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Inclusive modes
e semileptonic (16.07 + 0.30 ) % -
pT anything (176 + 32 )% -
K™ anything (257 £ 1.4 )% -
K%anything (331 £ 04 )% -
K™ anything (59 +£08 )% -
K*(892)~ anything (6 +£5 )% -
K*(892)%anything 23 +5 )% -
K*(892)% anything < 6.6 %  CL=90% -
n anything (63 £07 )% -
n’ anything (1.04 + 0.18 )% -
¢ anything (112 +£ 0.04 )% -
7T 7T m~ anything (15.25 + 0.20 ) % -
Leptonic and semileptonic modes
et v, < 88 x 106CL=00% 935
yeT v, < 3.0 x 103 CL=90% 935
utu, (3.74 £ 017 ) x 104 932
U, (120 + 027 ) x 103 90
KOetu, (872 £ 0.09 )% 869
KOutw, (876 + 0.19 )% 865
K-ntety (402 + 0.18 )% $=3.2 864
K*(892)% et v, K*(892)0 — (377 + 017 )% 722
K- nt
(K=7) j0.5-1.0]Gev € Ve (339 + 0.09 )% 864
(K™ 7")s_wave € Ve (228 £ 0.11 )x 1073 -
K*(1410)%et v, < 6 x 103CL=90% -
K*(1410)° —» K—xt
K35(1430)% et v, < 5 x 104CL=90% -
K3(1430)° — K= 7t
K~ nt et v, nonresonant < 7 x 1073CL=90% 864
K*(892)%et 1, (540 £ 0.10 ) % S=1.1 722
K-ntuty, (365 + 0.34 )% 851
K*(892)% v (352 + 0.10 )% 717
K*(892)°% — K—xT
K=ntut v, nonresonant (19 + 05 )x10-3 851
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f5(500)% et v, £(500)°
ata—
pPet v,
P utu,
wet v,
w,u+ m
1n'(958) e™ v

a(980)% et v, a(980)° — 77O

b1(1235)° e v, b? — wn
pet v,
DOet v,

(527 + 0.15 )%

< 15
( 1.06

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

( 1.90
(2.4

( 1.69
( 1.77

( 2.0
(1.7

< 1.75
< 13
< 1.0

+

HOH R R R

I+ H W R K

x 1073CL=90%
0.15 ) x 10—3

x 10~4CL=90%
x 1073CL=90%
0.17 ) x 1073  S=2.0
0.15 ) x 10—3
0.07 ) x 10—3
0.11 ) x 103
011 )x 1073 S=1.2
0.6 )x10~4

0.10 ) x 1073 S=1.2
04 )x10—3
0.11 ) x 103
0.21 ) x 103
04 )x10~%

67 )x107
x 10~4CL=90%
x 1072 CL=90%

x 10~4CL=90%

Hadronic modes with a K or KKK
( 1562+

K%W+
K?W+
K= 2nt
(K:7r+)5—wave7r+
K5(1430)°0 7T,
K5(1430)° — K7t
K*(892)0x T,
CK*(892)° —» K rt
K*(1410)% 71, K*0 —
K rnt
K35(1430)0 7T,
K3(1430)° — K= 7t
K*(1680)° 7,
K*(1680)° — Kt
K™ (2r")1=2
KO + O

K%p+
K%p(1450)+, pt — a0
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0.031) % S=17
0.05 ) %
0.16 ) % S=16
0.17 ) %
0.06 ) %

012 )%

07 )x10~%

11 )x 104

0.26 )%
0.20 ) %
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1.2
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825
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105
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K*(892)07, (2.64 + 032 ) x 10~3 714
K*(892) — K% 7O
K5(1430)° 71, K30 — (27 +09 )x10~3 -
K%WO
K5(1680)07+, K30 — w0  T,5 )x1074 -
K%WO
ROrt, ®0 — K%n0 (6 T2 )x1073 -
K% 7T 70 nonresonant (3 +4 )x103 845
K(S)W+7T0 nonresonant and (137 + 8:12*(1) ) % -
ROnt
(K279 s _wave™ (127 T 928 )% 845
Krtw (71 + 05 )x1073 606
KSrtn (131 £ 0.05)% 722
Kt/ (958) (1.90 + 0.21 ) x 103 481
K= 2nt 70 [e] (625 + 018 )% 817
Keort [e] (3.10 £ 0.09 )% 814
K7t 270 (2.89 + 0.09 )% 817
K% a1(1260)*, aj — (87 + 16 )x10-3 -
p(770)* 70
K% a1 (1260)*, aj — (1.0 + 06 )x1073 -
_ f(500)7t, oy — 7070
K1(1400)°7F, K9 — (23 + 04 )x10-3 -
K*(892)%70, K*0 —
K%WO
K*(892)°pT, K*0 — K%r0 (97 + 09 )x1073 -
K*(892) 7+ 70 non-resonant, (26 + 07 )x1073 -
K0 — K%WO
K%p+7r0 non-resonant (48 + 05 )x1073 -
K= 2rnTn (135 + 012 )x 103 657
Kent a0y (122 + 0.25 ) x 103 657
K= 3ntm— [c] (57 + 05 )x1073 S=1.1 772
K*(892)%27rF 7, (12 + 04 )x1073 645
K*(892)° — K~ 7t
K*(892)0 p0nt (23 + 04 )x1073 239
K*(892)% — K~ xt
K*(892)%a;(1260)* [f] (93 + 1.9 )x10~3 t
K= pP2n™T (1.72 £ 0.28 )x 1073 524
K~ 37T 7~ nonresonant (40 + 29 )x10~4 772
KSort 7~ 70 (153 + 0.08 )% 773
KLt 3n0 (55 + 05 )x10~3 776
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K~ 2rt 270
KT2KY
KTK=KYnt

xt 70
2nt
pO,n.-i-
mt (7r+7r_)5—wave
O'7T+, o— wta~

(980) 7T, fo — T
fo(1370) 7+, fo — 77w~

w7r+, w— Tt
f>(1270) 7T
p(1450)0 7
p(1700)0 7
fo(1500)
fo(1710)
f0(179 )
( )5 wave T
27t 7~ nonresonant
7270
2ntr— o
71370
7t 470
2t = 270
3nton—
21t 7= 370
3rt 27— 70
nmt
nw+ 0
n2ntw
nrT 27r0
nrt3m0
n22ntnw
nnmt
wrt
wrt 0
n'(958) 7t
7' (958) 7+ 70

PSR

s
s
™

0

0

fp — wto~
2

+ o
T, po — gta~
tofg— wtaT
+ fo — mta~
+ fo — wra~

( 4.95
( 2.54
(24

Pionic modes

+
+

+

(1.247+

( 3.27
( 8.4
( 2.01
(138
( 1.57
(8
(34
( 4.58
(18
(1.9
(11

< 5

< 7

< 12

< 11
( 4.61

HoH B B H K R R H R

+

( 1.165+

( 417
(1.9
( 1.07
( 1.66
( 3.42
( 2.34
( 3.77
( 2.05
( 3.41
( 3.20
(2.9
( 3.88
( 2.96
(28
(3.9
( 4.97
(1.6

HoH B B B H H H R R H H K KR

032 )x 1073
0.13 ) x 103

05 )x10—%

0.033) x 103
0.09 ) x 10—3
0.8 )x10~%
0.06 ) x 103
0.10 ) x 103
032 )x 104
4 )x107°
05 )x10~6
0.28 ) x 10~4
05 )x10~%
05 )x10—%
04 )x10~%

10°CL=95%
x 1072 CL=95%
x 10~4CL=95%
10—4CL=95%

0.15 ) x 10—3
0.030) %

0.26 ) x 10—3
04 )x10—3
0.05 ) %

0.16 ) x 10—3
0.35 ) x 103
0.27 ) x 1073
0.09 ) x 10—3
0.35 ) x 10—3
0.20 ) x 103
033 )x 103
05 )x10~3
0.34 ) x 103
0.26 ) x 10—3
06 )x10~%
09 )x1073
0.19 ) x 103
05 )x1073

Hadronic modes with a KK pair

( 3.04 + 0.09 )x 1073
(321 + 016 ) x 103
( 5.07 + 0.30 ) x 1073

KK
KO KT
KL KT r0
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K*(892)* K%, K*+ — (2.89
_ Ktnd
K*(892)° K+, K*0 — (5.2
K%WO
KO KT 70 ( 5.24
KtK—nt [c] (9.68
K+ K*(892)°, ( 2.49
K*(892)° — K—rx™
KT K}(1430)°, (1.82
K5(1430)0 — K= 7t
KT K35(1430)%, K3 — (16
K-rt
+ I * -+
K™ Ky(700), Ky — K™ m (68
ap(1450)° 7, af — (45
KT K-
$(1680) 7, ¢ — KT K~ ( 4.9
ot o = KTK™ ( 2.69
T ( 5.70
KTK—ntx0 ( 6.62
KSKQnt ( 2.70
K%K%W+WO ( 1.34
KiK'y (18
KTKYntn— ( 1.89
K%K+WOWO (58
KSK—2nt ( 2.27
KtK=2ntn™ (23
A few poorly measured branching fractions:
prt 70 (23
ppt < 15
KT K= 7t 7%non-¢ (15

+

I+ W I+ KK

I+

| +

| +

HoH K H K OH KR H

+

— 0.6

0.30 ) x 103
14 )x10~4

0.31 ) x 103
0.18 ) x 10—3

0.08

013 ) x 1073

0.35 ) x 103

) x 10~3
0.14 ) x 103
0.32 ) x 1073
013 )x 1073
0.21 ) x 103
05 )x10~%
0.13 ) x 1073
13 )x 104
0.13 ) x 103
12 )x10~4

1.0 )%
%

Doubly Cabibbo-suppressed modes

K+ n0
Ktn
KT ' (958)
K+ 270
K*(892)1 70
Ktatna—

K+p0
K+ nno
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0.21 )x 104
0.16 ) x 104
0.20 ) x 10—4
04 )x10~%
14 )x10~4
0.09 ) x 10~4
05 )x10—%
05 )x10~%

CL=90%

S=1.4
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K*(892)*n (44 T 18 yx104 586

K*(892)% 71, K*(892)° — (23 + 04 )x10~4 714

KT m—

KT 15(980), f(980) — (44 + 26 )x107> -

rtn~

K3(1430)% 7, K3(1430)° — (39 + 27 )x1075 -

Ktr—

K+ 7T 7~ nonresonant not seen 846
Ktrta—x0 (121 £ 0.09 ) x 10~3 817
KT nt 7~ 7%nonresonant (110 + 0.07 ) x 1073 817
KT w (57 T 32 )x107° 675
2KT K~ (6.14 + 0.11 ) x 1075 550
$(1020)0 K+ < 21 x 1075CL=90% -

KT ¢(1020), ¢ - KT K~ (44 + 06 )x10°6 -

KT (KT K™) s_wave (577 £ 012 )x 1070 550

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

TTet e C1 < 11 x 1076CL=00% 930
atnlete~ < 14 x 10~5CL=90% 925
1T, 6 — ete el (17 T 5§ )x1076 -~
TR T c1 < 6.7 x 10~8CL=90% 918
¢, ¢ — ptp” [e] (1.8 + 08 )x10 -
pTut ™ C1 < 56 x 10~4CL=90% 757
Ktete™ [A] < 85 x 10~7CL=90% 870
KtnleTe™ < 15 x 10~5CL=90% 864
KerteTe < 26 x 10~5CL=90% —
KiKtete < 11 x 1075 CL=90% 792
Kt utp~ [l < 5.4 x 10~8CL=90% 856
ntetu~ LF < 21 x 10~ 7 CL=90% 927
e T LF < 22 x 1077 CL=90% 927
KTetp™ LF < 75 x 10~8CL=90% 866
Kte pt LF < 1.0 x 10~ 7 CL=90% 866
7 2et L < 53 x 10~ 7 CL=90% 930
T 2u" L < 14 x 1078CL=90% 918
T et T L < 13 x 10~ 7 CL=90% 927
p2u™ L < 56 x 10~4CL=90% 757
K~ 2eT L < 9 x 10~/ CL=90% 870
Ker—2e" < 33 x 10~6CL=00% 863
K~ n92et < 85 x 10~6CL=90% 864
K= 2u™ L < 1.0 x 10~5CL=90% 856
K—etput L < 1.9 x 1070CL=90% 866
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K*(892) 2u™ L < 85 x 10~4CL=90% 703
Net LB < 1.1 x 1070 CL=90% 602
Net LB < 65 x 107 CL=90% 602
30t LB < 17 x 10~6CL=00% 554
30et LB < 13 x 10~-6CL=00% 554
net < 1.43 x 10™2CL=90% 699
net < 2091 x 10™2CL=90% 699
D° 1(4P) = 3(07)

Mass m = 1864.84 4+ 0.05 MeV

Mpe — Mpo = 4.822 + 0.015 MeV

Mean life 7 = (410.3 4 1.0) x 107 s
cr = 123.01 pm

Mixing and related parameters

|mpo — mpo| = (0.997 + 0.116) x 100 i s~ 1
1 2

(Fpo = Tpo)/T = 2y = (1.394 £ 0.056) x 102
1 2

la/p| = 0.995 + 0.016
Ar = (0.089 + 0.113) x 103

Kolrm +0.04
¢7s" T =0.02 105

K+ 7~ relative strong phase: cos § = 0.990 + 0.025
K~ xt 70 coherence factor Ry ..o = 0.792 + 0.033

K~ 7t 70 average relative strong phase gKmmd (198 + 10)°
K~ 7~ 2rt coherence factor Ri3, = 0.52f8:(1)8
K~ 7~ 2xT average relative strong phase K37 =
260
(149732)° (S =14)
D% — K= 77 27", Rk3x (y cosd®3™ — x singK37) = (—=3.0 =
0.7) x 1073 Tev~!
K% K+ 7~ coherence factor RK%KW = 0.70 £ 0.08

0
K% K+ 7~ average relative strong phase sKsKm — (0 £ 16)°
K* K coherence factor Ry ,, = 0.94 £+ 0.12

K* K average relative strong phase 6K K = (=17 + 18)°

CP-even fractions (labeled by the D? decay)

CP-even fraction in D® — KO5 7t 7~ 70 decays = (23.6 £ 0.9)%

CP-even fraction in D® — 777~ 70 decays = (97.3 + 1.7)%

CP-even fraction in D® — 777~ 7T 7~ decays = (74.6 +
1.6)% (S =1.2)

CP-even fraction in D? — 7177270 decays = 0.68 + 0.08
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CP-even fraction in D® — 27r+ 27~ 79 decays = 0.44 + 0.10

CP-even fraction in DO — 7t 7370 decays = 0. 52+8 317*

CP-even fraction in D9 — 27r+ 27~ 270 decays = 0.79 + 0.26

CP-even fraction in D9 — K+ K~ 70 decays = (73 + 6)%

CP-even fraction in D® — KT K~ 7t 7~ decays = (74.1 +
3.0)%

CP-violation decay-rate asymmetries (labeled by the D? decay)
Acp(KTK=) = (4+5)x 1074
Acp(2KY) = (-1.9 £ 1.1)% (S=1.1)
Acp(rtn™) = (0.13 £ 0.14)%
Acp(m079) = (0.0 £ 0.6)%
Acp(py) = (6 +15) x 1072
Acp(97) = (=9 £ 7) x 1072
ACP(K*(892) v) = (0.3 £ 2.0) x 1072
Acp(ntn=70) = (0.4 £ 0.4)%
Acp(natn™)in DO D° — patz™ = (0.9 +1.3) x 1072
Acp(p(770)t 7= = otz 729 = (1.2 £ 0.9)% []
Acp(p(770)070 — 7r+7r_ WO) = (—3.1 +3.0)% [
70) = (=1.0 £ 1.7)% U]
Acp(p(1450) T 7= — 7r+ 0) (0 + 70)% L[]
) 0) = (=20 + 40)% ]
)yt — 7r+ —70) = (6 £ 9)% [
Acp(p(1700)T 7~ — atr—70) = (=5 + 14)% []
Acp(p 1700)%0 — 7tr 70) = (13 £ 9)% []
Acp(p(1700)~ 7t — 7t7~70) = (8 + 11)% [
Acp(f5(980)70 — 7T 7~ 70) = (0 + 35)%
0

Acp(5(1370)7° — 7t 7= 70) = (25 + 18)% U]
Acp(H(1500)70 — 77~ 70) = (0 + 18)% ]

Acp(f(1710)70 — 7t 7= 20) = (0 + 24)% U]

Acp(f2(1270)7r0 — a9 = (=4 + 6)% []
Acp(c(400)70 — ata—79) = (6 = 8)% ]

Ac p(nonresonant 7+ 7~ 70) = (- 13 + 23)% [/

Acp(rtn= 270 in DO, DO — 7t 772720 = (—2.5 + 2.0)%
Acp(a(1260)* 7r_ — 212717 ) = (54 6)%
Acp(a1(1260)~ 7t — 27T 277) = (14 + 18)%
Acp(m(1300)™ 7r — 2t 2n7) = (-2 4+ 15)%
Acp(n(1300)" 7+ — 27t277) = (=6 + 30)%
Acp(a1(1640)T 7~ — 277 277) = (9 4+ 26)%
Acp(mo(1670)T 7~ — 277 277) = (7 +£ 18)%
Acp(ofp(1370) — 27t 277) = (=15 4+ 19)%
Acp(op(770)° — 27t 277) = (3 £ 27)%
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Acp(2p(T70)° = 27t 277) = (-6 + 6)%

Acp(26(1270) — 271 277) = (—28 + 24)%

Acp(rtn=a%) in D%, D° — at7=70n = (-6 £6) x 1072

Acp(KTK=7%) = (1.0 £ 1.7)%

Acp(K*(892)T K~ — KTK—79) = (—0.9 + 1.3)% U]

Acp(K*(1410)T K~ — Kt K= 79) = (=21 + 24)% U]

ACP((K+7TO)5—wave K- — Kt K_’/TO) - (7 + 15)% y

Acp(9(1020)70 — K+ K= 70) = (1.1 + 2.2)% U]

Acp(f(980)70 — K+ K= x0) = (=3 + 19)% U]

Acp(a9(980)°70 — Kt K= 70) = (=5 + 16)% U]

Acp(fh(1525) 70 — K+ K~ 70) = (0 + 160)% L]

Acp(K*(892)" Kt — Kt K= 70) = (=5 + 4)% [

Acp(K*(1410)” KT — Kt K= 70) = (=17 £ 29)% [

Acp((K™ 1) s_wave KT = KT K= 79) = (=10 + 40)% [

Acp(KTK=n)in D% D% - KtK—n=(-1.4=+35)x 1072

Acp(6(1020)n — KT K~n)in D, DO — $(1020)n = (-2 +
4) x 1072

Acp(K%70) = (—=0.20 + 0.17)%

Acp(Kgn (0 54 0.5)%

Acp(K (1.0 £ 0.7)%

ACP(K%¢) = ( 3+9)%

Acp(K~7T) = (0.2 + 0.5)%

Acp(KT7n7) = (-0.9 £ 1.4)%

ACP(DCP(il) — KTr%)=(131+ 1.0)%

ACP( 70) = (0.1 £ 0.5)%

p(K+7r 7T) (0 £5)%

Acp(K&ntn™) = (—0.1+0.8)%

p(Kijin)mDO DO — K¥rtp=(-1.94+1.6)x1072

Acp(KY 0 )m D% D% — K%n0p=(-3.9+33)x1072

Acp(KFntn ) in D%, D° — KT 7ta0yn = (-8 £5)x 1072

Acp(K*(892)~ 7t — KQ7nt7r™) = (0.4 £ 0.5)%
ACP(K*(892)+7r_ — Kinta™)=(1+6)%

Acp(KOp® — K&nTr ) ( 0.1+ 0.5)%

Acp(K0w — K%’/T+7T_) (-13£7)%

Acp(K°£(980) — KQnTrn™) = (-0.4 £27)%

Acp (KO £5(1270) — KO )= (-4 £5%
Acp(K°f(1370) — Kéw N=(-1%+9%
Acp(K°p°(1450) — KO tr) = (-4 £10)%
Acp(KPf(600) - KerT7™) = (-3 +5)%
Acp(K*(1410)~ 7 —> K ata7)=(-2+ 9%
Acp(K§(1430)"7H — Kg tr ) =4+ 4%
Acp(K§(1430)T 7~ — Kemntn) = (12 £ 15)%
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Acp(K5(1430)" 77 — Kert7n7) = (3£ 6)%
ACP(K*(1430)+7T — K57r+ ) = (10 £+ 32)%

ACP(K_W 7T ) (0.2i0.5)%

Acp(KTn~ 7r )=(-2+ 4%

ACP(K+K tr7) = (1.3 +1.7)%

ACP(2K57r 77)in D%, D% — 2K%xT 7~ = (—2.5 £ 1.4) x
1072

Acp(Ki(1270)T K~ — KT K atn7) =(-23+1.7)%

Acp(Ki(1270)T K~ — K*¥0ntK™) = (-1 £ 10)%

Acp(K3(1270)" KT — K*¥n~ KT) = (—10 £ 32)%

ACP(K§(1270) KT = KtK-ntn7) = (1.7 £ 3.5)%

Acp(KI(1270)T K= — pPKTK™) = (-7 £ 17)%

ACP(K*(1270) Kt — pPK=K*) = (10 + 13)%

Acp(K1(1400)T K™ — KK atr7) = (4.4 +£2.1)%

Acp(K*(1410)t K~ — K*OW+K_):(—2O:I:17)%

Acp(K*(1410)~ KT — KO0z=K+) = (-1 + 14)%

Acp(K*(1680)t K~ — KT K ntrn™) = (=17 £ 29)%

Acp(K*9K0)in DO, D° — KOKO = (-5 +14)%
Acp(K*9K*0 Swave) = (—3.9 +2.2)%

Acp(¢p®)in D%, D% — ¢p° = (1 +9)%

Acp(dp® S-wave) = (=3 £ 5)%

Acp(pp® D-wave) = (—37 + 19)%

ACP(¢(W+7T_ )S—wave) = (6 + 6)%

Acp(K*(892)° (K™ 7" )s_wave) = (—10 & 40)%

Acp(KT K~ 7% 7~ non- resonant) = (8 £20)%
ACP((K_W+)P—wave (K T )5 wave) (3 + 11)%
Acp(KTK=ptp~)in D%, DY — K+ K~ =(—2+£6)%
Acp(rtn=ptp~) in DO, D0 — ata—put ,u =(29+21)%

CP-violation asymmetry difference
AAcp = Acp(KTK™) — Acp(rnt o) = (—0.154 4+ 0.029)%

X2 tests of CP-violation (CPV) p-values
Local CPV in DO, D° — ntn~n0 =10.6%

Local CPV in D%, D° — 7t n~ 7r+ = (0.6 £0.2)%
Local CPV in D°, DO — K%rT 7~ = 96%

Local CPV in DY, DY — K+ K~ 7r0 = 16.6%

Local CPV in DY, D° » KtK—ntnx— =9.1%

T-violation decay-rate asymmetry
Ar(KTK=7T77) = (2.9 + 2.2) x 1073 [l
ATviot(2KE 7T 77) in DO, DO — 2K%ntr™ = (—1.9 £ 1.4) x
1072
ATvio|(K%7r+7r_7r0) in D9, DO — K%W+7r_7r0 =
(-0.3114) x 1073
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CPT-violation decay-rate asymmetry
Acpr(KF7%) = 0.008 + 0.008

Form factors

ry = V(0)/A1(0) in D® — K*(892)~ (T v, = 1.46 4+ 0.07
r, = Ay(0)/A1(0) in D° — K*(892)~ ¢ty = 0.68 + 0.06
f (0)in DO — K~ ¢tu, = 0.736 + 0.004

f1(0)|Ves| in DO — K~ ¢+, = 0.7166 £ 0.0030
rn=ay/agin DY - K ¢Tuy, =—2.40+0.16

rp = ap/ag in D — K¢ty =544

—~~

fy
fi(
n

r2

o

0)in DY — 7~ ¢Tu, = 0.637 £ 0.009

)|Vea| in DO — 77 ¢T v, = 0.1436 £ 0.0026 (S = 1.5)
ai/agin DY — 7 ¢ty =197 +028 (S=1.4)
ai/agin DY — 7= ¢ty =-024+22 (S=17)

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

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

it is a KO that is measured, and interference between Cabibbo-allowed
and doubly Cabibbo-suppressed modes can invalidate the assumption that

2r(KQ) = r(K9).

D% DECAY MODES

Scale factor/ p

Fraction (I';/T) Confidence leve(MeV/c)

0-prongs
2-prongs
4-prongs
6-prongs

et anything

pT anything

K™ anything
K%anything

KT anything
K*(892)~ anything
K*(892)% anything
K*(892) T anything
K*(892)% anything
1 anything

n' anything

¢ anything

7t 7t 7~ anything
invisibles

https://pdg.Ibl.gov

il (5 =

(71 +
K] (146 =+
[ (65 =+

Inclusive modes
[n] (649 +
(6.8 +
(54.7
(20.75
(3.4
(15
(9
< 36
(28 =+
(95 =+
( 2.48 +
+
+

HoH W H

( 1.08
(17.60
< 94
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Topological modes

6 )% -~
6 )% -~
05 )% -
13 )x10~4 -

0.11 ) % -
06 )% -~
28 )% S=1.3 -
0.23 ) % -
04 )% -~
9 )% -~
4 )% -~

% CL=90% -
13 )% -
09 )% -~
0.27 ) % -
0.04 ) % -
0.25 ) % -

x107°  CL=90% -
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Semileptonic modes

K~ etu,

K= ™ Vi

K*(892)~ et v,

K*(892)~ u™

K- m%etu,

KOr—et Ve

(RO T ) S—wave et Ve

K-ntn~ e,
K1(1270)" et v

K-nta—u™ Vi
(K*(892)m)~ put v,

et v,

T ;ﬁ m

0

Vi

7 nleT v,

p et v,

IO_N+V,u

a(980) et v, a= — nm”

b1(1235)" et ve, by = ww™

( 3.549+
( 3.41
(215
( 1.89

I+ B H

(1.6

(144
(7.9

I+ W

(2.8

H_

( 1.01
< 13
< 15

( 2.91

( 2.67

( 1.45

( 1.50

(135

I+ W R OH R

(1.33
< 112

0.026) %
0.04 )%
0.16 ) %
0.24 ) %

53 )%

0.04 ) %
1.7 )x10~4

1.4
1.1

0.18 ) x 103

x 10~3

x 10~3
0.04 ) x 1073
012 )x 1073
0.07 ) x 103
012 )x 1073
0.13 ) x 1073

0.34

030 ) x 107%

x 10~ 4

Hadronic modes with one K

K%w, w— Tt
K%(W+7T_)S—wave
K%fo(980), fo — wrm™

K H(1370), fo —» w7~

K2 £H(1270), fh — ntr~

K*(892)~ 7T, K*~ —
K%W_

K5(1430)~nt, K5~ —
K%W_

https://pdg.Ibl.gov

( 3.947+
( 1.240+
(9.76 +
( 4.34
( 8.12
( 1.16

[c] ( 2.80

I+ H R R

(6.3

( 2.0
(33

I+ H H

(1.20

| +

oo oo =

(2.8

I+
—

(9

| +

( 1.64

| +

( 2.67
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0.030) %
0.022) %
0.32 )x 103
0.16 ) x 103
0.35 ) x 103
0.04 )%
0.18 ) %

0.6
0.8

06 )x10~%
0.8 )x1073

0.40
0.23

) %X 10—3

) % 10—3

o
©

) X 103

w

) % 107>

==
N~

) %

5 ) X 103

) x 10~4

S5=1.2

867
864

719
714

861

860
860

843
511
821
692

927
924

922
771
767

861
860
860
772
565
670
842

674

670
842

549

262

711

378
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K3(1430)" 7", K3~ — (34
K%W_
K*(1680)~ 7 t, K*~ — (4.4
K%W_
K*(892)T7n—, K*t — [o] ( 1.13
K%W+
K5(1430)T7n—, Kyt — [o] < 1.4
K%W+
K3(1430)T 7=, K3t — [o] < 3.4
K%W+
K77~ nonresonant (2.5
K= ntz0 [c] (14.4
K™ (11.2
K~ p(1700)", pT — = (82
K*(892)~ 7T, K*(892)~ (231
_ K%
K*(892)°79, K*(892)° (1.9
K- nt
K§(1430)~ 71, Ki~ — (48
K~ 0
K5(1430)%70, K30 — (5.9
K- rnt
K*(1680) 7 t, K*~ — (1.9
K~ 70
K~ 7t 79 nonresonant (1.15
K%2WO (9.1
K(Zvrovro ( 1.26
(27T )5 wave (26
K*(892) 0, K0 - Kx0 (8.1
(1430) 0, K0 — (4
KO
7*(1680)07r0, K0 - (1.0
K%WO
K2 £ (1270), f, — 20 (2.3
2K%,oneK%-+ 270 (32
K%3WO (76
K—2rt [c] ( 8.22
K~ 1 pOtotal ( 6.87
K~ 7" p%3-body (6.1
K*(892)° 0%, K*0 — ( 1.01
K~ nt
https://pdg.Ibl.gov Page 15

I+ H H K+

I+

H_

+
+
+
+
+

+23

+

+
+
+
+
+
+
+

1o )x 107t

35 )x107%

034 ) x 107"

x 1075

x 1075

?g ) X 104

06 )%
0.7 )%
1.8 )x 1073
030 ) %

0.25 ) %

22 )x1073

Te )x1073

0.7 )x1073

030 ) %

11 )x10~3
0.06 ) %

0.7 )x1073
07 )x1073
) x 1072

04 )x1073

11 )x10~4
11 )x10~4
04 )x1073
0.14 ) %
0.31 ) %
16 )x1073
0.05 ) %

CL=95%

CL=95%

5=2.2
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K*(892)° pOtransverse, (1.2
KO - K—nt
K™ a;(1260)", af — (432
POt
Ki(1270)~ nt, K| — (3.9
K~ 7T 7~ total
Ki(1270)~ 7, K — (66
K*(892)%7—, K*0 -
K—nt
K~ 2xt 7~ nonresonant ( 1.81
K%W+7r_ 70 [p] (5.2
K%n, n— wta 70 (117
K%w, w— atr 70 (9.9
K~ nt2x0 ( 8.86
K~ 7t 370 (95
K- ntr— 270 ( 1.27
K= 2rt 7= 70 (43
K*(892)nt 7= x0, K*O - (13
_ Koot
K*(892)%w, K*0 — (6.5
K nt, w— nta—x0
K- rtw ( 3.39
K*(892)°w (1.1
K%’ﬂ'ow ( 85
K nrO ( 1.01
K% 20(980), ag — nm° ( 1.20
K*(892)%n, K* — K%n0 (29
K- 7ty (1.88
K*(892)%n, K*© — K—xt (8.9
a9(980) " K~, aj — nat (7.4
K%(1980)~ nt, K3~ — (22
K™ n
K~ 7r+7r017 ( 4.49
K%7r+07r_77 ( 2.80
Ks2m n ( 1.76
Keorton™ ( 2.66
K%poﬁ+7r_, no K*(892)~ (11
K*(892)~ 27t 7™, (5
K*(892) — K7~
no p°
https://pdg.Ibl.gov Page 16

I+ 1+ I+ H H B HHHH H HHHHHHHFHFH

HoH R HH R

0.4 )%

0.32 ) %
04 )x1073

23 )x1074

0.07 ) %
0.6 )%
0.03 ) x 1073
0.6 )x1073
0.23 ) %
04 )x1073
0.06 ) %
0.4 )%
0.6 )%

3.0 )x1073

0.10 ) %
05 )%
0.6 )x1073
0.05 ) %
0.28 ) %
07 )x1073
0.05 ) %

og )x1073

07 )x1073

%g ) X 104

0.27 ) x 1073
0.21 )x 103

0.26 ) x 103
0.30 ) x 103
07 )x1073
7 )x107%
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K*(892)~ pOnt, (16 =+
K*(892) — K7~
K% 27T 27~ nonresonant < 1.2
K= 3rt2n~ (22 +

06 )x103

x 103
06 )x10~%

CL=90%

Fractions of some of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes. These
nine modes below are all corrected for unseen decays of the resonances.

Kn (5090 + 0.13 ) x 10~3
KSw (111 + 0.06 )%
K31/ (958) (9.49 + 032 )x 1073
K*(892)0 nt 7~ 70 (1.9 +09 )%
K*(892)%9 (141 + 012 )%
K~ 7t n(958) (643 + 034 )x 103
KS 1 (958) 70 (252 + 027 ) x 1073
K*(892)%1/(958) < 1.0 x 1073
Hadronic modes with three K's
KSKT K™ (442 £ 032 )x 103
K2 a0(980)°, aJ — Kt K~ (29 + 04 )x1073
K™ ap(980)", al — (59 + 18 )x10~4
KT KY
KT ap(980)~, ay — < 11 x 1074
K~ K%
K2£(980), fy - KT K™ < 9 x 1075
K4, ¢ = KT K™ (203 £ 015 ) x 103
K9 ¢ (414 £ 023 )x 103
K £H(1370), fo = KT K- (17 + 11 )x10~4
3KY (75 + 07 )x10~4
KT2K— 7T (225 + 032 )x10~4
Kt K~ K*(892)°, K*0 — (45 + 18 )x107>
K- nt
K-nt¢, ¢ - KTK™ (40 + 1.7 )x107°
pK*(892)°, ¢ - KT K, (1.08 + 0.21 ) x 10~4
KO 5 K- gt
K+ 2K~ 7T nonresonant (34 + 15 )x107°
2K K*EnF (59 + 13 )x10~4
Pionic modes
rta~ ( 1.454+ 0.024) x 103
270 (826 + 0.25 ) x 10~4
at a0 (1.49 + 0.07 )%
pT T (1.01 + 0.05)%
pO 0 (386 + 0.24 ) x 103
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CL=90%

CL=95%

CL=95%

230

768
713

772
670
565
643
583
479
479
119

544

520
521

539
434

422

434
427

922
923
907
764
764
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p-mt

p(1450) 7=, pt — 7t #0

p(1450)0 70, p — 7t

p(1450)~ 7+, p~ — 770

p(1700) " 7, p+ — at70

p(1700)° 0, 0 gta—

p(1700)~ 7r p~ — w0

6(980) , 6 W*iﬁ

f(500)7°, fy - ata~

f(1370)7°, fy — 7wt x

fy(1500) 0, fo — ntn~

fo(1710)7°, fy — wta~

£,(1270)7°, fh — wta~

7+ 7~ 7% nonresonant

370
21t 27~

a1(1260)" 7—, af —
27+ 7 total
a1(1260)T7~, af —

P71t Swave

a1(1260)" 7, af —
07t D-wave
a1(1260)" 7, af —
ort
a1(1260)~
P07~ Swave
a1(1260)~ 7 t, a] = o7
7(1300)* 7 ~, w(1300)"
_|_

T, al_ —

agTm
7(1300)" 7+, «(1300)~ —

o L
a1(1640)T7—, aj —
P07 D-wave
a1(1640) 7=, af — on ™
7o (1670) T 7, W;_ —
£(1270)%xF, 9 —
Tt
mo(1670) T 7, 71‘3_ — ot
2p0total
200, parallel helicities
2p0, perpendicular helici-
ties
200, longitudinal helicities
2p(770)%, S-wave
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HoH B B H K B H K B H K R H K

H,

H

HOH R

0.26 ) x 1073 764
21 )x107° -
2.0 )x1072 -
0.4 )x10~% -
15 )x10~4 -
1.8 )x 104 -
11 )x10~4 -
0.9 )x10~2 -
0.22 )x 104 -
21 )x107° -
16 )x107° -
16 )x107° -
0.21 )x 104 -
04 )x10~% 907
05 )x10~4 908
0.20 ) x 1073 880
0.31 )x 103 -

0.21 )x 103 -
05 )x10~% -

07 )x107% -

09 )x10~% -

34 )x107° -
2.7 )x1074 -

22 )x1074 -
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14 )x10~4 -
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2p(770)°, P-wave
2p(770)°, D-wave

Resonant (7t 7~ )7
3-body total

UW+W_

o p(770)°

+ =

f(980) T 7, fo —
_|_ —

™
H(127T0) T 7, fHh —

T
26 (1270), fh — 7wt~
f0(1370)0, fo —

mt

rtr= 270
470

n7°

wT
wmn
2t 27— 70
atn— 370
27t 27— 270
UW+W_
wrtn™
w070
n2w0
W+W_WOU
n3m0
n2nt 2~
3nt3r~
7' (958) 70

n'(958) 7t 7w~

2n
2nm
2nw+w_
3n
nn'(958)

0

Kt K-
0
2K?
K K=

[q]
[q]

[q]
[q]

(5.3
(6.2
( 1.51

(6.2
( 5.0
(1.8

(37

(1.6
(

}_F

( 1.002+

(76
(6.3
( 117
(1.98
( 3.46
( 1.53
(48
( 1.16
(133
< 1.10
(3.8
( 3.23
( 2.36
( 6.0
(43
(9.2
(45
(211
(73
(85
< 13
( 1.01

HoH H H B R H H

HoH H B HH K H R

+

13 )x10~4
3.0 )x10~%
0.12 )x 103

09 )x10~%
25 )x1074
05 )x1074

06 )x10~%

1.8 )x10~4
05 )x1073

0.031) %
11 )x10~4
06 )x10~%
0.35 ) x 10—4
0.18 ) x 103
0.21 )x 103
0.21 )x 103
04 )x1073
0.07 ) x 103
0.20 ) x 1073
x 1073
13 )x10~4
0.22 ) x 1073
0.28 ) x 103
12 )x 104
12 )x10~4
1.0 )x10~4
1.7 )x 104
0.19 )x 1073
22 )x107%
14 )x10~4
x 10~4
0.19 ) x 103

Hadronic modes with a KK pair

(408 + 0.06 ) x 103
(141 + 0.05 ) x 10~4
(33 + 05 )x1073

K*(892)°k%, K*0 —

K- nt

K*(892)T K—, K** —

K%W+
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CL=90%

5=2.2

CL=90%

S=1.6
S=1.1
S=1.1

882
883
846
761
648
844
847
798
827
738
740
829
797
799
751
795
678
650
754
699
623
421
537

791
789
739
608
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K*(1410)° K%, K*0 —
K-rt

K*(1410)* K=, K*t —
ng+

(K_W+)5—wave K%

(K%W+)5—wave K~

20(980)~ 7T, ay; — KIK™

ap(1450)~ 7", ay —

KK

ap(1320)" 7", a; —
Ke K-

p(1450)~ 7 t, p= — KIK™

KYKT ™

K*(892)° K2, K*0 —
Kt m™

K*(892)" KT, K*~ —
Kem~

K*(1410)°KS, K*0 —
Ktnat

K*(1410)~" K+, K*~ —
K%W_

(K+7r_)5—wave K%

(K%W_)S—wave K+

29(980) 7™, af — KIKT

ag(1450)" 7, ag —

KK

p(1700) 7=, pT — KIKT
Kt K= =0

K*(892)+ K=, K*(892)*

K*(89 )

K= 70

(K+ 0)5 wave
)

( S—wave K
f0(980) 0 fH— K+K—
670, ¢ —» KT K~
2K%WO
KtK™n
$(1020)1)
K™ K~ nnonresonant
2K%n
KT K= 7070

K+, K*(892)~

(1.3

(3.2

( 6.0
(3.9
(1.3
(25

(5

(4.6
( 217
(112

(6.2

(5

(2.6

(3.7
(1.4
(6

(3.2

(1.1
( 3.42
( 1.52

(5.4

( 2.43
(1.3
(3.6
(6.6
< 1.45
( 5.9
( 1.84

(9.9

(1.3
( 6.9
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HoH KK

H,

}_F

H H HH

HOH B R

MW I+ H R

1.9 )x10~4
1.9 )x10~4

29 )x10~%
1.0 )x10~4
14 )x10~4
2.0 )x1072

5 )x10°©

25 )x1072
0.35 ) x 1073
0.21 )x 104

11 )x10~4
8 )x1072
20 )x10~%

1.9 )x10~4
06 )x10~4
4 )x1074
25 )x1072

0.6 )x10~2
0.15 ) x 103
0.08 ) x 103

04 )x10~%

0.18 ) x 1073
05 )x10~4
06 )x10~%
0.4 )x10~%

x 104
1.9 )x107°
012 )x 104

08 )x107°

06 )x10~4
0.8 )x10~%

S=1.1

CL=90%

739
739

739
608

739
739

743
743

740

514
489

514

508
681
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KTK-atr~
¢(7T+7T_)5—wavev ¢ —
KT K~

(¢p0)5—wavev ¢_> KtK~

(¢p0)P—wavev QS_) K+K—

(¢pO)D—wCLlev Qb_) KtTK™

(K*(892)0K*(892)0)5—wav61
K*0 — K*rT

(K*(892)0K*(892)0)P—wavev
K* —» K*rF

(K*(892)0K*(892)0)D—wavev
K* —» K*rt

K*(892)0(K_7r+)5—wave
3-body, K0 — KTr—

Ki(1270)F K=, K{ —
K*Oﬂ.—i—

Ki(1270)T K=, K| —
K*(1430)% 71, KO —
Ktn~

Ki(1270)T K=, K| —
p0K+

Ki(1270)TK—, K| —
w(782)K™, w— T~

K1(1270)” K*, K| —

PO K™

K1(1400)T K—, K| —
K*(892)%7+, K*0 —
Ktn—

K*(1410)~ K+, K*~ —
K05~

K1(1680)T K, K —
KOrt KO o Ktz

KT K~ 7t 7~ non-resonant
2K%7r+7r_

K%K_W+7TO
K%K+7r_7r0
K%K_27T+7T_
KtK-nta— 70

( 2.47
(10

( 6.9
( 4.0
(4.2
( 2.24

(1.20
(47
(14
(14

(1.5

(2.2

(1.5

(13

(4.6

(7.0

(8.9

( 2.7
(5.3
(1.32
( 6.5

< 14
(3.1

H._

HOH W

+

0.11 )x 103
5 )x107°

06 )x10~4
1.9 )x10~°
14 )x107°
0.13 )x 104

0.08 ) x 10~4
04 )x1072
0.6 )x 104
0.9 )x 104

05 )x10~%

06 )x10~%
12 )x107°
04 )x1074

04 )x107%

11 )x107°

3.2 )x1072

06 )x10~%
09 )x10~%
0.16 ) x 103
07 )x10~%

x 104
2.0 )x1073

CL=90%

Other KK X modes. They include all decay modes of the ¢, 1, and w.
(117 + 0.04 ) x 103
(1.8 + 05 )x10~%
(65 + 1.0 )x10~4

pm°
on
ow
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PPy

wy
[l
K*(892)0

Kt ¢~ vyvia D°

<

Radiative modes

(182 + 0.32 )x107°

2.4

x 10— 4

(281 + 0.19 ) x 1072

(4.1

+

07 )x10~%

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

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

D
Ktn—

K+ 7~ via DCS

Kt 7~ via D°

DC

K%W+W_h1DO—$-EO
K*(892)tn~, K** — DC

K%W+

K§(1430) 7, K3t — bc

K%W+

K3%(1430)T 7,

K%W+
Kt r— 70

K+ 7~ 70via DO

Kt 7= 270

KE* — DC

DC

K+ nt 27~ via DCS

Ktnton—

DC

K+ at2r~via DY
©~ anything via D°

<

<
<

<

<

<

<

[r] < 22

6

( 1.50

+

( 1363+

1.6
1.8

(113

1.4

3.4

( 3.06
(7.6

3.6

( 2.49

( 2.65

(7.9
4

+
+

x 1075
x 1075

0.07 ) x 10~4
0.025) x 10~4
x 1072
x 10~4

0.60

034 )x 1074

x 1075
X 10_5

0.16 ) x 10~4

0 )x107*

x 10~4
0.07 ) x 10~4
0.06 ) x 10~4
30 )x10°6
x 10~4

AC = 1 weak neutral current (C1) modes,

C1
C1
C1
C1
C1

C1
C1
C1
C1
C1

~pT p (non-res)
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<
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<

8.5
7.9
3.1
4
1.8
2.1
3
5.3
7
1.0
(9.6
5.5
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Lepton Family number (LF) violating modes,
Lepton (L) or Baryon (B) number violating modes

x 10~ 7
x 108
X 10_9
X 10_6
X 10_4
x 10~4
x 10~
x 104
X 10_6
x 10~4

+ 1.2 )x10~7

x 10~/

CL=90%

CL=90%
CL=90%

5=3.0

CL=95%
CL=95%

CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

CL=90%

771
768
654
719

861

861

711

844

815

813
812

932
932
926
928
915
928
852
838
922
771
894
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POutu~ c1 < 22 %1075 CL=90% 754
wete™ C1 < 6 x 1076 CcL=00% 768
wptp~ C1 < 83 x 1074  CL=90% 751
K-KTete c1 < 11 x 107  CL=90% 791
petT e C1 < 52 x107°  CL=90% 654
K-Ktutu~ C1 154 + 032 )x 107 710
K~ K+ u™ p~ (non-res) < 33 x 107>  CL=90% -
out T C1 < 31 x 1072  CL=90% 631
KOet e~ [h] < 2.4 x107%  CL=90% 866
KOut ™ [h] < 2.6 x 104  CL=90% 852
K-ntete , 675 < 40 + 05 )x107° -
Mee < 875 MeV
K-nTete, 1.005 < < 5 x10~7  CL=90% -
Mee < 1.035 GeV
K*(892)0et e~ [h] < 47 x 1075  CL=90% 719
K-atutpu~ C1 < 3.59 x 1074  CL=90% 829
K-atutpu=, 675 < 42 + 04 )x107° -
m < 875 MeV
K*(892)% ut [h] < 2.4 x 1075 CL=90% 700
ata mOut c1 < 81 x 1074  CL=90% 863
+eTF LF [s] < 13 x 1078  CL=90% 929
n0e® T LF  [s] < 80 x10~7  CL=90% 924
net T LF  [s] < 225 %1070  CL=90% 848
atn— ety F LF  [s] < 171 x 1076 CL=90% 911
pQet ¥ LF  [s] < 50 x10~7  CL=90% 767
weT puF LF  [s] < 171 x 1076 CL=90% 764
K~ KtetyT LF  [s] < 1.00 x 1076  CL=90% 754
pet T LF  [s] < 51 x10~7  CL=90% 648
KOe® T LF  [s] < 174 %1076 CL=90% 863
K-nteruF LF  [s] < 1.90 %1076 CL=90% 848
K*(892)0 et T LF [s]< 125 x 1076 CL=00% 714
21 2e™ L < 91 x 107 CL=90% 922
21 2u™ L < 152 x 1070  CL=00% 894
K~ 7~ 2et L < 5.0 x10~7  CL=90% 861
K~ rm=2u™ L < 53 x 107  CL=90% 829
2K~ 2e™ L < 34 x 10~/ CL=90% 791
2K 2u L < 1.0 x10~7  CL=90% 710
et T L < 3.06 x 1076 cL=00% o911
K-n=etput L < 210 x 1076 CcL=00% 848
2K~ et T L < 5.8 x 107  CL=90% 754
pe~ LB < 22 x 1070  CL=90% 696
peT LB < 12 x 1076  CL=90% 696
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D*(2007)° 1(JF) = 3a7)

Mass m = 2006.85 + 0.05 MeV (S = 1.1)
Mpw — Mpo = 142.014 + 0.030 MeV (S = 1.5)
Full width T < 2.1 MeV, CL = 90%

5*(2007)0 modes are charge conjugates of modes below.

p
D*(2007)0 DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
DO 70 (64.7 +0.9 )% 43
DO~ (35.3 £0.9 )% 137
DOet e~ ( 3.91+0.33) x 1073 137
pt < 25 x 108 90% 998
ete” < 17 x 100 90% 1003
D*(2010)* 1(JF) = 3a7)

Mass m = 2010.26 4+ 0.05 MeV

Mp«(2010)+ ~ Mp+ = 140.603 4+ 0.015 MeV

Mp«(2010)+ — Mpo = 145.4258 + 0.0017 MeV

Full width ' = 83.4 + 1.8 keV

D*(2010) ™ modes are charge conjugates of the modes below.
D*(2010)* DECAY MODES Fraction (I';/T) p (MeV/c)
DOrt (67.74+0.5) % 39
Dt 70 (30.7£0.5) % 38
Dt~ ( 1.6£0.4) % 136
Dg(2300) 1(JP) = 3001

was D{j(2400)

Mass m = 2343 + 10 MeV (S = 1.5)

Full width ' = 229 + 16 MeV
D6(2300) DECAY MODES Fraction (I';/T) p (MeV/c)
Dﬁi seen 411
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D1(2420) 1Py =307")

Mass m = 2422.1 + 0.6 MeV (S = 1.7)

Mp, (24200 ~ Mpet = 411.8 £ 0.6 MeV (S = 1.7)
Mp, (2420) — Mp, (24200 = 4 = 4 MeV

Full width I = 31.3 & 1.9 MeV (S = 2.8)

51(2420) modes are charge conjugates of modes below.

D; (2420) DECAY MODES Fraction (I';/T) p (MeV/c)
D*(2007)0 m seen 359
Dy (2430)° 1(JP) = 3017)

Mass m = 2412 + 9 MeV
Full width ' = 314 + 29 MeV

D1(2430)0 DECAY MODES Fraction (I';/T) p (MeV/c)
D*(2010) T 7~ seen 345
D3(2460) 1(JF) = 321

Mass m = 2461.1 + 0.8 MeV (S = 6.3)

Mp: (2a60)0 ~ Mp+ = 591.5 + 0.8 MeV (S = 6.0)
Mp: (2a60)0 ~ Mp+ = 450.9 £ 0.8 MeV (S =6.0)
mD§(2460)i — mD§(2460)0 =24+ 1.7 MeV

Full width I = 47.3 = 0.8 MeV (S = 1.5)

5;(2460) modes are charge conjugates of modes below.

D;(2460) DECAY MODES Fraction (I;/T) p (MeV/c)

Dr— seen 509

D*(2010)’/T_ seen 389
3(2750) 1(JP) = 3(37)

Mass m = 2763.1 £ 3.2 MeV (S = 2.1)
Full width ' = 66 £ 5 MeV
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D§(2750) DECAY MODES Fraction (I';/T) p (MeV/c)

Dr seen 743

Dt n— seen 739

DO ’/i‘:t seen 743

D* seen 639

D*tn— seen 639
NOTES

[a] This result applies to Z0 — ¢ decays only. Here ¢* is an average (not
a sum) of e™ and pt decays.

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

[c] 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.

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

[e] See the listings under "D — K mm 7 partial wave analyses” and our 2008
Review (Physics Letters B667 1 (2008)) for measurements of submodes
of this mode.

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

[g] This is not a test for the AC=1 weak neutral current, but leads to the
7T 0t 0~ final state.

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

[/] In the 2010 Review, the values for these quantities were given using a
measure of the asymmetry that was inconsistent with the usual definition.

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

[k] This is the sum of our K~ 2ntn—, K= 2rt 7= 70,
KOorton— KT2K—znt, 2xt2n—, 272t 27 70, KT K~ nT7n—, and
K+ K~ 7t 7~ 79, branching fractions.

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

[n] The branching fractions for the K~ et v, K*(892)  eTv,, 7~ et v,
and p~ eT v, modes add up to 6.17 £ 0.17 %.

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

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

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

[r] This limit assumes the average of B(D® — K~ et 1,) and B(D° —
K~ ptv,) for the B(D® — K~ ¢t ) value.

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