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CHARMED MESONS
(C= +1)

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

D* 1JP) = L(07)

Mass m = 1869.66 & 0.05 MeV
Mean life 7 = (1033 £ 5) x 107 1% s
cr = 309.8 um

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

CP-violation decay-rate asymmetries
Acp(u®v) = (8 £ 8)%
Acp(KYetv) = (—0.6 £ 1.6)%
Acp(KErE) = (—0.41 £ 0.09)%
Acp(K} KE) in D¥ — KOK* = (-42+£3.4)x1072
Acp(KT27%) = (—0.18 + 0.16)%
Acp(KTntnt70) = (-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(Kintatn™) = (0.0 £ 1.2)%
Acp(KEnt 7z~ 7% in D* — KErta= 7% = —0.04 + 0.06
Acp(nt79) = (=05 +1.0)% (S=17)
Acp(ntn) = (0.3 £0.5)%
Acp(rTa%n)in D¥ = 7570 = (=6 £ 7) x 1072
Acp(mTnn) 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(KKErO) in DF — KOK*70 = (-1 +4)x1072
Acp(KT K= 7%) = (0.37 £ 0.29)%
Acp(KT K*0) = (-0.3 + 0.4)%
Acpis(KTK®)in D - K~ K*7% = (-0.3 £ 0.6) x 1073
Acp(om®) = (0.01 £0.09)% (S = 1.8)
Acpis(¢m™)in D¥ - K~ Ktx® = (1.0 £ 0.5) x 1073
Acp(K* K5(1430)%) = (817)%
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Acp(K* K3(1430)°) = (43720)%
Acp(KEK§(700)) = (—12“8)

Acp(ap(1450)° %) = (=191 15)%

Acp(6(1680)7%) = (-9 + 26)%

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

Acp(rntnTx0) in DT — 27 7T 720 = (0.3 £ 2.0)%
Acp(rEnF27%) in DT — 27F 72T 270 = (—4 + 4)%
Acp(rtn=nEn)in DT — atr atn=(3£5)x1072
Acp(KOKErt ™) = (-4 £ )%

Acp(KT70) = (=3 £ 5)%

Acp(KTn)in DT — K*n = (-6 11) x 1072

X2 tests of CP-violation (CPV)
Local CPV in DT — ntr— % =78.1%
Local CPV in DT — KT K 7% =31%
Local CPV in DT — KT K~ K* =31.6%

CP violating asymmetries of P-odd ( T-odd) moments
Ar(KSK*Entr~) = (=3 £ 8) x 1073 [7] (s =1.1)
ATmol(KS K¥r i %) in D¥ » KAKTrEat =(-24£5)x1073
Arpiot(KT K= K%7%) in D* — Kr K- KO i_( 334+ 2.7)%

D+ form factors

(0)] Ves| in K® ¢+ 1, = 0.7163 + 0.0033
rl_al/ao in KO¢ty, =213 +£0.14
r=ap/agin K%ty = -3+12 (S=15)
f(0)|Veq] in 7r0£+Vg = 0.1407 =+ 0.0025
n =aj/ag in 700t v, = —2.00 £+ 0.13
r=ay/agin ¢ty = —-44+5
£ (0)|Veg| in DY — ntTyy (0 =eorv)=(8.4+0.4)x 1072
T(0)|Vea| in DT — 5/t yy (0 =e, v) = (5.9 £ 0.6) x 1072
n=ay/agin DT — netv,=-53+£27 (S=1.9)
r, = V(0)/A1(0) in DT — wetr, =1.24 4+ 0.11

ry = A(0)/AL(0) in Dt — wetrv, =1.06 + 0.16
r, = V(0)/A1(0) in DT,D% — petv, = 1.53 + 0.08
ry = A>(0)/A1(0) in DT,D% — pet v, =0.82 + 0.05

r, = V(0)/A1(0) in K*(892)%¢t 1, = 1.47 £ 0.04 (S = 2.0)

r, = A>(0)/A1(0) in K*(892)°¢+ 1, = 0.786 + 0.018

r3 = A3(0)/A1(0) in K*(892)°¢+ vy = 0.0 + 0.4

M /T in K*(892)° ¢ v, = 1.13 4+ 0.08

M /T_in K*(892)°¢* 1) = 0.22 +£0.06 (S = 1.6)

rv = V»(0)/V1(0)in D — Kq(1270)et v = (—4.3 £2.7) x 1072
ra = A(0)/V1(0) in D — Ki(1270)et v, = (—11.2 + 1.3) x 1072
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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, < 97 x 10~ 7 CL=90% 935
yeT v, < 12 x 10~5CL=90% 935
utu, (4.02 £ 0.09 ) x 104 932
U, (9.9 + 12 )x10~4 90
KOetu, (881 £ 0.07 )% 869
KOutw, (868 + 0.10 )% 865
Kenletw, (943 + 0.16 ) x 10~3 863
(K279 s _wave et ve ( 6.03 £ 0.23 ) x 10~4 863
K*(892)%etv,, KO — (882 + 0.15 ) x 1073 -
K%WO
K-nteTu, (400 £ 0.17 )% S=3.1 864
K*(892)% et v, K*(892)0 — (375 + 0.16 ) % 722
K- nt
(K= 7 )0.5-1.0/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—at
K3(1430)% et v, < 5 x 104CL=90% -
K3(1430)° — K—nt
K~ 7T eT v, nonresonant < 7 x 1073CL=90% 864
K*(892)%et 1, (540 £ 0.10 ) % S=1.1 722
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wpt v,
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77/(958)U+V,u
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KK e™
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b1(1235)° et v, b? — wn
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p 0
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0.10 ) %
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0.15 ) %
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0.5
0.4
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0.12

016 ) x 1073
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0.15 ) x 10—3
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0.11 ) x 103
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0.06 ) x 10—3
15 )x 104

0.16 ) x 10—3
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0.19 ) x 104
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x 10~4CL=90%
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x 10~4CL=90%
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DOet v, < 1.0 x 1074 CL=90% 5
Hadronic modes with a K or KKK
Kert ( 1.554+ 0.033) % S=1.8 863
KOrt (146 + 0.05 )% 863
K= 2n™T [c] (931 + 014 )% S=1.4 846
(K™ 7")s—wavem ™" (7.46 + 0.16 ) % 846
K5(1430)°0 7T, [d] (124 £ 0.06 )% 382
K5(1430)° — K=ot
K*(892)° 7, (1.03 £ 011 )% 714
CK*(892)° — K~ xt
K*(1410)07T+, K*O — not seen 381
S
o T
K;_(1430)07r+, [d] (22 + 07 )x1074 371
K5(1430)0 — K—n
K*(1680)°0 7", [d] (22 + 11 )x10~4 58
K*(1680)° — K™
K= (27 %) 1= (1.44 + 0.26 )% -
KQnt a0 [c] (731 £ 020 )% 845
K pt (610 T 350 ) % 677
5%p(1450)+, pt — xta0 (15 T 12 %1073 -
K*(892)°7 T, (262 + 032 )x10-3 714
 K*(892)° — KZx°
K5(1430)° 7%, K30 — (27 +09 )x10~3 -
K%WO
K5(1680)%x+, K30 — w0 T8 )x1074 -
KQ 70
S
ot ’RO — K%n0 (6 T3 )x1w03 -
K 779 nonresonant (3 +4 )x10-3 845
K2 7+ 7% nonresonant and (136 8:% ) % -
—0_+
K- T
(K%7r0)5_\,\,‘-3,\,e7rJr (126 + 8%% ) % 845
Kertw (71 + 05 )x1073 606
KSrty (127 £ 0.05 )% 722
5% a0(980)", ag — 7T (133 + 0.06 )% -
K5(1430)%7F, Ky — Kn (1.38 + 026 ) x 10~3 -
K71/ (958) (1.90 £ 0.21 ) x 10~3 481
K~ 2rtx0 B [e] (635 + 0.08 )% 817
K*(892)° p(770)*, K0 — (434 £ 019 )% -

K~ nT, ,0+—> aOnt
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K (1270)07r+, K9 — (241 + 027 )x 1073 -
o7 0, p* —
a0 .
K1(1400)%7+, K9 — (464 + 0.24 ) x 103 -
K*(892)7, K¥ = K™
K(1460)° 7 t, K(1460)° — (324 + 023 )x 1073 -
K*(892)w, K* - K™
K*(1680)%7F, K0 — (24 + 06 )x10-3 -
K*(892)7, K¥ = K™ m
(K™7") s_wave p(770)T, (1.16 £+ 0.06 )% -
ot = 0
K(1460)°7F, K(1460)° — (55 + 06 )x1073 ~
T(nta0)
K(1460)97+, K(1460)° — (22 4 04 )x1073 -
(K™m) =17
(K= p(770)") 17T, (1.14 £ 0.09 ) x 10~3 -~
ot = w0
(K*(892)7) -7, K* — (51 + 09 )x10~% -~
K™ m
(K*(892)%7%) - 17r0, (51 + 28 )x10~% -
K*0 —> K—nt
(K= (7t 7% o) =17t (51 + 18 )x10~4 -
(K= 7%) 1—1p(770)7, (32 +09 )x1074 —
ot 5 g0
Keort ™ [e] (3.08 £ 0.08)% 814
K%t 2n0 (2.89 + 0.09 )% 817
K%a1(1260)*, aj — (87 + 16 )x1073 -
p(770)* 70
K% a1 (1260)*, aj — (1.0 + 06 )x1073 -
fo(500)7t, fy — 7970
K1(1400)°7F, K9 — (23 + 04 )x10-3 -
K*(892)070, K*0 —
K%WO
K*(892)°pT, K0 — K%r0 (97 + 09 )x1073 -
K*(892)° + 70 non-resonant, (26 + 07 )x1073 -
7*0 N KO 0
KO + 79 non-resonant (48 + 05 )x1073 -
K~ 27r n (135 + 012 )x 103 657
Kent a0y (122 + 0.25 ) x 103 657
K= 3rtn~ [c] (57 + 05 )x1073 S=1.1 772
W*(892)027r+7r—, (12 + 04 )x1073 645
K*(892)° - K—nt
K*(892)° 07, (23 + 04 )x1073 239

K*(892)° — K—nt
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K*(892)% a1 (1260) [Fl (92 =+
K= p2nt (170 +
K~ 37T 7~ nonresonant (40 =+
K%27T+7T_7T0 (153 +
K%?T+37TO (55 +
K= 2nt 270 (495 +
K= 3rt 7= 0 (6.6 =+
KT2K% (254 +
KTK™KYnt (24 +
Pionic modes
a0 ( 1.243+
2nt (327 +
POt (84 =+
(T 77 ) s—wave (201 +
O'7T+, oc— wtn~ (138 =
(980)7 T, fo — T~ (157 +
f(1370) 7", fo — wta~ (8 +
wrt, w— 7t7~ (34 +
(1270)7 ", fo — wta~ (458 +
p(1450)0 7+, o0 — gta~ (1.8 =+
p(1700)%7+, p0 — o~ (19 +
fo(1500) 7T, fy — T (11 +
fo(1710) 7™, fo — T 7™ < 5
fo(1790) 7", fo — wta~ < 7
(7T+7T+)S—Wave77—_ < 1.2
27T 7 nonresonant < 11
7t 270 (461 +
2rt a0 ( 11654
7t 370 (417 +
T 470 (19 =+
2rt = 270 (107 +
3nt2r~ (164 +
2rt 1 370 (342 +
3rt 27— 70 (234 &+
777rJr (375 £
777r+7r0 (205 +
p(770)tn, pt — a0 (19 +
a9(980)T 7%, af — nTy (9.0 =+
a0(980)0 7, 38 — 70y (35 =+
ap(1700) T 70, af — nty (9 =+
ap(1450)* 0, aar — 7y (14 +
n2nt = (3.41 +
nat2n0 (320 &+
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18 )x 103
0.28 ) x 10—3
29 )x10~%
0.08 ) %

05 )x10~3
0.32 ) x 103
0.8 )x10~%
0.13 ) x 1073
05 )x10~%

0.033) x 103
0.09 ) x 10—3
08 )x10~%
0.06 ) x 10—3
0.10 ) x 103
032 )x 1074
4 )x107°
05 )x10~0
0.28 ) x 10~4
05 )x10~%
05 )x10~%
04 )x10~%
x 107°CL=95%
x 107°CL=95%
x 104 CL=95%
x 10~4CL=95%
0.15 ) x 1073
0.030) %
0.26 ) x 10~3
04 )x10—3
0.05 ) %
0.16 ) x 10—3
0.35 ) x 10~3
0.27 ) x 103
0.09 ) x 103
0.35 ) x 10~3
08 )x10~%
1.9 )x10~4
11 )x10~4
5 )x107°
06 )x10—%
0.20 ) x 103
0.33 ) x 103

$=2.2

524
772
773
776
776
718
545
436

925
909
767
909

669

485
338

909
909
910
883
885
851
848
845
803
799
848
831

798
801

Created: 6/1/2026 11:06



Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

nnt 370 (29 + 05 )x10-3 759
n2rt a0 (388 + 0.34 ) x 103 755
nnmT (296 + 0.26 ) x 103 700
wrT (28 + 06 )x10~4 764
wrt 70 (39 + 09 )x10-3 742
n'(958) 7t (496 + 0.18 ) x 1073 681
7' (958) 7+ 70 (1.6 + 05 )x1073 654
Hadronic modes with a KK pair
KLKT (3.02 £ 009 )x1073 S=22 793
KY KT (321 + 016 ) x 1073 793
KK+ 0 ( 5.07 + 0.30 ) x 10~3 744
K*(892)* K%, K*+ — (2.80 + 0.30 ) x 10~3 612
K+ 70
K*(892)° K+, K*0 - (52 + 14 )x10~4 613
K%WO
KO KT 0 (524 + 031 )x 103 744
KtK=nt [c] (9.61 + 0.17 ) x 1073 744
Kt K*(892)°, (247 T 398 )510-3 613
K*(892)° - K—nt
KT K(1430)0, (1.81 + 034 ) x 1073 -
K5(1430)° — K7t
KT K3(1430)°, K3 — (16 T 32 )x1074 -
K—nt
KTK§(700), K — K ot (67 T 3% )yx1074 -
a9(1450)% 7T, a8 — (44 T 79 )x104 -
KTK~
$(1680)7T, ¢ - KT K~ (49 T 13 yx107° -~
ot ¢ - KTK™ (267 T 398 ) %1073 647
ot (570 £ 0.14 ) x 1073 647
KTK—ntx0 (662 + 032 )x103 682
KSKQnt (2.97 £ 0.10 ) x 10~3 741
KeK*(892)", K*+ — (290 + 0.11 ) x 1073 -
K%W+
KS(KLnt) = KLKOnt (131 + 034 ) x 10~4 -
KSKLatn0 (134 £ 021 ) x 1073 679
KYKT =m0 (25 + 04 )x104 602
KK w (20 + 04 )x10~4 293
KSK*y (227 £ 023 ) x 104 516
KTKYntn™ (1.89 + 0.13 ) x 10~3 678
KKt 00 (58 + 13 )x1074 683
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KK 2nt
KtK=2ntn—
p2nt ™

(227 +
(67 =+
(54 =+

A few poorly measured branching fractions:

drt 70
¢pT
KT K= 7t 7%non-¢

p(T70) "y
K*(892)*

(23 =+
< 15

(15 T

Radiative modes

< 13
< 1.8

013 )x 1073 678

1.1 )x10~° 601

19 )x10~° 566

1.0 )% 619
% CL=90% 260

0.7

e )% 682

x 1072 CL=90% -
x 1079CL=90% 722

Doubly Cabibbo-suppressed modes

K+ 70
Ktn
KT 1 (958)
K+ 270
K*(892)* n0
Ktrtro—
K+p0
K+ nno
K*(892)"n

K*(892)° 7t , K*(892)° —

Ktn—
K*‘@(980L f(980) —
+_

T
K3(1430)% 7, K3(1430)° —

Ktn~

KT 7t 7~ nonresonant
Ktatna—z0
K+ 7t 7~ 7% nonresonant
Ktrta—n

KT (n* 77 n)
Kt w
K*nn
2Kt K~
$(1020)0 K+

non—n’'

Kt ¢(1020), ¢ — KT K-

K+ (K+ K_)S—wave

(154 +
(116
(1.88
(21
(34
( 4.88
(1.9
(21

(4.4

Hol+ H H B H KR

(2.3

(44

H-

(39 +

not seen
(1.21
( 1.10
( 1.56
( 6.7

(5.7

(5.9
( 6.09
< 21
(43 +
(572 +

HoH oI+ B H W H

013 )x 1074 S=14 864
0.09 ) x 10~4 776
0.14 ) x 10~4 571
04 )x10~% 847
14 )x10~4 714
0.08 )x10~% S=14 846
04 )x10~% 679
05 )x10~% 726
18 )yx10* 586
04 )x10~% 714
26 )x107° -
26 )x107° -
846

0.09 ) x 10—3 817
0.07 ) x 10—3 817
0.22 )x10~4 657
18 )x 1072 -
52 ) x 1075 675
23 )x107° 475
0.10 ) x 1072 S=1.3 550
x 102 CL=90% -

0.6 )x10~0 -
0.11 ) x 102 550

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

W+e+e_
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atnlete~ < 14 x 10~5CL=90% 925
1T, d— ete el (17 T 5§ )x1076 -
T C1 < 6.7 x 1078CL=90% 918
e, ¢ — ptp” [g] (18 + 08 )x107° -

Tt~ C1 < 56 x 10~4CL=90% 757
Pt
Ktete™ [A] < 85 x 10~7CL=90% 870
Ktnlete < 15 x 10~5CL=90% 864
KerteTe™ < 26 x 10~5CL=90% -~
KIKT et e™ < 11 % 10~5CL=90% 792
Ktutpu= [ < 5.4 x 1078CL=90% 856
ntetpu™ LF < 21 x 10~ 7 CL=90% 927
e ut LF < 22 x 10~ 7 CL=90% 927
Ktetp™ LF < 75 x 10~8CL=90% 866
KTe u™ LF < 1.0 x 1077 CL=90% 866
7 2eT L < 53 x 10~ 7 CL=90% 930
7 2ut L < 14 x 10~8CL=90% 018
T et T L < 13 x 10~ 7 CL=90% 927
p2u™ L < 56 x 1074 CL=90% 757
K~ 2e™ L < 9 x 10~7 CL=90% 870
Ker—2e" L < 33 x 10~0CL=90% 863
K~ m02et L < 85 x 10~6CL=90% 864
K= 2ut L < 1.0 x 10~5CL=90% 856
K—etput L < 1.9 x 1070CL=90% 866
K*(892)~ 2u™ L < 85 x 10~4CL=90% 703
NeT LB < 11 x 1070CL=90% 602
NeT LB < 6.5 x 10~7CL=90% 602
>0t LB < 17 x 10~6CL=90% 554
30t LB < 13 x 10~0CL=90% 554
net < 143 x 10~5CL=90% 699
net < 201 x 10~5CL=90% 699

Py _ 10—
DO I(J7) = 3(07)

Mass m = 1864.84 4+ 0.04 MeV

mp+ — Mpo = 4.822 £ 0.015 MeV

Mean life 7 = (410.3 + 1.0) x 107 s
cr = 123.01 pum

Mixing and related parameters
|mpso — mpo| = (0.997 +0.116) x 1010 7 s~ 1
1 2
(rD? - ng)/r = 2y = (1.394 4 0.056) x 102
|a/p| = 0.995 £ 0.016

https://pdg.Ibl.gov Page 10 Created: 6/1/2026 11:06



Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

Ar = (0.89 + 1.13) x 104

KO +0.04
@7 ST =0.027 g

d(K ) - relative strong phase = 1911’? degrees
K~ xt 70 coherence factor Ry ..o = 0.792 + 0.033

K~ 7t 70 average relative strong phase gRmm = (198 + 10)°
K~ 7~ 21t coherence factor Ry 3, = (45 + 4) x 1072
K~ 7~ 2xT average relative strong phase §X37 =
(156 712)° (S =1.1)
D% — K= 77 27", Rk3zx (y cosd®3™ — x singK37) = (—3.0 &
0.7) x 1073 Tev~!

K% K+ 7~ coherence factor R = 0.70 + 0.08

KiKm
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° KQ 7t~ n0 decays = (23.6 £ 0.9)%
CP-even fraction in D° 7t~ 70 decays = (94.2 +
0.7)% (S=1.9)
CP-even fraction in D
CP-even fraction in D
CP-even fraction in D9
CP-even fraction in D°
CP-even fraction in D°
CP-even fraction in D°
3.0)% (S=1.7)
CP-even fraction in D9
3.0)%

CP-violation decay-rate asymmetries (labeled by the D decay)
Acp(KTK™) = (4 +5)x 1074
Acp(2KY) = (-09 £ 1.2)% (S=1.7)
Acp(rtm7) = (0.13 + 0.14)%
Acp(m079) = (0.1 £ 0.5)%
Acp(py) = (6 +15) x 1072
Acp(py) = (=9 £ 7) x 1072
ACP(K*(892)0 ) = (0.3 £ 2.0) x 1072
Acp(rtn~ 70 = (0.4 + 0.4)%
Acp(nmtn=)in D9, D® - natzr= = (0.9 +1.3) x 1072
Acp(p(770)* o rtr70) = (1.2 + 0.9)% []
Acp(p(770)°70 — ata—70) = (=3.1 + 3.0)% []

_>
_>

at 7wt 7~ decays = (74.64+0.8)%

7t 7~ 270 decays = 0.68 + 0.08

27r+ 2n~ 79 decays = 0.44 + 0.10
77370 decays = 0. 52+8 g?

27r+ 27~ 270 decays = 0.79 + 0.26

Kt K= 70 decays = (64.1 +

iiiiii

KT K= aT 7~ decays = (74.1 £

4
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0) = (—1.0 = 1.7)% [

Acp(p(T70)" 7" — ntr~7) =

Acp(p(1450)F = — 7r+ —WO) (0 + 70)% Ll
Acp(p(1450)0 70 = 7t 70) = (=20 + 40)% [
Acp(p(1450)" 7t — Jr7r_7r0) (6 & 9)% U]
Acp(p(1700)F 7~ — +7r 79) = (=5 + 14)% U]
Acp(p(1700)0 70 = 0y = (13 + 9)% [
Acp(p(1700)~ 7t — +7r 70) = (8 + 11)% [

Acp(f(980)70 — 7T 7~ 70) = (0 + 35)% U]
—. 0

Acp(fp(1370)70 — 7t = 20) = (25 + 18)% []
Acp(fp(1500)70 — 7t 7= 70) = (0 + 18)% ]
Acp(f(1710)70 — 77— 70) = (0 + 24)% U]
Acp(£(1270)70 — 7T 7~ 70) = (—4 + 6)% U]
Acp(o(400)70 — 7t a—70) =

(6 + 8)% []
Acp(nonresonant rtr—x0) = (— 13 + 23)% [l
Acp(rt7n27%) in D, DO — 7t7= 270 = (2.5 + 2.0)%
Acp(a(1260)* 7r — 212717 ) = (54 6)%
Acp(a1(1260)~ 7T — 27T 277) = (14 + 18)%
Acp(m(1300)T 7~ — 27T 277) = (—2 + 15)%
Acp(m(1300) 7t — 27T 277) = (—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)%
Acp(2p(770)0 — 27t 277) = (=6 + 6)%
Acp(26(1270) — 271 277) = (—28 + 24)%
Acp(rtn=a%)in DO D% — at7=70n = (-6 £ 6) x 1072
Acp(KTK=7%) = (-1.0 + 1.71)%
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)S—wave K™ — Kt K_ﬂ-o) = (7 + 15)% y
ACP(¢(1020)7r0 — KtK=7%) = (1.1 £2.2)% U
ACp(f0(980)7r g KT K= 7% = (=3 £ 19)% [
Acp(a9(980)070 — Kt K= 70) = (=5 + 16)% L]
Acp(f5(1525)70 — Kt K~ x0) = (0 + 160)% [
Acp(K*(892)~ Kt — KT K= 70) = (=5 + 4)% [
Acp(K*(1410)~ KT — Kt K= 79) = (=17 £ 29)% U]
Acp((K™7°) s wave KT — KTK=79) = (=10 + 40)% [
Acp(KTK=n)in D% D° - KtK—n=(-1.4=+35)x 1072
Acp(#(1020)n — KT K~n)in D, DO — $(1020)n = (-2 +
4) x 1072
Acp(K%70) = (—0.20 £ 0.17)%
Acp(KSn) = (0.5 £ 0.5)%
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ACp( n') = (1.0 £ 0.7)%

P(K%¢>) =(=3£9)%

Acp(K~7t) = (0.2 £ 0.5)%

ACP(K+ )=(-04+07)% (S=13)

ACP(DCP(il) — KT7a%) = (131 +1.0)%

Acp(K— 7t 0) = (0.1 +0.5)%

Acp(KT 7= 70) = (0 £ 5)%

Acp(K&ntn™) = (—0.1+0.8)%

ACP(K]FW n)in D%, D® — KT atpn = (-1.9 + 1.6) x 1072
Acp(KYm n) in D%, D% — K% On_( 3.94+3.3)x 1072
Acp(KFTntm )mDO D0—> KFrEn0p = (-8 £ 5) x 1072

ACP(K*(892) t o Krtr7) = (044 05%
P(K*(892)+7r— — Kinta™)=(1+£6)%

cp(K0p% — Kintn ) ( 0.1+ 0.5)%
(
(
(

‘U

ACPK%—> KO T ) =(-13+7)%

cp K0f0(980)—> KO ) =(—04+2.7)%
ACP KO£, (1270) — KO ta- —(—415)%
Acp(K®fy(1370) — Kg T )=(-1+9%
Acp(KOp0(1450) — ):( 4 4+ 10)%
Acp(K° fy(600) — KO + ):( 3+5)%
Acp(K*(1410)~ +—> Kg ta7)=(-2+ 9%
Acp(K§(1430)"7F — Kg atrT) = (4 £ 4)%
ACP(K3(1430)+7T — Kintn~)=(12+15)%

Acp(K5(1430)" 7T — KenTn™) = (3 £ 6)%

ACP(K§(1430)+ = ngﬂr—) = (—10 + 32)%
Acp(K—ntatr™) = (0.2 4+ 0.5)%
Acp(Ktn—atr™) = (-2 + 4%

Acp(KT K~ 7r+7r )= (134 1.7)%
ACP(2KO Tr7)in D% DO — 2KQntrT = (—25 + 1.4) x
1072

Acp(Ki(1270)T K~ — KT K atr7) =(-23+1.7)%
ACP(K*(1270)+K— - KO9rtK)=(-1+10)%
ACP(K*(1270)—K+—> W*OW—K ) = (—10 + 32)%
Acp(K3(1270)" KT — KT K at77) = (1.7 £ 3.5)%
Acp(KI(1270)T K= — pPKTK™) = (-7 £17)%
Acp(K3(1270)" KT — pP K= K™) = (10 £ 13)%
ACP(K1(1400) K~ — K+K—7r+ ) =(—44+21)%
Acp(K*(1410)t K~ — K07t K™) = (=20 £ 17)%
Acp(K*(1410)~ KT — KO0r=K+) = (-1 4+ 14)%
Acp(K*(1680) T K~ — KT K nt7n7) = (—17 £ 29)%

Acp(K*OK*0)in DO DO - K*OK*0 = (—5 + 14)%
Acp(K*OK*® Swave) = (—3.9 + 2.2)%
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Acp(¢p®) in D%, D° — ¢p® = (1 +9)%

Acp(pp® Swave) = (-3 + 5)%

Acp(pp® D-wave) = (—37 + 19)%

ACP(¢(W+W_ )S—wave) = (6 + 6)%

Acp(K*(892)° (K~ )5 ave) = (—10 = 40)%

Acp(KT K~ 7% 7~ non-resonant) = (8 & 20)%

ACP((K_W+)P—wave (K+7r__)5—wave) = (3 + 11)%

Acp(KtTK=ptp~)in D%, DY - KtK—ptpu= =(-2+6)%

Acp(rntn=ptp™)in D%, DO — nto—putpu= = (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 D% D° —» 7t7~ 70 = 10.6%
Local CPV in D%, D° — 7tn~7ntn~ = (0.6 +0.2)%
Local CPV in D%, D° — K%rT 7~ = 96%
Local CPV in D% D% - K+K~ 70 = 16.6%
Local CPV in D%, D° - KTK—7nt7~ =0.1%
T-violation decay-rate asymmetry
Ar(KTK=at7™) = (2.9 +2.2) x 1073 [8]
ATV,-O,(22Kg7r+7r—) in D%, D% — 2KY7Ta™ = (—1.9 + 1.4) x
10~
ATvio|(Kg7T+7T_7TO) in D9, DO — K%7T+7T_7TO =
(-0.371¢) x 1073
CPT-violation decay-rate asymmetry
Acpr(KF7t) = —1.46 x 107 to 6.6 x 1072, CL = 95%

Form factors
ry = V(0)/A1(0) in D° — K*(892)~ ¢+, = 1.45 4+ 0.04
ro = Ax(0)/A1(0) in DO — K*(892)~¢T v, = 0.720 + 0.033
ry = V(0)/A1(0) in D® — p~¢ty, = 1.55 + 0.09
ro = Ax(0)/A1(0) in DO — p~ ¢ty = 0.82 £ 0.06
f (0)in DO — K~ ¢ty, = 0.736 + 0.004
f1(0)|Ves| in D® — K~ ¢y, = 0.7176 £ 0.0018

rn=ay/agin D% — K (ty, =—2.4040.16
r=ay/agin D% - K Ty, =544

f (0)in DO — 7~ ¢t v, = 0.637 + 0.009

f1(0)|Veg| in D — 7= £Typ = 0.1436 £ 0.0026 (S = 1.5)
n=ai/agin D% — 7 ¢ty =—-197+028 (S=14)
rn=ai/agin DY = 7 ¢ty =—-024+22 (S=17)
F2(0)|Veq| in D® — 29(980)~ ™ ve = 0.126 + 0.013
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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

867
864
719
714

861
860
860
849
849
847
847
773

843

DO DECAY MODES Fraction (I';/T) Confidence leve(MeV/c)
Topological modes
0-prongs 1] (15 +£6 )%
2-prongs (71 +£6 )%
4-prongs [k] (146 4+ 05 )%
6-prongs [l (65 + 13 )x10~4
Inclusive modes
et anything [n] (649 £ 0.11 )%
pT anything (68 + 06 )%
K™ anything (547 + 28 )% S=1.3
K%anything (20.75 £+ 0.23 ) %
K™ anything (34 £ 04 )%
K*(892) " anything 15 +9 )%
K*(892)%anything (9 +£4 )%
K*(892) T anything < 3.6 % CL=90%
K*(892)% anything (28 +13 )%
1 anything (95 £ 09 )%
n' anything (248 + 0.27 )%
¢ anything ( 1.08 £+ 0.04 )%
7T T w7 anything (17.60 £+ 0.25 ) %
invisibles < 94 x 1072  CL=90%
Semileptonic modes
K~ et v, ( 3.537+ 0.017) % S=1.1
K- uty, ( 3.418+ 0.019) %
K*(892)~ e™ v, (216 + 0.16 )%
K*(892)~ utu, ( 2.01 £ 0.06 )% S=1.7
K-t u, (16 T332 )%
KO~ e, ( 1.447+ 0.033) %
(K°77)s_wave € Ve (85 £ 06 )x10~4
K=, (710 £ 0.21 ) x 103 S=1.7
_(K—7r0)5_wm,eu+ vy ( 409 + 0.35 ) x 10~4
Kon=ptu, (1.40 £ 0.04 )% S=17
(K7 ™) s—wave W v (75 + 1.6 )x10~4
K= net v, (8 +£4 )x107°
K-ntretu, (28 T 1 )x1w0*
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K1(1270)" e v, Ky —
K- atn~
K1(1270)~ et ve, K —
K%W_WO
K_sz_u+wi
(K*(892)m)~ nt v,
Ki(1270)" pt vy, K{ —
K-atn~
K1(1400)~ et v,
w_e+ue
W_M+Vﬂ
W_W06+Ve
p et v
ppty,
a(980) et v, a~ — n~
K%K‘e+ue

b1(1235)" et ve, by = wm™

(323 +
(17 T

< 13
< 15

| +

(2.6

< 7
( 2.91
( 2.67
( 1.45
( 1.46
(135
(8.6

< 213

< 112

HoH HH R

0.25 ) x 10~ 4

0.6
0.5

)><10_4
x10—3
x 10—3

0.4

05 )x107%

x 1072
0.04 ) x 1073
0.12 )x 103
0.07 ) x 1073
0.08 ) x 1073
0.13 ) x 1073
1.8 )x10~°
x 1072
x 10~4

Hadronic modes with one K

K- nt
K%WO

K%w,awﬁ ntn~
K%(ﬂ-—i_ﬁ_)s—wave
K%fo(980), fo — wrm™

K H(1370), fo —» w7~

Ke£H(1270), fh — ntr~
K*(892)" 7T, K*~ —

K%W_
K5(1430)~nt, K5~ —
K%W_
K3(1430)" «t, K3~ —
K%W_
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( 3.936+
( 1.239+

( 9.76
( 4.34
( 8.12
( 1.16
[c] ( 2.84

I+ B R OH O H

(6.3

(21
( 3.4

I+ W

( 1.22

I+

(2.8

| +

(9

I+

( 1.67

I+

(271

(34 T
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0.030) %
0.022) %
0.32 )x 103
0.16 ) x 103
0.35 ) x 103
0.04 ) %
0.16 ) %

0.6
0.8

06 )x10~4
0.8 )x1073

0.40
0.23

0.9
1.3

) X 103

)><10_3
) X 103

)><10_5

1.9

10 )><10_4

CL=90%
CL=90%

CL=90%

5=1.3

5=2.0

CL=90%
CL=90%

511

821
692

405
927
924

922
771
767

790

861
860
860
772
565
670
842

674

670
842

549

262

711

378

367
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K*(1680)~ 7+, K*~

K%W_

K*(892)* 7,

K%W+

K5(1430)T7n—, Kit —

K%W+

K3(1430)T7n—, Kyt —

K%W+

K% 7T 7~ nonresonant

K=t 70
K= p*

K= p(1700)*, pt — 7t x0
K*(892)~ 7T, K*(892)~ —

™

_K _
K*(892)°70, K*(892)° —

K- nt

K5(1430)~nt, K5~ —

K~ 70

K5(1430)070, K30 —

K- nt
K*(1680)~
K~ 70

0

K~ 7t 7Y nonresonant

K%2WO
K?WOWO

5%(2W0)5—wav_e
K*(892)°x0, K*0 — K%#0
K*(1430)°7°, K*0 —

K%WO

K*(1680)° 70, K*0 —

K%WO

K2 £(1270), f, — 2a°
2K0,oneK%—% 270

K% 3r0
K= 2rtn~

K~ 1 pQtotal
K~ 1 p%3-body
K*(892)9p0, K*0 —
K nt
K*(892)° pOtransverse,
KO K=zt
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Tt K¥ —

(4

[o] ( 1.14

[o] < 1.4

[o] < 34

(26

[c] (14.4
(11.2
(8.2

( 2.30
(1.95

(47

( 5.9

(1.9

(115

(9.1
(11.26
( 2.6
( 6.0
(4

( 1.0

(2.3
(3.2
(7.6

[c] ( 8.20
( 6.85
(6.1
( 1.01

(1.2
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+

+

4 )x10~4

0.60 ) x 10— 4

— 0.34

HooI+ B HH I+

| +

H._

HoH H B+

x 1075

x 1075

T6 )x107*

05 )%
0.7 )%
1.8 )x 1073

4
030 ) %

0.24 ) %

22 )x1073

7g )x1073

07 )x1073
08 )%
11 )x1073
0.06 ) %
07 )x1073
09 )x1073

+23 ) x107°

H._

H oW H O H H K

04 )x1073

11 )x10~4
11 )x10~4
04 )x10-3
0.14 ) %
0.31 )%
16 )x103
0.05 ) %

0.4 )%

CL=95%

CL=95%

46

711

842

844
676

711

711

378

379

46

844

843
843

711

815
813
609
609
416

417
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K~ a1(1260)", af —
Ot
Ki1(1270)~ #nt, K] —
K~ 7t n~ total
K1(1270)~ T,
K*(892)0 7~
K- nt
K~ 27t 7~ nonresonant
K%W+7r_ 70
K%n, n— rhtaw

Kl_ —
KO

0

K%w, w— mta 70

K~ nt 270
K~ 71370
K%W+W_2WO
K= 2xtn— 70
W*(892)07r+7r_7ro, K*0
_ Koat
K*(892)%w, K*0 —
K+, w— a#tn n
K- ntw
K*(892)°w
K%WOW
K%nwo
K2 20(980),
K*(892)%7,
K~ rmtn
K*(892)%1,

0

ag — T}ﬂ'o
7 %0 0.0
K™ — Kgm

K — K—nt
a9(980) T K—, af — nnt

K%(1980)~ nt, K3~ —
K™ 1
K~ nt 70
K%Wi?_n
Ks2m n
K ont2om™
K%p0w+7r_, no K*(892)~
K*(892)~ 2nt 7™,
K*(892) — K7,
no p°
K*(892)~ p27t,
K*(892) — K7~
K% 27T 27~ nonresonant
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(p]

( 4.31

(3.9

( 6.6

( 1.80
(5.2
(117
(9.9
( 8.86
(9.5
( 1.27

(43
(13

( 6.5

( 3.39
(1.1
( 85
( 1.01
(1.20
(2.9
(1.88

(8.9
(7.4
(2.2
( 4.49
( 2.80
(1.76
( 2.70

(1.1
(5

(1.6

1.2
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+

+

I+ H H H H H KK H HH KRR KKK

I+

| +

HOH R H H H

0.32 )%
04 )x1073

23 )x107%

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

) % 10~3

= 00
©o~N N©

) x 10~4

0.27 ) x 1073
0.21 )x 1073
0.26 ) x 10—3
0.29 ) x 103
0.7 )x1073
8 )x10~%

06 )x1073

x 103

S=1.4

CL=90%

327

484

813
813
772
670
815
774
771

771
643

410

656
651

656
768

642

230

768
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K~ 3rt2n~

K—2nt 7= 270

(1.48 + 032 )x 104
(190 + 0.19 ) x 1073

S=14

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.

K%n
K%w
K21/ (958)

Rﬁ@9ﬂow+w_wo
K*(892)°

K~ 7t n/(958)

K 1'(958)
K*(892)%1/(958)

0 —
KKt K

K2 20(980)°, a
K™ ap(980) T,

0
KT KY

KT ap(980)~, ay

— K0
K~ K

K2 £(980), f - KT K™
K¢, ¢ = KT K™

KO ¢

K 1£(1370), fo - KT K™

3KY
KT2K— 7t

Kt K~ K*(892)°, K*0 —

K-rt

K-nt¢, ¢ - KTK™
pK*(892)°, ¢ — KTK~,

2K KE 7T

rta~
270

at 0

T
prr
2070

p-mt

p(1450) 7=, pt — 7t 70
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— KTK—

KO K-nt
KT 2K~ 7t nonresonant

( 5.08
(111
( 9.49
(1.9

( 1.41
( 6.43
( 2.52

< 1.0

+

+
+
+
+
+
+

0.13 ) x 1073

0.06 ) %

0.32 )x 1073

0.9 )%

0.12 )%

0.34 ) x 1073

0.27 ) x 1073
x 1073

Hadronic modes with three K's

(449 + 029 )x 103

( 3.0
( 6.0

1.1

< 9

( 2.06
( 4.06
(1.7
(7.6
( 2.24
(45

(4.0
( 1.08

(3.4
( 6.0

+
+

+
+

Pionic modes

( 1.451+

( 8.25
( 1.49
( 1.01
( 3.85
( 5.14
(1.6
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+
+
+
+
+
+

04 )x103
1.8 )x10~4

x 10— 4

x 1072
0.14 ) x 1073
0.23 )x 103
1.1 )x10~4
07 )x10~%
032 )x 1074
1.8 )x107°

1.7 )x10~°
0.20 ) x 10~4

15 )x107°
13 )x10~4

0.024) x 103
0.25 ) x 10~4
0.06 ) %

0.04 ) %

0.23 ) x 1073
0.25 ) x 1073
21 )x107°

CL=90%

CL=95%

CL=95%

713
717

772
670
565
643
582
479
479
119

544

520
521

539
434

422

434
427

922
923
907
764
764
764
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f(980)7°, foy — =
fy(500)70, fy —
f0(1370) fo —
fo(1500) 7", fo —
fo(1710)7°, fo — wT 7w~
f2(1270) , b — ata~
7+t 7~ 70 nonresonant
370
2n T 27~
a1(1260) " 7, af —
21+ 1~ total N
a1(1260)T 7, a] —
P71t Swave
a1(1260)" 7, af —
07t D-wave
a1(1260) "7, af —
ont B
a1(1260) "« *, aj —
27~ 7 total B
a1(1260) "« t, a; —
P07~ Swave
a1(1260)~ 7 t, a] = o7
7r(1300) m(1300)" —

)"

27t 7 total

m 1300)+7r—, 7(1300)T
+

)" )"

)"

3
+ +
SEE

3
+ +
SN

v

OC)C)O‘

2r—nt total

(
7(1300) 7+, (1300
m(1300)~ 7+, 7(1300

_>
—
_>
om
2p(1320) " 7~, af —
POt D-wave
ap(1320) 7 t, ay —
pO 7~ D-wave
a1(1420)" 7—, af —
f(980) ™ P-wave, fy —

ata™
a1(1640)T 7—, af —

07T Swave
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(45
(2.7
(6.1
(7.4
(48
(3.7
( 1.22
(55
(5.8
( 4.6
( 1.96
(1.2
( 2.0
(7.15
( 4.37

( 2.97

(1.8

( 6.0

(7.4

(22

(5.7
(23

(4.9
( 1.68
(21

(1.4

(2.9

(4.3

(1.2
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19 )x107°
0.4 )x10~%
15 )x10~4
1.8 )x 104
1.1 )x10~4
0.9 )x10~2
0.22 )x 104
21 )x107°
16 )x10~°
16 )x107°
0.21 )x 104
0.4 )x10~%
05 )x10~%
0.25 ) x 1073
0.31 )x 103

HoH B B H H B OH H B K H W

0.21 )x 1073

H,

+ 05 )x10~4

+ 07 )x10~4
+ 21 )x10~4
+ 08 )x10~4

+ 3.2
+ 0.4

) x 1072
) X 103
+ 25 )x10~4
+ 0.33 ) x 1073
+ 20 )x10~4

+ 1.0 )x107°
) x 1072

) x 1072

+ 07 )x10~4
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a1(1640) 7, af — (30 + 15 )x10~4 -
pO 7T D-wave
a1(1640)" 7—, af — ont (17 + 13 )x1074 -
a1(1640)~ 7", a; — (4 +4 )x105 -
P07~ Swave
mo(1670)T 7, w5 — (19 + 09 )x107% -
(12700 7T, 3 —
rtn~
mo(1670) T 77, W;_ — omt (25 + 1.0 )x10~4 -
2p(770)°total (179 + 012 ) x 1073 518
2p0, parallel helicities (79 + 30 )x107° -
200, perpendicular helici- (46 + 06 )x10~4 -
ties
200, longitudinal helicities (120 + 0.10 ) x 1073 -
2p(770)%, S-wave (13 + 05 )x10~4 -
2p(770)°, P-wave (62 + 1.0 )x10~4 -
2p(770)°, D-wave (12 + 05 )x1073 -
p(770)° p(1450)°, (18 + 11 )x10~4 -
p(1450)° — 7t~
p(770)° p(1450)° P-wave, (7 +£5 )x107° -
p(1450)0 — 7t~
p(770)° p(1450)° D-wave, (11 + 10 )x10~4 -
p(1450)0 — 7t~
Resonant (7t 7~ )nt 7~ (143 + 012 )x 103 —
3-body total
(777 s—wave (45 + 08 )x10-3 880
(W+W_)5—wave
ontn~ (59 + 08 )x1074 -
(980) 7T, fy — (1.7 + 05 )x104 —~
o~
p(770)° (7 77) s _wave (19 + 13 )x1074 -~
o p(770)° (47 + 24 )x1074 -
f(1270) 7T, f — (35 + 06 )x1074 -
T
£(1270)° (7 77) s wave (13 + 1.0 )x10~4 -~
£(1270)0 — 7t 7~
(1270) £,(1270), f, — (15 + 17 )x1074 -
ata~
fo(1370)0, fy — wta— (15 + 05 )x1073 -
ata 270 ( 1.002+ 0.031) % 882
7+ 7~ 270 (non-n) (951 + 0.33 )x 103 -
a1(1260) 7, af — (58 + 08 )x1073 -
7t 270 total
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a1(1260)~ 7", a; —
7~ 2n%total
a1(1260)°79, & —
7t 7~ n0total
a1(1420)" 7—, af —
f(980) 7+ P-wave, fy —
0
a1(1640)~ 7", a; —
p~ 70 S-wave
a1(1640) 7, af —
pT 79 Swave
2(1320)F 7, af —
pT 70 D-wave
ap(1320)" 7", a; —
p~ 9 D-wave
h (1170079, h? — pr
7(1300)" 7+, «(1300)" —
7~ 2m%total
7(1300)T 7 —, «(1300)" —
7t 27%total
7(1300)° 7%, 7(1300)° —
7t 7~ n%total
15(1670)0 70, 7,(1670)° —
7t~ n0total
p(770)F p(770)~
p(770)" p(770)~ S-wave
p(770)T p(770)~ P-wave
p(770)" p(770)~ D-wave
p(770)™ p(1450)~ D-wave,
p(1450)~ — 7~ 70
/)(770)0 (71-0 7TO)S—wa’ue
(W+W_)5—wave
(WOWO)S—wave
w(782)7°, w— 7trw
$(1020) 70, $(1020) —

atr 7

0

470

n 0
W7TO

w1
2rt 275~ 70
atn= 370
27t 27— 270
UW+W_
p(770)°n, p° — 7t
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(7.2
(33

( 3.0

(3.0
(11
(2.0
(3.0

(13
(1.14

( 1.56
(23
(1.1

(91
(13
( 1.96
(3.6
(1.7

(7.6
[q] (63

[ (117
(1.98

( 3.46
(153
(48

[ (116
( 1.77
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+

+

+

HOH H HH

HoH

HH

HOH B HH H K HH

25 )x10~4
09 )x1073

14 )x107°

28 )x1072
07 )x10~%
14 )x107°
14 )x107°

13 )x10~4
0.27 ) x 1073

0.30 ) x 103
04 )x1073
04 )x1074

09 )x1073
04 )x1073
0.23 ) x 1073
04 )x1073
20 )x1074

04 )x1074
0.6 )x1073

4 )x107°
05 )x10~4

11 )x10~4
05 )x10~%
0.35 ) x 104
0.18 ) x 1073
0.21 )x 103
0.21 )x 103
04 )x1073
0.07 ) x 103
0.25 ) x 10—4

883
846
761
648
844
847
798
827

Created: 6/1/2026 11:06



Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

a0(980) 7t ay — 7 (69 + 1.9 )x107°
0(980)T 7, aj — w1y (51 + 08 )x10~4
2(1320) 7, af — nty (24 + 14 )x1075
a(1700) 77—, af — 7ty (6 +4 )x107°
(777 S —wave N (45 + 32 )x107D
wrtr™ [q] (133 + 0.20 ) x 10~3
w0 x0 < 1.10 x 1073
n 20 (38 + 13 )x10~4
ata 7%y (323 £ 022 )x 103
n3m0 (236 + 0.28 ) x 103
n2rt 2~ (6.0 + 1.2 )x1074
337~ (43 £ 12 )x1074
7' (958) 70 (92 + 1.0 )x10~4
n'(958) 7t 7w~ (45 + 17 )x1074
2n (211 + 019 )x 1073
2n w0 (73 + 22 )x1074
2nmt o~ (85 =+ 1.4 )x10~4
3n < 13 x 10~4
nn’(958) (1.01 + 019 )x 103
Hadronic modes with a KK pair
Kt K~ ( 4.07 + 0.06 ) x 10—3
2KY (141 + 0.05 )x10~4
KK nt (34 £ 05 )x10-3
K*(892)°KY, K*0 — (83 £ 1.6 )x107>
K—nt
K*(892)T K—, K*T — (191 + 030 )x 1073
K%W+
K*(1410)°KY, K*0 — (13 + 19 )x1074
K- nt
K*(1410)* K=, K*t — (32 + 1.9 )x10~*
K%W+
(K™ 1) s —wave K (60 £ 29 )x10~4
(KY7 M) s wwave K~ (39 £ 1.0 )x10~4
a9(980)~ 7T, ay — KIK™ (13 + 1.4 )x10~%
ao(1450)~ 7", a, — (25 + 20 )x107°
KK~
ap(1320) "7 t, ay — (5 +5 )x10°6
KK~
p(1450)~ 7", p~ = KIK™ (47 + 25 )x107°
KYKtm™ (219 + 0.34 ) x 103
K*(892)° K%, K*0 — (113 + 021 )x 1074
Kt~
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CL=90%

CL=90%

5=1.6
S=1.1
S=1.1

827
738
740
829
797
799
751
795
678
650
754
699
623
421
537

791
789
739
608

739
739

739
608
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K*(892)" KT, K*~ —

K%W

K*(1410)°K%, K*0 —
Ktnt

K*(1410)~ KT, K*~ —
K%W_

(K:W_)S—wavng‘
(KSW_)S—waveK+
29(980) 7™, af — KIKT
ag(1450)" 7, ag —
KK
p(1700)T 7=, pT — KIKT
K+ K= 70
K*(892); , K*(892)T
K™
K*(892 )_ KT, K*(892)~
K= 70
(K+ 0)5 waveK_
( )5 wave K
fo(%80) 70, f ? K+K—
o, ¢ - KTK™
2K%WO
KtK™n
6(1020)1)
K™ K~ nnonresonant
2K%n
K+K— 0,0
KTK~ W+
¢(W+7T_)5—wavev ¢ —
oK
(¢p )S—wavev » — KtK~
(¢p0)P—wavev ¢ — KTK~
(¢pO)D—wa_vev ¢_> KT K~
(K*(8%2)0 K*(f92)0)5—wavev
* F
K*K892—0>V;*< 802)0
( ( ) :IS ) )P—wavev
* F
K*K892_)0%* 892)0
( ( ) :IS ) )D—wavev
* ¥
K+ (8928 (K- 2+
( ) ( m )S—wave
3-body, K*0 - Ktnx
Ki(1270)F K=, K{ —
K*Oﬂ.—i—

(63
(5
( 2.6

(37
(1.4
(6

(33

(1.2
( 3.41
( 1.51

(5.4

( 2.42
(13
(36
( 6.6
< 1.45
(5.9
( 1.80

(9.9

(13
( 6.9
( 2.78
(1.1

(7.8
(4.4
(47
( 2.52

(135
(53

(1.6

(1.5
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+

HoHHH I+ HH HH K H o T

HOH HH

1.0 )x10~4 -
8 )x107° -
21 )x10~% -
19 )x10~4 739
06 )x10~% 739
4 yx10~4 -
26 )x107° -
06 )x1072 -
0.14 ) x 1073 743
0.07 ) x 1073 -
04 )x10~4 -
0.17 ) x 1073 743
05 )x10~% 743
06 )x10~% -
0.4 )x10~% -
x 1074  CL=90% 740
1.9 )x10~° 514
0.12 )x10~4 489
0.9 _
0 )x107° 514
06 )x10~% 508
0.8 )x 104 681
0.17 ) x 1073 S=3.6 677
06 )x10~% 614
08 )x10~% 250
21 )x1072 -
16 )x107° -
0.18 ) x 10—4 -
0.11 )x 104 -
05 )x1072 -
07 )x10~% -
1.0 )x10~4 -
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Ki(1270)T K=, K{ — (17 + 06 )x10~% -
K*(1430)%7F, K*O —
Ktr—
Ki(1270)T K=, K{ — (25 + 07 )x10~4 -
pO KT
Ki(1270)T K=, K| — (17 + 14 )x1075 -~
w(782)KT, w— 7wta~
K1(1270)” K*, K| — (15 =+ 04 )x1074 -
PO K™
K1(1400)TK—, K — (52 + 05 )x10~4 -
K*(892)°nt, K*0 —
Kt~
K*(1410)~ K+, K*~ — (78 + 13 )x107° -
KOn—
K1(1680)T K—, K — (1.0 + 04 )x10~% -
KOrt, KO Kfn—
K+ K~ 7T 7~ non-resonant (31 + 07 )x1074 -
2KY o™ (53 + 09 )x10~4 673
KYK=nt 70 (132 £ 0.16 ) x 103 677
KK+ 70 (65 + 07 )x10~4 677
KSK=2rtm™ < 15 x10~%  CL=90% 595
KTK nta 70 (31 £ 20 )x10-3 600

Other KK X modes. They include all decay modes of the ¢, 1, and w.

0 (117 + 0.04 ) x 103 645
on (18 + 05 )x10~4 489
ow (65 + 1.0 )x10~4 238
Radiative modes
O~ (1.81 + 031 )x 1075 771
Wy < 2.4 x10~4  CL=90% 768
o (280 + 0.19 ) x 1072 654
K*(892)0~ (41 + 07 )x10~% 719

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

K+ ¢~ w,via DO [r] < 22 x1075  CL=90% -
KT or K*(892)* e~ 7, via < 6 x 107>  CL=90% -
O
Ktm— DC (1.48 + 0.07 )x10~4 S=3.1 861
K+ 7~ via DCS ( 1.359+ 0.025) x 10~4 -
K+ mvia D° < 16 x107%  CL=95% 861
K nta~in D® — DO < 18 x1074  CL=95% -
K*(E%%Ziw‘, K*t = Dc (114 T 380 ) 10-4 711
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K§(1430) 7, Kit — Dc < 14 x 1075

K%’ﬂ'+
K3(1430)Tn~, K5t — DC < 34 x 1075

K%W+
Kt r=x0 DC (3.05 £ 0.13 ) x 10~4 S=1.3
K+ 7~ m0via DO (76 + 05 )x10~4
Ktrn (1.04 + 018 )x 104
K+ x—2x0 ( 1.40 + 0.28 ) x 10~4
KT 727~ via DCS ( 2.48 £ 0.07 )x 1074
Ktrton— DC ( 2.64 £+ 0.06 ) x 10~4 S=1.1
KT nt 27~ via D° (79 + 30 )x10°©
KT a0y < 7 %1075 CL=90%
1~ anything via D < 4 x 1074  CL=90%

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

vy c1 < 85 x 1077 CL=90%
ete C1 < 79 x 1078 CL=90%
wtp~ C1 < 21 x 1079  CL=90%
nOete~ c1 < 4 %1076 CL=90%
aOut c1 < 18 x 104 CL=90%
mOuw < 21 x10~%  CL=90%
net e~ C1 < 3 x 1070 CL=90%
nut T C1 < 53 x 1074 CL=90%
T ete” C1 < 7 x 1070 CL=90%
plete c1 < 1.0 x 104 CL=90%
ataut C1 (96 =+ 1.2 )x10~7

7T 7~ ut ™ (non-res) < 55 x10~7  CL=90%
PO ut c1 < 22 %1075 CL=90%
wete™ C1 < 6 x 1070 CL=00%
wpt T C1 < 83 x 1074 CL=90%
K-Ktete™ C1 < 11 x107°  CL=90%
pete” C1 < 5.2 x 1075 CL=90%
K-Ktutpu~ C1 (154 £ 032 )x 10~

K~ K+ u™ ™ (non-res) < 33 x 107>  CL=90%
outT T C1 < 31 x107%  CL=90%
KOet e~ [h] < 2.4 x 1075  CL=90%
KOput [h] < 2.6 x 104 CL=90%
K-ntete™, 675 < (40 + 04 )x1070

Mee < 875 MeV
K-nTete, 1.005 < <5 x10~7  CL=90%
Mee < 1.035 GeV
K*(892)%et e~ [h < 47 x 1075 CL=90%

844

721
815

813
812
656

932
932
926
928
915
928
852
838
922
771
894

754
768
751
791
654
710

631

866
852

719
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K-ntptu~ c1 < 3.59 x 104 CL=90% 829
K-atutpu=, 675 < (42 + 04 )x10°6 -
m,,, < 875 MeV
K*(892)0 ut ™ [h] < 2.4 x 1075  CL=90% 700
ata mOut c1 < 81 x 1074  CL=90% 863
ptet LF  [s] < 13 x 1078  CL=90% 929
n0e® T LF  [s] < 80 x 1077 CL=90% 924
net T LF  [s] < 225 %1070  CL=90% 848
rtr= ety 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
pe* T LF [s] < 5.1 x10~7  CL=90% 648
KOe® T LF  [s] < 174 x 1076 CL=90% 863
K- ntetyT LF  [s] < 1.90 x 1076 CL=90% 848
K*(892)0 et T LF [s] < 125 %1076 CL=90% 714
21~ 2et L < o1 x 1077  CL=90% 922
22 L < 152 x 1070  CL=00% 894
K~ m~2eT L < 5.0 x10~7  CL=90% 861
K™ n~2u™ L < 53 x 1077  CL=90% 829
2K~ 2e™ L < 34 x 10~/ CL=90% 791
2K—2ut L < 1.0 x 1077  CL=90% 710
et T L < 3.06 x 1076 CcL=00% o011
K-netu™ L < 210 x 1076  CcL=00% 848
2K~ et ™ L < 5.8 x 107  CL=90% 754
pe~ LB < 55 x 10~/  CL=90% 696
peT LB < 6.9 x 1077  CL=90% 696
pu- LB < 5.1 x10~7  CL=90% 691
puT LB < 63 x10~7  CL=90% 691
Exotic modes
YYD [t] < 2.0 x 1070  CL=00% -
wYp [t] < 11 x 107>  CL=90% -
D*(2007)° 1(JP) = 1@a7)

Mass m = 2006.86 & 0.05 MeV (S = 1.1)

Mo — mpo = 142.014 + 0.030 MeV (S = 1.5)

Full width ' < 2.1 MeV, CL = 90%

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

D*(2007)° DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
DO 70 (64.7 +0.9 )% 43
DO~ (35.3 £0.9 ) % 137
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DOete™ ( 3.91+0.33) x 1073 137

pt < 25 x 108 90% 998

ete™ < 17 x 1070 90% 1003
D*(2010)* 1Py =1@17)

Mass m = 2010.27 & 0.04 MeV

Mp+(2010)+ — Mp+ = 140.603 =+ 0.015 MeV
Mp+(2010)+ — Mpo = 145.4257 4 0.0017 MeV
Full width I' = 83.4 £ 1.8 keV

D*(2010) ™ modes are charge conjugates of the modes below.

D*(2010):|: DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
DO rt (67.7+£0.5) % 39
D+ 70 (30.74+0.5) % 38
DT~ ( 1.6+0.4) % 136
et v, < 11 x 1072 90% 1005
ptu, < 43 x 10~6 90% 1002
Dj(2300) 1(JP) = 50"
was D{(2400)
Mass m = 2343 + 10 MeV (S = 1.5)
Full width ' = 229 £+ 16 MeV
D3(2300) DECAY MODES Fraction (I';/T) p (MeV/c)
Dﬁi seen 411
D1 (2420) 1Py =307")
Mass m = 2422.1 + 0.6 MeV (S =1.7)
Mp, (2420 — Mp, (24200 = 4 £ 4 MeV
Full width ' = 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)07T seen 359
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Dy(2430)° 1(JF) = 3a™)

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

Dy (2430)° DECAY MODES Fraction (I';/T) p (MeV/c)
D*(QO].O)+ T seen 345
D3(2460) 1(JP) = 3(2T)
Mass m = 2461.1 + 0.8 MeV (S = 6.3)
Mps (24600 ~ Mp+ = 591.5 £ 0.8 MeV (S = 6.0)
M (2460)0 ~ Mpr+ = 450.9 + 0.8 MeV (S = 6.0)
mD§(2460)i — mD§(2460)0 =24+ 1.7 MeV
Ful width T = 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)
Drn~ seen 509
D*(QO].O)’/T_ seen 389
3(2750) 1(J7) = 337)
Mass m = 2763.1 + 3.2 MeV (S =2.1)
Full width I = 66 = 5 MeV
D;(2750) DECAY MODES Fraction (I;/T) p (MeV/c)
D~ seen 743
Dt rn— seen 739
Doﬂ'i seen 743
D* 7 seen 639
D*tn— seen 639
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NOTES

[a] This result applies to Z9 — ¢ decays only. Here ¢T 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 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~ 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 2xta~, K 2ntn~ 70,
KOorton— KT2K—znt, 2xt2n—, 272t 27 70, KT K~ nT7n—, and
KtK ntr— =0, branching fractions.

[/] This is the sum of our K~ 3727~ 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
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~ eT1,) 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.

[t] Here vp stands for massless dark photon.
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