
3/12/2021 17:22 Page 1

CHARMED MESONSCHARMED MESONSCHARMED MESONSCHARMED MESONS NODE=MXXX035

(C = ±1)(C = ±1)(C = ±1)(C = ±1)
D+ = cd , D0 = cu, D0 = c u, D− = c d, similarly for D∗’s

D
±D
±

D
±D
± I (JP ) = 1

2 (0
−)

NODE=S031

Mass m = 1869.66 ± 0.05 MeV NODE=S031M;DTYPE=M

Mean life τ = (1040 ± 7)× 10−15 s NODE=S031T;DTYPE=T

cτ = 311.8 µm NODE=S031CTA;DTYPE=C;OUR EVAL

c-quark decaysc-quark decaysc-quark decaysc-quark decays CLUMP=C

Γ(c → ℓ+ anything)/Γ(c → anything) = 0.096 ± 0.004 [a]
NODE=S031B94;DTYPE=R;CLUMP=C

Γ(c → D∗(2010)+ anything)/Γ(c → anything) = 0.255 ± 0.017 NODE=S031C3;DTYPE=R;CLUMP=C

CP-violation decay-rate asymmetriesCP-violation decay-rate asymmetriesCP-violation decay-rate asymmetriesCP-violation decay-rate asymmetries CLUMP=V

ACP(µ
± ν) = (8 ± 8)% NODE=S031A05;DTYPE=v;CLUMP=V

ACP(K
0
L e
± ν) = (−0.6 ± 1.6)% NODE=S031A16;DTYPE=v;CLUMP=V

ACP(K
0
S π
±) = (−0.41 ± 0.09)% NODE=S031A5;DTYPE=v;CLUMP=V

ACP(K
0
LK
±) in D± → K0

LK
± = (−4.2 ± 3.4)× 10−2 NODE=S031A00;DTYPE=v;CLUMP=V

ACP(K
∓ 2π±) = (−0.18 ± 0.16)% NODE=S031A01;DTYPE=v;CLUMP=V

ACP(K
∓π±π±π0) = (−0.3 ± 0.7)% NODE=S031A02;DTYPE=v;CLUMP=V

ACP(K
0
S π
±π0) = (−0.1 ± 0.7)% NODE=S031A03;DTYPE=v;CLUMP=V

ACP(K
0
S π
± η) in D± → K0

S π
± η = (−0.9 ± 3.1)× 10−2 NODE=S031A19;DTYPE=v;CLUMP=V

ACP(K
0
S π
±π+π−) = (0.0 ± 1.2)% NODE=S031A04;DTYPE=v;CLUMP=V

ACP(K
±π+π−π0) in D± → K±π+π−π0 = −0.04 ± 0.06 NODE=S031A21;DTYPE=v;CLUMP=V

ACP(π
±π0) = (2.4 ± 1.2)% NODE=S031A11;DTYPE=v;CLUMP=V

ACP(π
± η) = (1.0 ± 1.5)% (S = 1.4) NODE=S031A12;DTYPE=v;CLUMP=V

ACP(π
± η′(958)) = (−0.6 ± 0.7)% NODE=S031A13;DTYPE=v;CLUMP=V

ACP (K
0 /K0K±) = (0.11 ± 0.17)% NODE=S031A15;DTYPE=v;CLUMP=V

ACP(K
0
S K
±) = (−0.01 ± 0.07)% NODE=S031A6;DTYPE=v;CLUMP=V

ACP (K
0
S K
±π0) in D± → K0

S K
±π0 = (1 ± 4)× 10−2 NODE=S031A18;DTYPE=v;CLUMP=V

ACP (K
0
LK
±π0) in D± → K0

LK
±π0 = (−1 ± 4)× 10−2 NODE=S031A17;DTYPE=v;CLUMP=V

ACP(K
+K−π±) = (0.37 ± 0.29)% NODE=S031A1;DTYPE=v;CLUMP=V

ACP(K
±K∗0) = (−0.3 ± 0.4)% NODE=S031A2;DTYPE=v;CLUMP=V

ACP(φπ
±) = (0.01 ± 0.09)% (S = 1.8) NODE=S031A3;DTYPE=v;CLUMP=V

ACP(K
±K∗0(1430)

0) = (8+7
−6)% NODE=S031A06;DTYPE=v;CLUMP=V

ACP(K
±K∗2(1430)

0) = (43+20
−26)% NODE=S031A07;DTYPE=v;CLUMP=V

ACP(K
±K∗0(700)) = (−12+18

−13)% NODE=S031A08;DTYPE=v;CLUMP=V

ACP(a0(1450)
0π±) = (−19+14

−16)% NODE=S031A09;DTYPE=v;CLUMP=V

ACP(φ(1680)π
±) = (−9 ± 26)% NODE=S031A10;DTYPE=v;CLUMP=V

ACP(π
+π−π±) = (−2 ± 4)% NODE=S031A4;DTYPE=v;CLUMP=V

ACP(π
+π−π± η) in D± → π+π−π± η = (3 ± 5)× 10−2 NODE=S031A20;DTYPE=v;CLUMP=V

ACP(K
0
S K
±π+π−) = (−4 ± 7)% NODE=S031CPK;DTYPE=v;CLUMP=V

ACP(K
±π0) = (−4 ± 11)% NODE=S031A14;DTYPE=v;CLUMP=V

χ2 tests of CP-violation (CPV )χ2 tests of CP-violation (CPV )χ2 tests of CP-violation (CPV )χ2 tests of CP-violation (CPV ) CLUMP=L

Local CPV in D± → π+π−π± = 78.1% NODE=S031L01;DTYPE=v;CLUMP=L

Local CPV in D± → K+K−π± = 31% NODE=S031L02;DTYPE=v;CLUMP=L;OUR
EVAL;→ UNCHECKED ←

CP violating asymmetries of P-odd (T-odd) momentsCP violating asymmetries of P-odd (T-odd) momentsCP violating asymmetries of P-odd (T-odd) momentsCP violating asymmetries of P-odd (T-odd) moments CLUMP=T

AT (K0
S K
±π+π−) = (−12 ± 11)× 10−3 [b]

NODE=S031TV0;DTYPE=t;CLUMP=T
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D+ form factorsD+ form factorsD+ form factorsD+ form factors CLUMP=F

f+(0)
∣

∣Vcs

∣

∣ in K0 ℓ+ νℓ = 0.719 ± 0.011 (S = 1.6) NODE=S031FK0;DTYPE=f;CLUMP=F
r1 ≡ a1/a0 in K0 ℓ+ νℓ = −2.13 ± 0.14 NODE=S031FK1;DTYPE=f;CLUMP=F

r2 ≡ a2/a0 in K0 ℓ+ νℓ = −3 ± 12 (S = 1.5) NODE=S031FK2;DTYPE=f;CLUMP=F

f+(0)
∣

∣Vcd

∣

∣ in π0 ℓ+ νℓ = 0.1407 ± 0.0025 NODE=S031FP0;DTYPE=f;CLUMP=F
r1 ≡ a1/a0 in π0 ℓ+ νℓ = −2.00 ± 0.13 NODE=S031FP1;DTYPE=f;CLUMP=F

r2 ≡ a2/a0 in π0 ℓ+ νℓ = −4 ± 5 NODE=S031FP2;DTYPE=f;CLUMP=F

f+(0)
∣

∣Vcd

∣

∣ in D+
→ ηℓ+ νℓ (ℓ = e or ν) = (8.4 ± 0.4)× 10−2 NODE=S031FE0;DTYPE=f;CLUMP=F

r1 ≡ a1/a0 in D+
→ η e+ νe = −5.3 ± 2.7 (S = 1.9) NODE=S031FE1;DTYPE=f;CLUMP=F

rv ≡ V(0)/A1(0) in D+
→ ω e+ νe = 1.24 ± 0.11 NODE=S031FO1;DTYPE=f;CLUMP=F

r2 ≡ A2(0)/A1(0) in D+
→ ω e+ νe = 1.06 ± 0.16 NODE=S031FO2;DTYPE=f;CLUMP=F

rv ≡ V(0)/A1(0) in D+,D0
→ ρe+ νe = 1.64±0.10 (S = 1.2) NODE=S031RVD;DTYPE=f;CLUMP=F

r2 ≡ A2(0)/A1(0) in D+,D0
→ ρe+ νe = 0.84 ± 0.06 NODE=S031R2D;DTYPE=f;CLUMP=F

rv ≡ V(0)/A1(0) in K∗(892)0 ℓ+ νℓ = 1.49 ± 0.05 (S = 2.1) NODE=S031FRV;DTYPE=f;CLUMP=F

r2 ≡ A2(0)/A1(0) in K∗(892)0 ℓ+ νℓ = 0.802 ± 0.021 NODE=S031FR2;DTYPE=f;CLUMP=F

r3 ≡ A3(0)/A1(0) in K∗(892)0 ℓ+ νℓ = 0.0 ± 0.4 NODE=S031FR3;DTYPE=f;CLUMP=F

ΓL/ΓT in K∗(892)0 ℓ+ νℓ = 1.13 ± 0.08 NODE=S031GLT;DTYPE=f;CLUMP=F

Γ+/Γ− in K∗(892)0 ℓ+ νℓ = 0.22 ± 0.06 (S = 1.6) NODE=S031GPM;DTYPE=f;CLUMP=F

Most decay modes (other than the semileptonic modes) that involve a neu- NODE=S031215;NODE=S031
tral K meson are now given as K0

S
modes, not as K0 modes. Nearly always

it is a K0
S

that is measured, and interference between Cabibbo-allowed
and doubly Cabibbo-suppressed modes can invalidate the assumption that
2 Γ(K0

S
) = Γ(K0).

Scale factor/ p

D+ DECAY MODESD+ DECAY MODESD+ DECAY MODESD+ DECAY MODES Fraction (Γi /Γ) Confidence level (MeV/c)

Inclusive modesInclusive modesInclusive modesInclusive modes NODE=S031;CLUMP=A
DESIG=7e+ semileptonic (16.07 ± 0.30 ) % –
DESIG=22µ+ anything (17.6 ± 3.2 ) % –
DESIG=8K− anything (25.7 ± 1.4 ) % –
DESIG=9K0 anything + K0 anything (61 ± 5 ) % –
DESIG=10K+ anything ( 5.9 ± 0.8 ) % –
DESIG=248K∗(892)− anything ( 6 ± 5 ) % –
DESIG=244K∗(892)0 anything (23 ± 5 ) % –
DESIG=245K∗(892)0 anything < 6.6 % CL=90% –
DESIG=21η anything ( 6.3 ± 0.7 ) % –
DESIG=250η′ anything ( 1.04 ± 0.18 ) % –
DESIG=219φ anything ( 1.12 ± 0.04 ) % –

Leptonic and semileptonic modesLeptonic and semileptonic modesLeptonic and semileptonic modesLeptonic and semileptonic modes NODE=S031;CLUMP=B

DESIG=6e+ νe < 8.8 × 10−6CL=90% 935

DESIG=281γ e+ νe < 3.0 × 10−5CL=90% 935

DESIG=20µ+ νµ ( 3.74 ± 0.17 )× 10−4 932

DESIG=247τ+ ντ ( 1.20 ± 0.27 )× 10−3 90

DESIG=71K0 e+ νe ( 8.73 ± 0.10 ) % 869

DESIG=49K0µ+ νµ ( 8.76 ± 0.19 ) % 865

DESIG=34K−π+ e+ νe ( 4.02 ± 0.18 ) % S=3.2 864

DESIG=81K∗(892)0 e+ νe , K
∗(892)0 →

K−π+
( 3.77 ± 0.17 ) % 722

DESIG=279(K−π+) [0.8–1.0]GeV e+ νe ( 3.39 ± 0.09 ) % 864

DESIG=270(K−π+)S−wave e
+ νe ( 2.28 ± 0.11 )× 10−3 –

DESIG=271K∗(1410)0 e+ νe ,
K∗(1410)0 → K−π+

< 6 × 10−3CL=90% –

DESIG=272K∗2(1430)
0 e+ νe ,

K∗2(1430)
0
→ K−π+

< 5 × 10−4CL=90% –

DESIG=45K−π+ e+ νe nonresonant < 7 × 10−3CL=90% 864

DESIG=44K∗(892)0 e+ νe ( 5.40 ± 0.10 ) % S=1.1 722

DESIG=184K−π+µ+ νµ ( 3.65 ± 0.34 ) % 851
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DESIG=185;OUR EVAL;→ UNCHECKED ←K∗(892)0µ+ νµ ,

K∗(892)0 → K−π+
( 3.52 ± 0.10 ) % 717

DESIG=186K−π+µ+ νµ nonresonant ( 1.9 ± 0.5 )× 10−3 851

DESIG=179K∗(892)0µ+ νµ ( 5.27 ± 0.15 ) % 717

DESIG=187K−π+π0µ+ νµ < 1.5 × 10−3CL=90% 825

DESIG=314K1(1270)
0 e+ νe , K0

1 →

K−π+π0
( 1.06 ± 0.15 )× 10−3 –

DESIG=242K∗0(1430)
0µ+ νµ < 2.3 × 10−4CL=90% 380

DESIG=243K∗(1680)0µ+ νµ < 1.5 × 10−3CL=90% 105

DESIG=239π0 e+ νe ( 3.72 ± 0.17 )× 10−3 S=2.0 930

DESIG=289π0µ+ νµ ( 3.50 ± 0.15 )× 10−3 927

DESIG=265η e+ νe ( 1.11 ± 0.07 )× 10−3 855

DESIG=317ηµ+ νµ ( 1.04 ± 0.11 )× 10−3 851

DESIG=295π−π+ e+ νe ( 2.45 ± 0.10 )× 10−3 924

DESIG=296f0(500)
0 e+ νe , f0(500)

0
→

π+π−
( 6.3 ± 0.5 )× 10−4 –

DESIG=154ρ0 e+ νe ( 2.18 + 0.17
− 0.25 )× 10−3 774

DESIG=188ρ0µ+ νµ ( 2.4 ± 0.4 )× 10−3 770

DESIG=240ω e+ νe ( 1.69 ± 0.11 )× 10−3 771

DESIG=322ωµ+ νµ ( 1.77 ± 0.21 )× 10−3 767

DESIG=266η′(958)e+ νe ( 2.0 ± 0.4 )× 10−4 690

DESIG=283a(980)0 e+ νe , a(980)0 → ηπ0 ( 1.7 + 0.8
− 0.7 )× 10−4 –

DESIG=330b1(1235)
0 e+ νe , b01 → ωπ0 < 1.75 × 10−4CL=90% –

DESIG=124φe+ νe < 1.3 × 10−5CL=90% 657

DESIG=282D0 e+ νe < 1.0 × 10−4CL=90% 5

Hadronic modes with a K or K K KHadronic modes with a K or K K KHadronic modes with a K or K K KHadronic modes with a K or K K K NODE=S031;CLUMP=D

DESIG=2K0
S π

+ ( 1.562± 0.031) % S=1.7 863

DESIG=256K0
Lπ

+ ( 1.46 ± 0.05 ) % 863

DESIG=1K−2π+ [c] ( 9.38 ± 0.16 ) % S=1.6 846

DESIG=251(K−π+)S−waveπ
+ ( 7.52 ± 0.17 ) % 846

DESIG=191K∗0(1430)
0π+ ,

K∗0(1430)
0
→ K−π+

[d ] ( 1.25 ± 0.06 ) % 382

DESIG=83K∗(892)0π+ ,
K∗(892)0 → K−π+

( 1.04 ± 0.12 ) % 714

DESIG=147;OUR EVAL;→ UNCHECKED ←K∗(1410)0π+ , K∗0 →

K−π+
not seen 381

DESIG=232K∗2(1430)
0π+ ,

K∗2(1430)
0
→ K−π+

[d ] ( 2.3 ± 0.7 )× 10−4 371

DESIG=192K∗(1680)0π+ ,
K∗(1680)0 → K−π+

[d ] ( 2.2 ± 1.1 )× 10−4 58

DESIG=263K− (2π+)I=2 ( 1.45 ± 0.26 ) % –
DESIG=12K0

S π
+π0 [c] ( 7.36 ± 0.21 ) % 845

DESIG=18K0
S ρ

+ ( 6.14 + 0.60
− 0.35 ) % 677

DESIG=273K0
S ρ(1450)

+, ρ+ → π+π0 ( 1.5 + 1.2
− 1.4 )× 10−3 –

DESIG=82K∗(892)0π+ ,
K∗(892)0 → K0

S π
0

( 2.64 ± 0.32 )× 10−3 714

DESIG=274K∗0(1430)
0π+, K∗00 →

K0
S π

0

( 2.7 ± 0.9 )× 10−3 –

DESIG=275K∗0(1680)
0π+, K∗00 →

K0
S π

0

(10 + 7
−10 )× 10−4 –

DESIG=276κ0π+, κ0 → K0
S π

0 ( 6 + 5
− 4 )× 10−3 –
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DESIG=27K0
S π

+π0 nonresonant ( 3 ± 4 )× 10−3 845

DESIG=277K0
S π

+π0nonresonant and

κ0π+
( 1.37 + 0.21

− 0.40 ) % –

DESIG=278(K0
S π

0)S−waveπ
+ ( 1.27 + 0.27

− 0.33 ) % 845

DESIG=323K0
S π

+ η ( 1.31 ± 0.05 ) % 722

DESIG=288K0
S π

+ η′(958) ( 1.90 ± 0.21 )× 10−3 481

DESIG=17K−2π+π0 [e] ( 6.25 ± 0.18 ) % 817

DESIG=13K0
S 2π

+π− [e] ( 3.10 ± 0.09 ) % 814

DESIG=325K−2π+ η ( 1.35 ± 0.12 )× 10−3 657

DESIG=326K0
S π

+π0 η ( 1.22 ± 0.25 )× 10−3 657

DESIG=14K−3π+π− [c] ( 5.7 ± 0.5 )× 10−3 S=1.1 772

DESIG=57K∗(892)02π+π− ,
K∗(892)0 → K−π+

( 1.2 ± 0.4 )× 10−3 645

DESIG=58K∗(892)0ρ0π+ ,
K∗(892)0 → K−π+

( 2.3 ± 0.4 )× 10−3 239

DESIG=233K∗(892)0 a1(1260)
+ [f ] ( 9.3 ± 1.9 )× 10−3 †

DESIG=206K−ρ0 2π+ ( 1.72 ± 0.28 )× 10−3 524

DESIG=207K−3π+π− nonresonant ( 4.0 ± 2.9 )× 10−4 772

DESIG=59K+2K0
S ( 2.54 ± 0.13 )× 10−3 545

DESIG=227K+K−K0
S π

+ ( 2.4 ± 0.5 )× 10−4 436

Pionic modesPionic modesPionic modesPionic modes NODE=S031;CLUMP=F

DESIG=15π+π0 ( 1.247± 0.033)× 10−3 925

DESIG=32π+π− ( 3.27 ± 0.18 )× 10−3 909

DESIG=47ρ0π+ ( 8.3 ± 1.5 )× 10−4 767

DESIG=237π+ (π+π−)S−wave ( 1.83 ± 0.16 )× 10−3 909

DESIG=221σπ+ , σ → π+π− ( 1.38 ± 0.12 )× 10−3 –
DESIG=222f0(980)π

+ ,
f0(980) → π+π−

( 1.56 ± 0.33 )× 10−4 669

DESIG=224f0(1370)π
+ ,

f0(1370) → π+π−
( 8 ± 4 )× 10−5 –

DESIG=228f2(1270)π
+ ,

f2(1270) → π+π−
( 5.0 ± 0.9 )× 10−4 485

DESIG=225ρ(1450)0π+ ,
ρ(1450)0 → π+π−

< 8 × 10−5CL=95% 338

DESIG=252f0(1500)π
+ ,

f0(1500) → π+π−
( 1.1 ± 0.4 )× 10−4 –

DESIG=253f0(1710)π
+ ,

f0(1710) → π+π−
< 5 × 10−5CL=95% –

DESIG=254f0(1790)π
+ ,

f0(1790) → π+π−
< 7 × 10−5CL=95% –

DESIG=255(π+π+)S−waveπ
− < 1.2 × 10−4CL=95% 909

DESIG=462π+π− nonresonant < 1.1 × 10−4CL=95% 909

DESIG=246π+ 2π0 ( 4.7 ± 0.4 )× 10−3 910

DESIG=502π+π−π0 ( 1.16 ± 0.08 ) % 883

DESIG=483π+ 2π− ( 1.66 ± 0.16 )× 10−3 S=1.1 845

DESIG=51ηπ+ ( 3.77 ± 0.09 )× 10−3 848

DESIG=257ηπ+π0 ( 2.05 ± 0.35 )× 10−3 S=2.2 831

DESIG=327η2π+π− ( 3.41 ± 0.20 )× 10−3 798

DESIG=328ηπ+ 2π0 ( 3.20 ± 0.33 )× 10−3 801

DESIG=329ηηπ+ ( 2.96 ± 0.26 )× 10−3 700

DESIG=52ωπ+ ( 2.8 ± 0.6 )× 10−4 764

DESIG=331ωπ+π0 ( 3.9 ± 0.9 )× 10−3 742

DESIG=90η′(958)π+ ( 4.97 ± 0.19 )× 10−3 681

DESIG=258η′(958)π+π0 ( 1.6 ± 0.5 )× 10−3 654
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Hadronic modes with a K K pairHadronic modes with a K K pairHadronic modes with a K K pairHadronic modes with a K K pair NODE=S031;CLUMP=H

DESIG=16K+K0
S ( 3.04 ± 0.09 )× 10−3 S=2.2 793

DESIG=299K0
LK

+ ( 3.21 ± 0.16 )× 10−3 793

DESIG=298K0
S K

+π0 ( 5.07 ± 0.30 )× 10−3 744

DESIG=300K0
LK

+π0 ( 5.24 ± 0.31 )× 10−3 744

DESIG=4K+K−π+ [c] ( 9.68 ± 0.18 )× 10−3 744

DESIG=335K+K−π+π0 ( 6.62 ± 0.32 )× 10−3 682

DESIG=315φπ+ ( 5.70 ± 0.14 )× 10−3 647

DESIG=89φπ+ , φ → K+K− ( 2.69 + 0.07
− 0.08 )× 10−3 647

DESIG=86K+K∗(892)0 ,
K∗(892)0 → K−π+

( 2.49 + 0.08
− 0.13 )× 10−3 613

DESIG=238K+K∗0(1430)
0 ,

K∗0(1430)
0
→ K−π+

( 1.82 ± 0.35 )× 10−3 –

DESIG=259K+K∗2(1430)
0, K∗2 →

K−π+
( 1.6 + 1.2

− 0.8 )× 10−4 –

DESIG=260K+K∗0(700), K∗0 → K−π+ ( 6.8 + 3.5
− 2.1 )× 10−4 –

DESIG=261a0(1450)
0π+, a00 →

K+K−
( 4.5 + 7.0

− 1.8 )× 10−4 –

DESIG=262φ(1680)π+, φ → K+K− ( 4.9 + 4.0
− 1.9 )× 10−5 –

DESIG=280K0
S K

0
S π

+ ( 2.70 ± 0.13 )× 10−3 741

DESIG=337K0
S K

0
S π

+π0 ( 1.34 ± 0.21 )× 10−3 679

DESIG=324K0
S K

+ η ( 1.8 ± 0.5 )× 10−4 516

DESIG=134K+K0
S π

+π− ( 1.89 ± 0.13 )× 10−3 678

DESIG=336K0
S K

+π0π0 ( 5.8 ± 1.3 )× 10−4 683

DESIG=130K0
S K
−2π+ ( 2.27 ± 0.13 )× 10−3 678

DESIG=88K+K− 2π+π− ( 2.3 ± 1.2 )× 10−4 601

A few poorly measured branching fractions: CLUMP=I;NODE=S031

DESIG=53φπ+π0 ( 2.3 ± 1.0 ) % 619

DESIG=93φρ+ < 1.5 % CL=90% 260

DESIG=54K+K−π+π0non-φ ( 1.5 + 0.7
− 0.6 ) % 682

DESIG=197K∗(892)+K0
S ( 1.7 ± 0.8 ) % 612

Doubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modesDoubly Cabibbo-suppressed modes NODE=S031;CLUMP=K

DESIG=234K+π0 ( 2.08 ± 0.21 )× 10−4 S=1.4 864

DESIG=268K+ η ( 1.25 ± 0.16 )× 10−4 S=1.1 776

DESIG=269K+ η′(958) ( 1.85 ± 0.20 )× 10−4 571

DESIG=5K+π+π− ( 4.91 ± 0.09 )× 10−4 846

DESIG=204K+ρ0 ( 1.9 ± 0.5 )× 10−4 679

DESIG=205K∗(892)0π+ , K∗(892)0 →

K+π−
( 2.3 ± 0.4 )× 10−4 714

DESIG=235K+ f0(980), f0(980) →
π+π−

( 4.4 ± 2.6 )× 10−5 –

DESIG=236K∗2(1430)
0π+ , K∗2(1430)

0
→

K+π−
( 3.9 ± 2.7 )× 10−5 –

DESIG=211;OUR EVAL;→ UNCHECKED ←K+π+π−nonresonant not seen 846

DESIG=332K+π+π−π0 ( 1.21 ± 0.09 )× 10−3 817

DESIG=334K+ω ( 5.7 + 2.5
− 2.1 )× 10−5 675

DESIG=1812K+K− ( 6.14 ± 0.11 )× 10−5 550

DESIG=316φ(1020)0K+ < 2.1 × 10−5CL=90% –
DESIG=290K+φ(1020), φ → K+K− ( 4.4 ± 0.6 )× 10−6 –
DESIG=291K+ (K+K−) S−wave ( 5.77 ± 0.12 )× 10−5 550
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∆C = 1 weak neutral current (C1) modes, or Lepton Family number (LF ) ,∆C = 1 weak neutral current (C1) modes, or Lepton Family number (LF ) ,∆C = 1 weak neutral current (C1) modes, or Lepton Family number (LF ) ,∆C = 1 weak neutral current (C1) modes, or Lepton Family number (LF ) , NODE=S031;CLUMP=J
or Lepton number (L), or Baryon number (B) violating modesor Lepton number (L), or Baryon number (B) violating modesor Lepton number (L), or Baryon number (B) violating modesor Lepton number (L), or Baryon number (B) violating modes

DESIG=41π+ e+ e− C1 < 1.1 × 10−6CL=90% 930

DESIG=284π+π0 e+ e− < 1.4 × 10−5CL=90% 925

DESIG=241π+φ , φ → e+ e− [g ] ( 1.7 + 1.4
− 0.9 )× 10−6 –

DESIG=42π+µ+µ− C1 < 7.3 × 10−8CL=90% 918

DESIG=264π+φ, φ → µ+µ− [g ] ( 1.8 ± 0.8 )× 10−6 –
DESIG=198ρ+µ+µ− C1 < 5.6 × 10−4CL=90% 757

DESIG=113K+ e+ e− [h] < 1.0 × 10−6CL=90% 870

DESIG=285K+π0 e+ e− < 1.5 × 10−5CL=90% 864

DESIG=286K0
S π

+ e+ e− < 2.6 × 10−5CL=90% –

DESIG=287K0
S K

+ e+ e− < 1.1 × 10−5CL=90% –

DESIG=114K+µ+µ− [h] < 4.3 × 10−6CL=90% 856

DESIG=110π+ e+µ− LF < 2.9 × 10−6CL=90% 927

DESIG=111π+ e−µ+ LF < 3.6 × 10−6CL=90% 927

DESIG=115K+ e+µ− LF < 1.2 × 10−6CL=90% 866

DESIG=116K+ e−µ+ LF < 2.8 × 10−6CL=90% 866

DESIG=117π− 2e+ L < 1.1 × 10−6CL=90% 930

DESIG=118π− 2µ+ L < 2.2 × 10−8CL=90% 918

DESIG=119π− e+µ+ L < 2.0 × 10−6CL=90% 927

DESIG=199ρ− 2µ+ L < 5.6 × 10−4CL=90% 757

DESIG=120K−2e+ L < 9 × 10−7CL=90% 870

DESIG=293K0
S π
−2e+ < 3.3 × 10−6CL=90% 863

DESIG=294K−π02e+ < 8.5 × 10−6CL=90% 864

DESIG=121K−2µ+ L < 1.0 × 10−5CL=90% 856

DESIG=122K− e+µ+ L < 1.9 × 10−6CL=90% 866

DESIG=200K∗(892)−2µ+ L < 8.5 × 10−4CL=90% 703

DESIG=318Λe+ L,B < 1.1 × 10−6CL=90% 602

DESIG=319Λe+ L,B < 6.5 × 10−7CL=90% 602

DESIG=320Σ0 e+ L,B < 1.7 × 10−6CL=90% 554

DESIG=321Σ0 e+ L,B < 1.3 × 10−6CL=90% 554

D
0D
0

D
0D
0 I (JP ) = 1

2 (0
−)

NODE=S032

Mass m = 1864.84 ± 0.05 MeV NODE=S032M;DTYPE=M

m
D± − m

D0 = 4.822 ± 0.015 MeV NODE=S032DM;DTYPE=D
Mean life τ = (410.1 ± 1.5)× 10−15 s NODE=S032T;DTYPE=T

cτ = 122.9 µm NODE=S032CTA;DTYPE=C;OUR EVAL

Mixing and related parametersMixing and related parametersMixing and related parametersMixing and related parameters CLUMP=M
∣

∣m
D0

1
− m

D0
2

∣

∣ = (0.95+0.41
−0.44)× 1010 h̄ s−1

NODE=S032D;DTYPE=D;CLUMP=M;OUR
EVAL;→ UNCHECKED ←(Γ

D0
1
– Γ

D0
2
)/Γ = 2y = (1.29+0.14

−0.18)× 10−2
NODE=S032DT;DTYPE=Y;OUR EVAL;
→ UNCHECKED ←

∣

∣q/p
∣

∣ = 0.92+0.12
−0.09 NODE=S032QP;DTYPE=Y;OUR EVAL;

→ UNCHECKED ←AΓ = (−0.125 ± 0.526)× 10−3 NODE=S032AG;DTYPE=Y;OUR EVAL;
→ UNCHECKED ←

φK
0
S
ππ = −0.09+0.10

−0.13 NODE=S032D03;DTYPE=Y
K+π− relative strong phase: cos δ = 0.97 ± 0.11 NODE=S032DKP;DTYPE=Y

K−π+π0 coherence factor R
K ππ0

= 0.82 ± 0.06 NODE=S032CF1;DTYPE=Y

K−π+π0 average relative strong phase δK ππ0 = (199 ± 14)◦ NODE=S032SP1;DTYPE=Y

K−π− 2π+ coherence factor RK 3π = 0.53+0.18
−0.21 NODE=S032CF2;DTYPE=Y

K−π− 2π+ average relative strong phase δK 3π = (125+22
−14)

◦
NODE=S032SP2;DTYPE=Y

D0
→ K−π−2π+, RK 3π (y cosδK 3π

− x sinδK 3π) = (−3.0 ± NODE=S032A82;DTYPE=Y

0.7)× 10−3 TeV−1

K0
S K

+π− coherence factor R
K0

S
K π

= 0.70 ± 0.08
NODE=S032CF3;DTYPE=Y

K0
S K

+π− average relative strong phase δK
0
S
K π = (0 ± 16)◦ NODE=S032SP3;DTYPE=Y

K∗K coherence factor R
K∗K

= 0.94 ± 0.12 NODE=S032CF4;DTYPE=Y

K∗K average relative strong phase δK
∗K = (−17 ± 18)◦ NODE=S032SP4;DTYPE=Y
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CP-violation decay-rate asymmetries (labeled by the D0 decay)CP-violation decay-rate asymmetries (labeled by the D0 decay)CP-violation decay-rate asymmetries (labeled by the D0 decay)CP-violation decay-rate asymmetries (labeled by the D0 decay) CLUMP=V

ACP (K
+K−) = (−0.07 ± 0.11)% NODE=S032A1;DTYPE=v;CLUMP=V

ACP(2K
0
S ) = (0.4 ± 1.4)% NODE=S032A8;DTYPE=v;CLUMP=V

ACP(π
+π−) = (0.13 ± 0.14)% NODE=S032A4;DTYPE=v;CLUMP=V

ACP (π
0π0) = (0.0 ± 0.6)% NODE=S032A7;DTYPE=v;CLUMP=V

ACP (ργ) = (6 ± 15)× 10−2 NODE=S032A00;DTYPE=v;CLUMP=V

ACP (φγ) = (−9 ± 7)× 10−2 NODE=S032A83;DTYPE=v;CLUMP=V

ACP (K
∗(892)0γ) = (−0.3 ± 2.0)× 10−2 NODE=S032A84;DTYPE=v;CLUMP=V

ACP(π
+π−π0) = (0.3 ± 0.4)% NODE=S032A12;DTYPE=v;CLUMP=V

ACP (ρ(770)
+π− → π+π−π0) = (1.2 ± 0.9)% [i ]

NODE=S032A25;DTYPE=v;CLUMP=V

ACP (ρ(770)
0π0 → π+π−π0) = (−3.1 ± 3.0)% [i ]

NODE=S032A26;DTYPE=v;CLUMP=V

ACP (ρ(770)
−π+ → π+π−π0) = (−1.0 ± 1.7)% [i ]

NODE=S032A27;DTYPE=v;CLUMP=V

ACP (ρ(1450)
+π− → π+π−π0) = (0 ± 70)% [i ]

NODE=S032A28;DTYPE=v;CLUMP=V

ACP (ρ(1450)
0π0 → π+π−π0) = (−20 ± 40)% [i ]

NODE=S032A29;DTYPE=v;CLUMP=V

ACP (ρ(1450)
−π+ → π+π−π0) = (6 ± 9)% [i ]

NODE=S032A30;DTYPE=v;CLUMP=V

ACP (ρ(1700)
+π− → π+π−π0) = (−5 ± 14)% [i ]

NODE=S032A31;DTYPE=v;CLUMP=V

ACP (ρ(1700)
0π0 → π+π−π0) = (13 ± 9)% [i ]

NODE=S032A32;DTYPE=v;CLUMP=V

ACP (ρ(1700)
−π+ → π+π−π0) = (8 ± 11)% [i ]

NODE=S032A33;DTYPE=v;CLUMP=V

ACP (f0(980)π
0
→ π+π−π0) = (0 ± 35)% [i ]

NODE=S032A34;DTYPE=v;CLUMP=V

ACP (f0(1370)π
0
→ π+π−π0) = (25 ± 18)% [i ]

NODE=S032A35;DTYPE=v;CLUMP=V

ACP (f0(1500)π
0
→ π+π−π0) = (0 ± 18)% [i ]

NODE=S032A36;DTYPE=v;CLUMP=V

ACP (f0(1710)π
0
→ π+π−π0) = (0 ± 24)% [i ]

NODE=S032A37;DTYPE=v;CLUMP=V

ACP (f2(1270)π
0
→ π+π−π0) = (−4 ± 6)% [i ]

NODE=S032A38;DTYPE=v;CLUMP=V

ACP (σ(400)π
0
→ π+π−π0) = (6 ± 8)% [i ]

NODE=S032A39;DTYPE=v;CLUMP=V

ACP (nonresonant π
+π−π0) = (−13 ± 23)% [i ]

NODE=S032A40;DTYPE=v;CLUMP=V

ACP (a1(1260)
+π− → 2π+ 2π−) = (5 ± 6)% NODE=S032A85;DTYPE=v;CLUMP=V

ACP (a1(1260)
−π+ → 2π+ 2π−) = (14 ± 18)% NODE=S032A86;DTYPE=v;CLUMP=V

ACP (π(1300)
+π− → 2π+ 2π−) = (−2 ± 15)% NODE=S032A87;DTYPE=v;CLUMP=V

ACP (π(1300)
−π+ → 2π+ 2π−) = (−6 ± 30)% NODE=S032A88;DTYPE=v;CLUMP=V

ACP (a1(1640)
+π− → 2π+ 2π−) = (9 ± 26)% NODE=S032A89;DTYPE=v;CLUMP=V

ACP (π2(1670)
+π− → 2π+ 2π−) = (7 ± 18)% NODE=S032A91;DTYPE=v;CLUMP=V

ACP (σ f0(1370) → 2π+ 2π−) = (−15 ± 19)% NODE=S032A92;DTYPE=v;CLUMP=V

ACP (σρ(770)
0
→ 2π+ 2π−) = (3 ± 27)% NODE=S032A93;DTYPE=v;CLUMP=V

ACP (2ρ(770)
0
→ 2π+ 2π−) = (−6 ± 6)% NODE=S032A94;DTYPE=v;CLUMP=V

ACP (2f2(1270) → 2π+ 2π−) = (−28 ± 24)% NODE=S032A95;DTYPE=v;CLUMP=V

ACP (π
+π−π0 η) in D0, D0

→ π+π−π0 η = (−6 ± 6)× 10−2 NODE=S032D07;DTYPE=v;CLUMP=V

ACP (K
+K−π0) = (−1.0 ± 1.7)% NODE=S032A41;DTYPE=v;CLUMP=V

ACP (K
∗(892)+K− → K+K−π0) = (−0.9 ± 1.3)% [i ]

NODE=S032A42;DTYPE=v;CLUMP=V

ACP (K
∗(1410)+K− → K+K−π0) = (−21 ± 24)% [i ]

NODE=S032A43;DTYPE=v;CLUMP=V

ACP ((K
+π0)S−waveK

−
→ K+K−π0) = (7 ± 15)% [i ]

NODE=S032A44;DTYPE=v;CLUMP=V
ACP (φ(1020)π

0
→ K+K−π0) = (1.1 ± 2.2)% [i ]

NODE=S032A45;DTYPE=v;CLUMP=V

ACP (f0(980)π
0
→ K+K−π0) = (−3 ± 19)% [i ]

NODE=S032A46;DTYPE=v;CLUMP=V

ACP (a0(980)
0π0 → K+K−π0) = (−5 ± 16)% [i ]

NODE=S032A47;DTYPE=v;CLUMP=V

ACP (f
′
2(1525)π

0
→ K+K−π0) = (0 ± 160)% [i ]

NODE=S032A48;DTYPE=v;CLUMP=V

ACP (K
∗(892)−K+

→ K+K−π0) = (−5 ± 4)% [i ]
NODE=S032A49;DTYPE=v;CLUMP=V

ACP (K
∗(1410)−K+

→ K+K−π0) = (−17 ± 29)% [i ]
NODE=S032A50;DTYPE=v;CLUMP=V

ACP ((K
−π0 )S−waveK

+
→ K+K−π0) = (−10 ± 40)% [i ]

NODE=S032A51;DTYPE=v;CLUMP=V
ACP(K

0
S π

0) = (−0.20 ± 0.17)% NODE=S032A3;DTYPE=v;CLUMP=V
ACP (K

0
S η) = (0.5 ± 0.5)% NODE=S032A52;DTYPE=v;CLUMP=V

ACP (K
0
S η
′) = (1.0 ± 0.7)% NODE=S032A53;DTYPE=v;CLUMP=V

ACP(K
0
S φ) = (−3 ± 9)% NODE=S032A2;DTYPE=v;CLUMP=V

ACP(K
−π+) = (0.2 ± 0.5)% NODE=S032A23;DTYPE=v;CLUMP=V

ACP(K
+π−) = (−0.9 ± 1.4)% NODE=S032A5;DTYPE=v;CLUMP=V

ACP (DCP (±1) → K∓π±) = (12.7 ± 1.5)%
NODE=S032A72;DTYPE=v;CLUMP=V

ACP(K
−π+π0) = (0.1 ± 0.5)% NODE=S032A6;DTYPE=v;CLUMP=V
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ACP(K
+π−π0) = (0 ± 5)% NODE=S032A9;DTYPE=v;CLUMP=V

ACP(K
0
S π

+π−) = (−0.1 ± 0.8)% NODE=S032A10;DTYPE=v;CLUMP=V
ACP(K

∓π± η) in D0, D0
→ K∓π± η = (−1.9 ± 1.6)× 10−2 NODE=S032D04;DTYPE=v;CLUMP=V

ACP(K
0
S π

0 η) in D0, D0
→ K0

S π
0 η = (−3.9 ± 3.3)× 10−2 NODE=S032D05;DTYPE=v;CLUMP=V

ACP(K
∓π±π0 η) in D0, D0

→ K∓π±π0 η = (−8 ± 5)× 10−2 NODE=S032D06;DTYPE=v;CLUMP=V

ACP(K
∗(892)−π+ → K0

S π
+π−) = (0.4 ± 0.5)% NODE=S032A13;DTYPE=v;CLUMP=V

ACP(K
∗(892)+π− → K0

S π
+π−) = (1 ± 6)% NODE=S032A14;DTYPE=v;CLUMP=V

ACP(K
0ρ0 → K0

S π
+π−) = (−0.1 ± 0.5)% NODE=S032A15;DTYPE=v;CLUMP=V

ACP(K
0ω → K0

S π
+π−) = (−13 ± 7)% NODE=S032A16;DTYPE=v;CLUMP=V

ACP(K
0 f0(980) → K0

S π
+π−) = (−0.4 ± 2.7)% NODE=S032A17;DTYPE=v;CLUMP=V

ACP(K
0 f2(1270) → K0

S π
+π−) = (−4 ± 5)% NODE=S032A18;DTYPE=v;CLUMP=V

ACP(K
0 f0(1370) → K0

S π
+π−) = (−1 ± 9)% NODE=S032A19;DTYPE=v;CLUMP=V

ACP (K
0ρ0(1450) → K0

S π
+π−) = (−4 ± 10)% NODE=S032A55;DTYPE=v;CLUMP=V

ACP (K
0 f0(600) → K0

S π
+π−) = (−3 ± 5)% NODE=S032A56;DTYPE=v;CLUMP=V

ACP (K
∗(1410)−π+ → K0

S π
+π−) = (−2 ± 9)% NODE=S032A54;DTYPE=v;CLUMP=V

ACP (K
∗
0(1430)

−π+ → K0
S π

+π−) = (4 ± 4)% NODE=S032A20;DTYPE=v;CLUMP=V
ACP (K

∗
0(1430)

+π− → K0
S π

+π−) = (12 ± 15)% NODE=S032A58;DTYPE=v;CLUMP=V
ACP(K

∗
2(1430)

−π+ → K0
S π

+π−) = (3 ± 6)% NODE=S032A21;DTYPE=v;CLUMP=V
ACP (K

∗
2(1430)

+π− → K0
S π

+π−) = (−10 ± 32)% NODE=S032A59;DTYPE=v;CLUMP=V
ACP(K

−π+π+π−) = (0.2 ± 0.5)% NODE=S032A24;DTYPE=v;CLUMP=V

ACP(K
+π−π+π−) = (−2 ± 4)% NODE=S032A11;DTYPE=v;CLUMP=V

ACP(K
+K−π+π−) = (1.3 ± 1.7)% NODE=S032CPK;DTYPE=v;CLUMP=V

ACP (K
∗
1(1270)

+K− → K+K−π+π−) = (−2.3 ± 1.7)% NODE=S032A97;DTYPE=v;CLUMP=V
ACP (K

∗
1(1270)

+K− → K∗0π+K−) = (−1 ± 10)% NODE=S032A60;DTYPE=v;CLUMP=V
ACP (K

∗
1(1270)

−K+
→ K∗0π−K+) = (−10 ± 32)% NODE=S032A61;DTYPE=v;CLUMP=V

ACP (K
∗
1(1270)

−K+
→ K+K−π+π−) = (1.7 ± 3.5)% NODE=S032A98;DTYPE=v;CLUMP=V

ACP (K
∗
1(1270)

+K− → ρ0K+K−) = (−7 ± 17)% NODE=S032A62;DTYPE=v;CLUMP=V
ACP (K

∗
1(1270)

−K+
→ ρ0K−K+) = (10 ± 13)% NODE=S032A63;DTYPE=v;CLUMP=V

ACP (K1(1400)
+K− → K+K−π+π−) = (−4.4 ± 2.1)% NODE=S032A99;DTYPE=v;CLUMP=V

ACP (K
∗(1410)+K− → K∗0π+K−) = (−20 ± 17)% NODE=S032A64;DTYPE=v;CLUMP=V

ACP (K
∗(1410)−K+

→ K∗0π−K+) = (−1 ± 14)% NODE=S032A65;DTYPE=v;CLUMP=V

ACP (K
∗(1680)+K− → K+K−π+π−) = (−17 ± 29)% NODE=S032C00;DTYPE=v;CLUMP=V

ACP (K
∗0K∗0) in D0, D0

→ K∗0K∗0 = (−5 ± 14)% NODE=S032C07;DTYPE=v;CLUMP=V

ACP (K
∗0K∗0 S-wave) = (−3.9 ± 2.2)% NODE=S032A66;DTYPE=v;CLUMP=V

ACP (φρ
0) in D0, D0

→ φρ0 = (1 ± 9)% NODE=S032C08;DTYPE=v;CLUMP=V

ACP (φρ
0 S-wave) = (−3 ± 5)% NODE=S032A67;DTYPE=v;CLUMP=V

ACP (φρ
0 D-wave) = (−37 ± 19)% NODE=S032A68;DTYPE=v;CLUMP=V

ACP (φ(π
+π− )S−wave) = (6 ± 6)% NODE=S032A69;DTYPE=v;CLUMP=V

ACP (K
∗(892)0 (K−π+ )S−wave) = (−10 ± 40)% NODE=S032C09;DTYPE=v;CLUMP=V

ACP (K
+K−π+π−non-resonant) = (8 ± 20)% NODE=S032C75;DTYPE=v;CLUMP=V

ACP ((K
−π+)P−wave (K+π−)S−wave) = (3 ± 11)% NODE=S032A70;DTYPE=v;CLUMP=V

ACP(K
+K−µ+µ−) in D0 , D0

→ K+K−µ+µ− = (0 ± 11)% NODE=S032C77;DTYPE=v;CLUMP=V

ACP(π
+π−µ+µ−) in D0 , D0

→ π+π−µ+µ− = (5 ± 4)% NODE=S032C78;DTYPE=v;CLUMP=V

CP-even fractions (labeled by the D0 decay)CP-even fractions (labeled by the D0 decay)CP-even fractions (labeled by the D0 decay)CP-even fractions (labeled by the D0 decay) CLUMP=N

CP-even fraction in D0
→ π+π−π0 decays = (97.3 ± 1.7)% NODE=S032EFP;DTYPE=Y;CLUMP=N

CP-even fraction in D0
→ K+K−π0 decays = (73 ± 6)% NODE=S032EFK;DTYPE=Y;CLUMP=N

CP-even fraction in D0
→ π+π−π+π− decays = (76.9± 2.3)% NODE=S032EFL;DTYPE=Y;CLUMP=N

CP-even fraction in D0
→ K0

S π
+π−π0 decays = (23.8 ± 1.7)% NODE=S032C79;DTYPE=Y;CLUMP=N

CP-even fraction in D0
→ K+K−π+π− decays = (75 ± 4)% NODE=S032A96;DTYPE=Y;CLUMP=N

CP-violation asymmetry differenceCP-violation asymmetry differenceCP-violation asymmetry differenceCP-violation asymmetry difference CLUMP=K

∆ACP = ACP (K
+K−) − ACP (π

+π−) = (−0.154 ± 0.029)% NODE=S032DCP;DTYPE=v;CLUMP=K
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χ2 tests of CP-violation (CPV ) p-valuesχ2 tests of CP-violation (CPV ) p-valuesχ2 tests of CP-violation (CPV ) p-valuesχ2 tests of CP-violation (CPV ) p-values CLUMP=L

Local CPV in D0, D0
→ π+π−π0 = 4.9% NODE=S032L01;DTYPE=v;CLUMP=L;OUR

EVAL;→ UNCHECKED ←
Local CPV in D0, D0

→ π+π−π+π− = (0.6 ± 0.2)% NODE=S032L02;DTYPE=v;CLUMP=L

Local CPV in D0, D0
→ K0

S π
+π− = 96% NODE=S032L03;DTYPE=v;CLUMP=L

Local CPV in D0, D0
→ K+K−π0 = 16.6% NODE=S032L04;DTYPE=v;CLUMP=L

Local CPV in D0, D0
→ K+K−π+π− = 9.1% NODE=S032L05;DTYPE=v;CLUMP=L

T-violation decay-rate asymmetryT-violation decay-rate asymmetryT-violation decay-rate asymmetryT-violation decay-rate asymmetry CLUMP=T

AT (K+K−π+π−) = (2.9 ± 2.2)× 10−3 [b]
NODE=S032TV0;DTYPE=t;CLUMP=T

ATviol(KS π
+π−π0) in D0, D0

→ KS π
+π−π0 = (−0.3+1.4

−1.6)× NODE=S032C76;DTYPE=t
10−3

CPT-violation decay-rate asymmetryCPT-violation decay-rate asymmetryCPT-violation decay-rate asymmetryCPT-violation decay-rate asymmetry CLUMP=E

ACPT (K∓π±) = 0.008 ± 0.008 NODE=S032CPT;DTYPE=r;CLUMP=E

Form factorsForm factorsForm factorsForm factors CLUMP=F

rV ≡ V(0)/A1(0) in D0
→ K∗(892)− ℓ+ νℓ = 1.46 ± 0.07 NODE=S032FRV;DTYPE=f;CLUMP=F

r2 ≡ A2(0)/A1(0) in D0
→ K∗(892)− ℓ+ νℓ = 0.68 ± 0.06 NODE=S032FR2;DTYPE=f;CLUMP=F

f+(0) in D0
→ K− ℓ+ νℓ = 0.736 ± 0.004 NODE=S032FK3;DTYPE=f;CLUMP=F

f+(0)
∣

∣Vcs

∣

∣ in D0
→ K− ℓ+ νℓ = 0.7166 ± 0.0030 NODE=S032FK0;DTYPE=f;CLUMP=F

r1 ≡ a1/a0 in D0
→ K− ℓ+ νℓ = −2.40 ± 0.16 NODE=S032FK1;DTYPE=f;CLUMP=F

r2 ≡ a2/a0 in D0
→ K− ℓ+ νℓ = 5 ± 4 NODE=S032FK2;DTYPE=f;CLUMP=F

f+(0) in D0
→ π− ℓ+ νℓ = 0.637 ± 0.009 NODE=S032FP3;DTYPE=f;CLUMP=F

f+(0)
∣

∣Vcd

∣

∣ in D0
→ π− ℓ+ νℓ = 0.1436 ± 0.0026 (S = 1.5) NODE=S032FP0;DTYPE=f;CLUMP=F

r1 ≡ a1/a0 in D0
→ π− ℓ+ νℓ = −1.97 ± 0.28 (S = 1.4) NODE=S032FP1;DTYPE=f;CLUMP=F

r2 ≡ a1/a0 in D0
→ π− ℓ+ νℓ = −0.2 ± 2.2 (S = 1.7) NODE=S032FP2;DTYPE=f;CLUMP=F

Most decay modes (other than the semileptonic modes) that involve a neu- NODE=S032235;NODE=S032
tral K meson are now given as K0

S
modes, not as K0 modes. Nearly always

it is a K0
S

that is measured, and interference between Cabibbo-allowed

and doubly Cabibbo-suppressed modes can invalidate the assumption that
2 Γ(K0

S
) = Γ(K0).

Scale factor/ p

D0 DECAY MODESD0 DECAY MODESD0 DECAY MODESD0 DECAY MODES Fraction (Γi /Γ) Confidence level(MeV/c)

Topological modesTopological modesTopological modesTopological modes NODE=S032;CLUMP=P
DESIG=3320-prongs [j ] (15 ± 6 ) % –
DESIG=3332-prongs (71 ± 6 ) % –
DESIG=3344-prongs [k] (14.6 ± 0.5 ) % –
DESIG=3356-prongs [l ] ( 6.5 ± 1.3 )× 10−4 –

Inclusive modesInclusive modesInclusive modesInclusive modes NODE=S032;CLUMP=A

DESIG=10e+ anything [n] ( 6.49 ± 0.11 ) % –
DESIG=27µ+ anything ( 6.8 ± 0.6 ) % –
DESIG=11K− anything (54.7 ± 2.8 ) % S=1.3 –
DESIG=13K0 anything + K0 anything (47 ± 4 ) % –
DESIG=12K+ anything ( 3.4 ± 0.4 ) % –
DESIG=340K∗(892)− anything (15 ± 9 ) % –
DESIG=312K∗(892)0 anything ( 9 ± 4 ) % –
DESIG=341K∗(892)+ anything < 3.6 % CL=90% –
DESIG=313K∗(892)0 anything ( 2.8 ± 1.3 ) % –
DESIG=21η anything ( 9.5 ± 0.9 ) % –
DESIG=342η′ anything ( 2.48 ± 0.27 ) % –
DESIG=249φ anything ( 1.08 ± 0.04 ) % –
DESIG=433invisibles < 9.4 × 10−5 CL=90% –
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Semileptonic modesSemileptonic modesSemileptonic modesSemileptonic modes NODE=S032;CLUMP=B

DESIG=46K− e+ νe ( 3.541± 0.034) % S=1.3 867

DESIG=77K−µ+ νµ ( 3.41 ± 0.04 ) % 864

DESIG=129K∗(892)− e+ νe ( 2.15 ± 0.16 ) % 719

DESIG=307K∗(892)−µ+ νµ ( 1.89 ± 0.24 ) % 714

DESIG=127K−π0 e+ νe ( 1.6 + 1.3
− 0.5 ) % 861

DESIG=128K0π− e+ νe ( 1.44 ± 0.04 ) % 860

DESIG=550(K0π−) S−wave e
+ νe ( 7.9 ± 1.7 )× 10−4 860

DESIG=360K−π+π− e+ νe ( 2.8 + 1.4
− 1.1 )× 10−4 843

DESIG=361K1(1270)
− e+ νe ( 7.6 + 4.0

− 3.1 )× 10−4 511

DESIG=183K−π+π−µ+ νµ < 1.3 × 10−3 CL=90% 821

DESIG=184(K∗(892)π )−µ+ νµ < 1.5 × 10−3 CL=90% 692

DESIG=49π− e+ νe ( 2.91 ± 0.04 )× 10−3 927

DESIG=308π−µ+ νµ ( 2.67 ± 0.12 )× 10−3 S=1.3 924

DESIG=549π−π0 e+ νe ( 1.45 ± 0.07 )× 10−3 922

DESIG=320ρ− e+ νe ( 1.50 ± 0.12 )× 10−3 S=1.9 771

DESIG=495a(980)− e+ νe , a− → ηπ− ( 1.33 + 0.34
− 0.30 )× 10−4 –

DESIG=561b1(1235)
− e+ νe , b−1 → ωπ− < 1.12 × 10−4 CL=90% –

Hadronic modes with one KHadronic modes with one KHadronic modes with one KHadronic modes with one K NODE=S032;CLUMP=C

DESIG=1K−π+ ( 3.946± 0.030) % S=1.2 861

DESIG=9K0
S π

0 ( 1.239± 0.022) % 860

DESIG=363K0
Lπ

0 (10.0 ± 0.7 )× 10−3 860

DESIG=3K0
S π

+π− [c] ( 2.80 ± 0.18 ) % S=1.1 842

DESIG=17K0
S ρ

0 ( 6.3 + 0.6
− 0.8 )× 10−3 674

DESIG=285K0
S ω, ω → π+π− ( 2.0 ± 0.6 )× 10−4 670

DESIG=384K0
S (π

+π−)S−wave ( 3.3 ± 0.8 )× 10−3 842

DESIG=199K0
S f0(980), f0 → π+π− ( 1.20 + 0.40

− 0.23 )× 10−3 549

DESIG=201K0
S f0(1370), f0 → π+π− ( 2.8 + 0.9

− 1.3 )× 10−3 †

DESIG=200K0
S f2(1270), f2 → π+π− ( 9 +10

− 6 )× 10−5 262

DESIG=81K∗(892)−π+, K∗− →

K0
S π
−

( 1.64 + 0.14
− 0.17 ) % 711

DESIG=203K∗0(1430)
−π+, K∗−0 →

K0
S π
−

( 2.67 + 0.40
− 0.33 )× 10−3 378

DESIG=286K∗2(1430)
−π+, K∗−2 →

K0
S π
−

( 3.4 + 1.9
− 1.0 )× 10−4 367

DESIG=279K∗(1680)−π+, K∗− →

K0
S π
−

( 4.4 ± 3.5 )× 10−4 46

DESIG=179K∗(892)+π−, K∗+ →

K0
S π

+
[o] ( 1.13 + 0.60

− 0.34 )× 10−4 711

DESIG=382K∗0(1430)
+π−, K∗+0 →

K0
S π

+

[o] < 1.4 × 10−5 CL=95% –

DESIG=383K∗2(1430)
+π−, K∗+2 →

K0
S π

+

[o] < 3.4 × 10−5 CL=95% –

DESIG=33K0
S π

+π− nonresonant ( 2.5 + 6.0
− 1.6 )× 10−4 842

DESIG=8K−π+π0 [c] (14.4 ± 0.5 ) % S=2.0 844

DESIG=16K−ρ+ (11.2 ± 0.7 ) % 675

DESIG=271K−ρ(1700)+, ρ+ → π+π0 ( 8.2 ± 1.8 )× 10−3 †

DESIG=83K∗(892)−π+, K∗(892)− →

K−π0
( 2.31 + 0.40

− 0.20 ) % 711

DESIG=82K∗(892)0π0, K∗(892)0 →

K−π+
( 1.95 ± 0.24 ) % 711
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DESIG=272K∗0(1430)
−π+, K∗−0 →

K−π0
( 4.8 ± 2.2 )× 10−3 378

DESIG=273K∗0(1430)
0π0, K∗00 →

K−π+
( 5.9 + 5.0

− 1.6 )× 10−3 379

DESIG=274K∗(1680)−π+, K∗− →

K−π0
( 1.9 ± 0.7 )× 10−3 46

DESIG=32K−π+π0 nonresonant ( 1.15 + 0.60
− 0.20 ) % 844

DESIG=185K0
S 2π

0 ( 9.1 ± 1.1 )× 10−3 S=2.2 843

DESIG=390K0
S (2π

0)S−wave ( 2.6 ± 0.7 )× 10−3 –

DESIG=202K∗(892)0π0, K∗0 → K0
S π

0 ( 8.1 ± 0.7 )× 10−3 711

DESIG=391K∗(1430)0π0, K∗0 →

K0
S π

0
( 4 ±23 )× 10−5 –

DESIG=392K∗(1680)0π0, K∗0 →

K0
S π

0
( 1.0 ± 0.4 )× 10−3 –

DESIG=393K0
S f2(1270), f2 → 2π0 ( 2.3 ± 1.1 )× 10−4 –

DESIG=3942K0
S , oneK

0
S → 2π0 ( 3.2 ± 1.1 )× 10−4 –

DESIG=2K−2π+π− [c] ( 8.22 ± 0.14 ) % S=1.1 813

DESIG=116K−π+ρ0 total ( 6.86 ± 0.31 ) % 609

DESIG=23K−π+ρ0 3-body ( 6.1 ± 1.6 )× 10−3 609

DESIG=86K∗(892)0ρ0, K∗0 →

K−π+
( 1.01 ± 0.05 ) % 416

DESIG=73K∗(892)0ρ0 transverse,
K∗0 → K−π+

( 1.2 ± 0.4 ) % 417

DESIG=181K− a1(1260)
+, a+1 →

ρ0π+
( 4.32 ± 0.32 ) % 327

DESIG=475K1(1270)
−π+, K−1 →

K−π+π− total

( 3.9 ± 0.4 )× 10−3 –

DESIG=182K1(1270)
−π+, K−1 →

K∗(892)0π−, K∗0 →

K−π+

( 6.6 ± 2.3 )× 10−4 484

DESIG=68K−2π+π−nonresonant ( 1.81 ± 0.07 ) % 813

DESIG=143K0
S π

+π−π0 [p] ( 5.2 ± 0.6 ) % 813

DESIG=135;OUR EVAL;→ UNCHECKED ←K0
S η, η → π+π−π0 ( 1.17 ± 0.03 )× 10−3 772

DESIG=110;OUR EVAL;→ UNCHECKED ←K0
S ω, ω → π+π−π0 ( 9.9 ± 0.6 )× 10−3 670

DESIG=20K−π+ 2π0 ( 8.86 ± 0.23 ) % 815

DESIG=41K−2π+π−π0 ( 4.3 ± 0.4 ) % 771

DESIG=55;OUR EVAL;→ UNCHECKED ←K∗(892)0π+π−π0, K∗0 →

K−π+
( 1.3 ± 0.6 ) % 643

DESIG=206;OUR EVAL;→ UNCHECKED ←K−π+ω, ω → π+π−π0 ( 2.8 ± 0.5 ) % 605

DESIG=207;OUR EVAL;→ UNCHECKED ←K∗(892)0ω, K∗0 →

K−π+, ω →

π+π−π0

( 6.5 ± 3.0 )× 10−3 410

DESIG=292K0
S ηπ

0 ( 1.01 ± 0.05 ) % 721

DESIG=293K0
S a0(980), a0 → ηπ0 ( 1.20 ± 0.28 ) % –

DESIG=294K∗(892)0 η, K∗0 → K0
S π

0 ( 2.9 ± 0.7 )× 10−3 –

DESIG=553K−π+ η ( 1.88 ± 0.05 ) % S=1.4 721

DESIG=566K∗(892)0 η, K∗0 → K−π+ ( 8.9 + 0.8
− 0.6 )× 10−3 –

DESIG=567a0(980)
+K−, a+0 → ηπ+ ( 7.4 + 0.9

− 0.7 )× 10−3 –

DESIG=560K∗2(1980)
−π+, K∗−2 →

K− η

( 2.2 + 1.7
− 1.9 )× 10−4 –

DESIG=556K−π+π0 η ( 4.49 ± 0.27 )× 10−3 656

DESIG=557K0
S π

+π− η ( 2.80 ± 0.21 )× 10−3 651

DESIG=558K0
S 2π

0 η ( 1.76 ± 0.26 )× 10−3 656

DESIG=97K0
S 2π

+ 2π− ( 2.66 ± 0.30 )× 10−3 768

DESIG=174K0
S ρ

0π+π− , noK∗(892)− ( 1.1 ± 0.7 )× 10−3 –
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DESIG=175K∗(892)−2π+π−,
K∗(892)− → K0

S π
− ,

no ρ0

( 5 ± 7 )× 10−4 642

DESIG=176K∗(892)−ρ0π+,
K∗(892)− → K0

S π
−

( 1.6 ± 0.6 )× 10−3 230

DESIG=177K0
S 2π

+ 2π−nonresonant < 1.2 × 10−3 CL=90% 768

DESIG=288K−3π+ 2π− ( 2.2 ± 0.6 )× 10−4 713

Fractions of some of the following modes with resonances have already CLUMP=D;NODE=S032
appeared above as submodes of particular charged-particle modes. These

nine modes below are all corrected for unseen decays of the resonances.

DESIG=65K0
S η ( 5.08 ± 0.13 )× 10−3 772

DESIG=64K0
S ω ( 1.11 ± 0.06 ) % 670

DESIG=187K0
S η
′(958) ( 9.49 ± 0.32 )× 10−3 565

DESIG=56K∗(892)0π+π−π0 ( 1.9 ± 0.9 ) % 643

DESIG=66K∗(892)0 η ( 1.41 ± 0.12 ) % 583

DESIG=197K−π+ω ( 3.1 ± 0.6 ) % 605

DESIG=57K∗(892)0ω ( 1.1 ± 0.5 ) % 410

DESIG=189K−π+ η′(958) ( 6.43 ± 0.34 )× 10−3 479

DESIG=501K0
S η
′(958)π0 ( 2.52 ± 0.27 )× 10−3 479

DESIG=190K∗(892)0 η′(958) < 1.0 × 10−3 CL=90% 119

Hadronic modes with three K ’sHadronic modes with three K ’sHadronic modes with three K ’sHadronic modes with three K ’s NODE=S032;CLUMP=S

DESIG=31K0
S K

+K− ( 4.42 ± 0.32 )× 10−3 544

DESIG=321K0
S a0(980)

0, a00 → K+K− ( 2.9 ± 0.4 )× 10−3 –

DESIG=322K− a0(980)
+, a+0 →

K+K0
S

( 5.9 ± 1.8 )× 10−4 –

DESIG=323K+ a0(980)
−, a−0 →

K−K0
S

< 1.1 × 10−4 CL=95% –

DESIG=324K0
S f0(980), f0 → K+K− < 9 × 10−5 CL=95% –

DESIG=114K0
S φ, φ → K+K− ( 2.03 ± 0.15 )× 10−3 520

DESIG=325K0
S f0(1370), f0 → K+K− ( 1.7 ± 1.1 )× 10−4 –

DESIG=583K0
S ( 7.5 ± 0.7 )× 10−4 S=1.4 539

DESIG=219K+2K−π+ ( 2.25 ± 0.32 )× 10−4 434

DESIG=283K+K−K∗(892)0, K∗0 →

K−π+
( 4.5 ± 1.8 )× 10−5 †

DESIG=275K−π+φ, φ → K+K− ( 4.0 ± 1.7 )× 10−5 422

DESIG=284φK∗(892)0, φ → K+K−,
K∗0 → K−π+

( 1.08 ± 0.20 )× 10−4 †

DESIG=282K+2K−π+nonresonant ( 3.4 ± 1.5 )× 10−5 434

DESIG=3092K0
S K
±π∓ ( 5.9 ± 1.3 )× 10−4 427

Pionic modesPionic modesPionic modesPionic modes NODE=S032;CLUMP=E

DESIG=5π+π− ( 1.453± 0.024)× 10−3 S=1.4 922

DESIG=1732π0 ( 8.26 ± 0.25 )× 10−4 923

DESIG=29π+π−π0 ( 1.49 ± 0.06 ) % S=2.1 907

DESIG=326ρ+π− ( 1.01 ± 0.04 ) % 764

DESIG=327ρ0π0 ( 3.86 ± 0.23 )× 10−3 764

DESIG=328ρ−π+ ( 5.15 ± 0.25 )× 10−3 764

DESIG=367ρ(1450)+π−, ρ+ → π+π0 ( 1.6 ± 2.1 )× 10−5 –
DESIG=368ρ(1450)0π0, ρ0 → π+π− ( 4.5 ± 1.9 )× 10−5 –
DESIG=369ρ(1450)−π+, ρ− → π−π0 ( 2.7 ± 0.4 )× 10−4 –
DESIG=370ρ(1700)+π−, ρ+ → π+π0 ( 6.1 ± 1.5 )× 10−4 –
DESIG=371ρ(1700)0π0, ρ0 → π+π− ( 7.4 ± 1.8 )× 10−4 –
DESIG=372ρ(1700)−π+, ρ− → π−π0 ( 4.8 ± 1.1 )× 10−4 –
DESIG=330f0(980)π

0, f0 → π+π− ( 3.7 ± 0.9 )× 10−5 –
DESIG=329f0(500)π

0, f0 → π+π− ( 1.22 ± 0.22 )× 10−4 –
DESIG=373f0(1370)π

0, f0 → π+π− ( 5.5 ± 2.1 )× 10−5 –
DESIG=374f0(1500)π

0, f0 → π+π− ( 5.8 ± 1.6 )× 10−5 –
DESIG=375f0(1710)π

0, f0 → π+π− ( 4.6 ± 1.6 )× 10−5 –
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DESIG=376f2(1270)π
0, f2 → π+π− ( 1.96 ± 0.21 )× 10−4 –

DESIG=377π+π−π0nonresonant ( 1.3 ± 0.4 )× 10−4 907

DESIG=3143π0 ( 2.0 ± 0.5 )× 10−4 908

DESIG=182π+ 2π− ( 7.55 ± 0.20 )× 10−3 880

DESIG=348a1(1260)
+π−, a+1 →

2π+π− total

( 4.53 ± 0.31 )× 10−3 –

DESIG=349a1(1260)
+π−, a+1 →

ρ0π+S-wave

( 3.13 ± 0.21 )× 10−3 –

DESIG=350a1(1260)
+π−, a+1 →

ρ0π+D-wave

( 1.9 ± 0.5 )× 10−4 –

DESIG=351a1(1260)
+π−, a+1 →

σπ+
( 6.4 ± 0.7 )× 10−4 –

DESIG=445a1(1260)
−π+, a−1 →

ρ0π−S-wave

( 2.3 ± 0.9 )× 10−4 –

DESIG=447a1(1260)
−π+, a−1 → σπ− ( 6.0 ± 3.4 )× 10−5 –

DESIG=448π(1300)+π−, π(1300)+ →

σπ+
( 5.1 ± 2.7 )× 10−4 –

DESIG=449π(1300)−π+, π(1300)− →

σπ−
( 2.3 ± 2.2 )× 10−4 –

DESIG=450a1(1640)
+π−, a+1 →

ρ0π+D-wave

( 3.2 ± 1.6 )× 10−4 –

DESIG=451a1(1640)
+π−, a+1 → σπ+ ( 1.8 ± 1.4 )× 10−4 –

DESIG=452π2(1670)
+π−, π+2 →

f2(1270)
0π+, f 02 →

π+π−

( 2.0 ± 0.9 )× 10−4 –

DESIG=453π2(1670)
+π−, π+2 → σπ+ ( 2.6 ± 1.0 )× 10−4 –

DESIG=3522ρ0 total ( 1.85 ± 0.13 )× 10−3 518

DESIG=3532ρ0 , parallel helicities ( 8.3 ± 3.2 )× 10−5 –
DESIG=3542ρ0 , perpendicular helici-

ties
( 4.8 ± 0.6 )× 10−4 –

DESIG=3552ρ0 , longitudinal helicities ( 1.27 ± 0.10 )× 10−3 –
DESIG=4562ρ(770)0, S-wave ( 1.8 ± 1.3 )× 10−4 –
DESIG=4572ρ(770)0, P-wave ( 5.3 ± 1.3 )× 10−4 –
DESIG=4582ρ(770)0, D-wave ( 6.2 ± 3.0 )× 10−4 –
DESIG=356Resonant (π+π−)π+π−

3-body total
( 1.51 ± 0.12 )× 10−3 –

DESIG=357σπ+π− ( 6.2 ± 0.9 )× 10−4 –
DESIG=455σρ(770)0 ( 5.0 ± 2.5 )× 10−4 –
DESIG=358f0(980)π

+π−, f0 →

π+π−
( 1.8 ± 0.5 )× 10−4 –

DESIG=359f2(1270)π
+π−, f2 →

π+π−
( 3.7 ± 0.6 )× 10−4 –

DESIG=4592f2(1270), f2 → π+π− ( 1.6 ± 1.8 )× 10−4 –
DESIG=454f0(1370)σ, f0 →

π+π−
( 1.6 ± 0.5 )× 10−3 –

DESIG=315π+π−2π0 ( 1.02 ± 0.09 ) % 882

DESIG=316ηπ0 [q] ( 6.3 ± 0.6 )× 10−4 S=1.1 846

DESIG=317ωπ0 [q] ( 1.17 ± 0.35 )× 10−4 761

DESIG=496ωη ( 1.98 ± 0.18 )× 10−3 S=1.1 648

DESIG=952π+ 2π−π0 ( 4.2 ± 0.5 )× 10−3 844

DESIG=318ηπ+π− [q] ( 1.16 ± 0.07 )× 10−3 827

DESIG=319ωπ+π− [q] ( 1.33 ± 0.20 )× 10−3 738

DESIG=562ωπ0π0 < 1.10 × 10−3 CL=90% 740

DESIG=498η2π0 ( 3.8 ± 1.3 )× 10−4 829

DESIG=559π+π−π0 η ( 3.23 ± 0.22 )× 10−3 797

DESIG=963π+ 3π− ( 4.3 ± 1.2 )× 10−4 795

DESIG=378η′(958)π0 ( 9.2 ± 1.0 )× 10−4 678

DESIG=379η′(958)π+π− ( 4.5 ± 1.7 )× 10−4 650

DESIG=3802η ( 2.11 ± 0.19 )× 10−3 S=2.3 754

DESIG=4992ηπ0 ( 7.3 ± 2.2 )× 10−4 699

DESIG=5003η < 1.3 × 10−4 CL=90% 421

DESIG=381ηη′(958) ( 1.01 ± 0.19 )× 10−3 537
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Hadronic modes with a K K pairHadronic modes with a K K pairHadronic modes with a K K pairHadronic modes with a K K pair NODE=S032;CLUMP=F

DESIG=7K+K− ( 4.08 ± 0.06 )× 10−3 S=1.6 791

DESIG=352K0
S ( 1.41 ± 0.05 )× 10−4 S=1.1 789

DESIG=93K0
S K
−π+ ( 3.3 ± 0.5 )× 10−3 S=1.1 739

DESIG=91K∗(892)0K0
S , K∗0 →

K−π+
( 8.2 ± 1.6 )× 10−5 608

DESIG=412K∗(892)+K−, K∗+ →

K0
S π

+
( 1.89 ± 0.30 )× 10−3 –

DESIG=417K∗(1410)0K0
S , K∗0 →

K−π+
( 1.3 ± 1.9 )× 10−4 –

DESIG=414K∗(1410)+K−, K∗+ →

K0
S π

+
( 3.2 ± 1.9 )× 10−4 –

DESIG=420(K−π+)S−waveK
0
S ( 6.0 ± 2.9 )× 10−4 739

DESIG=419(K0
S π

+)S−waveK
− ( 3.9 ± 1.0 )× 10−4 739

DESIG=423a0(980)
−π+, a−0 → K0

S K
− ( 1.3 ± 1.4 )× 10−4 –

DESIG=424a0(1450)
−π+, a−0 →

K0
S K
−

( 2.5 ± 2.0 )× 10−5 –

DESIG=429a2(1320)
−π+, a−2 →

K0
S K
−

( 5 ± 5 )× 10−6 –

DESIG=425ρ(1450)−π+, ρ− → K0
S K
− ( 4.6 ± 2.5 )× 10−5 –

DESIG=123K0
S K

+π− ( 2.17 ± 0.34 )× 10−3 S=1.1 739

DESIG=124K∗(892)0K0
S , K∗0 →

K+π−
( 1.12 ± 0.21 )× 10−4 608

DESIG=413K∗(892)−K+, K∗− →

K0
S π
−

( 6.2 ± 1.0 )× 10−4 –

DESIG=418K∗(1410)0K0
S , K∗0 →

K+π+
( 5 ± 8 )× 10−5 –

DESIG=415K∗(1410)−K+, K∗− →

K0
S π
−

( 2.6 ± 2.0 )× 10−4 –

DESIG=421(K+π−)S−waveK
0
S ( 3.7 ± 1.9 )× 10−4 739

DESIG=422(K0
S π
−)S−waveK

+ ( 1.4 ± 0.6 )× 10−4 739

DESIG=426a0(980)
+π−, a+0 → K0

S K
+ ( 6 ± 4 )× 10−4 –

DESIG=427a0(1450)
+π−, a+0 →

K0
S K

+

( 3.2 ± 2.5 )× 10−5 –

DESIG=428ρ(1700)+π−, ρ+ → K0
S K

+ ( 1.1 ± 0.6 )× 10−5 –

DESIG=243K+K−π0 ( 3.42 ± 0.14 )× 10−3 743

DESIG=344K∗(892)+K−, K∗(892)+ →

K+π0
( 1.52 ± 0.07 )× 10−3 –

DESIG=345K∗(892)−K+, K∗(892)− →

K−π0
( 5.4 ± 0.4 )× 10−4 –

DESIG=364(K+π0)S−waveK
− ( 2.43 ± 0.18 )× 10−3 743

DESIG=365(K−π0)S−waveK
+ ( 1.3 ± 0.5 )× 10−4 743

DESIG=366f0(980)π
0, f0 → K+K− ( 3.6 ± 0.6 )× 10−4 –

DESIG=346φπ0, φ → K+K− ( 6.6 ± 0.4 )× 10−4 –
DESIG=2422K0

S π
0 < 5.9 × 10−4 740

DESIG=554K+K− η ( 5.9 ± 1.9 )× 10−5 514

DESIG=5552K0
S η ( 1.3 ± 0.6 )× 10−4 508

DESIG=563K+K−π0π0 ( 6.9 ± 0.8 )× 10−4 681

DESIG=63K+K−π+π− ( 2.47 ± 0.11 )× 10−3 677

DESIG=115φ(π+π−)S−wave, φ →

K+K−
(10 ± 5 )× 10−5 614

DESIG=134(φρ0)S−wave, φ → K+K− ( 6.9 ± 0.6 )× 10−4 250

DESIG=461(φρ0)P−wave, φ → K+K− ( 4.0 ± 1.9 )× 10−5 –

DESIG=395(φρ0)D−wave, φ → K+K− ( 4.2 ± 1.4 )× 10−5 –

DESIG=396(K∗(892)0K∗(892)0)S−wave,

K∗0 → K±π∓
( 2.24 ± 0.13 )× 10−4 –

DESIG=462(K∗(892)0K∗(892)0)P−wave,

K∗ → K±π∓
( 1.20 ± 0.08 )× 10−4 –
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DESIG=463(K∗(892)0K∗(892)0)D−wave,

K∗ → K±π∓
( 4.7 ± 0.4 )× 10−5 –

DESIG=470K∗(892)0 (K−π+)S−wave

3-body, K∗0 → K+π−
( 1.4 ± 0.6 )× 10−4 –

DESIG=398K1(1270)
+K−, K+

1 →

K∗0π+
( 1.4 ± 0.9 )× 10−4 –

DESIG=466K1(1270)
+K−, K+

1 →

K∗(1430)0π+, K∗0 →

K+π−

( 1.5 ± 0.5 )× 10−4 –

DESIG=399K1(1270)
+K−, K+

1 →

ρ0K+

( 2.2 ± 0.6 )× 10−4 –

DESIG=467K1(1270)
+K−, K+

1 →

ω(782)K+, ω → π+π−
( 1.5 ± 1.2 )× 10−5 –

DESIG=401K1(1270)
−K+, K−1 →

ρ0K−
( 1.3 ± 0.4 )× 10−4 –

DESIG=465K1(1400)
+K−, K+

1 →

K∗(892)0π+, K∗0 →

K+π−

( 4.6 ± 0.4 )× 10−4 –

DESIG=403K∗(1410)−K+, K∗− →

K∗0π−
( 7.0 ± 1.1 )× 10−5 –

DESIG=468K1(1680)
+K−, K+

1 →

K∗0π+, K∗0 → K+π−
( 8.9 ± 3.2 )× 10−5 –

DESIG=469K+K−π+π−non-resonant ( 2.7 ± 0.6 )× 10−4 –
DESIG=2152K0

S π
+π− ( 5.3 ± 0.9 )× 10−4 673

DESIG=564K0
S K
−π+π0 ( 1.32 ± 0.16 )× 10−3 677

DESIG=565K0
S K

+π−π0 ( 6.5 ± 0.7 )× 10−4 677

DESIG=178K0
S K
−2π+π− < 1.4 × 10−4 CL=90% 595

DESIG=131K+K−π+π−π0 ( 3.1 ± 2.0 )× 10−3 600

Other K K X modes. They include all decay modes of the φ, η, and ω. CLUMP=G;NODE=S032

DESIG=212φπ0 ( 1.17 ± 0.04 )× 10−3 645

DESIG=213φη ( 1.8 ± 0.5 )× 10−4 489

DESIG=214φω < 2.1 × 10−3 CL=90% 238

Radiative modesRadiative modesRadiative modesRadiative modes NODE=S032;CLUMP=I
DESIG=245ρ0γ ( 1.82 ± 0.32 )× 10−5 771

DESIG=246ωγ < 2.4 × 10−4 CL=90% 768

DESIG=247φγ ( 2.81 ± 0.19 )× 10−5 654

DESIG=248K∗(892)0γ ( 4.1 ± 0.7 )× 10−4 719

Doubly Cabibbo suppressed (DC ) modes orDoubly Cabibbo suppressed (DC ) modes orDoubly Cabibbo suppressed (DC ) modes orDoubly Cabibbo suppressed (DC ) modes or NODE=S032;CLUMP=T
∆C = 2 forbidden via mixing (C2M) modes∆C = 2 forbidden via mixing (C2M) modes∆C = 2 forbidden via mixing (C2M) modes∆C = 2 forbidden via mixing (C2M) modes

DESIG=241;OUR EVAL;→ UNCHECKED ←K+ ℓ− νℓ via D0 < 2.2 × 10−5 CL=90% –
DESIG=311;OUR EVAL;→ UNCHECKED ←K+or K∗(892)+ e− νe via

D0
< 6 × 10−5 CL=90% –

DESIG=50K+π− DC ( 1.50 ± 0.07 )× 10−4 S=3.0 861

DESIG=362K+π− via DCS ( 1.363± 0.025)× 10−4 –
DESIG=6K+π− via D0 < 1.6 × 10−5 CL=95% 861

DESIG=339K0
S π

+π− in D0
→ D0 < 1.8 × 10−4 CL=95% –

DESIG=287;OUR EVAL;→ UNCHECKED ←K∗(892)+π−, K∗+ →

K0
S π

+
DC ( 1.13 + 0.60

− 0.34 )× 10−4 711

DESIG=385;OUR EVAL;→ UNCHECKED ←K∗0(1430)
+π−, K∗+0 →

K0
S π

+

DC < 1.4 × 10−5 –

DESIG=386;OUR EVAL;→ UNCHECKED ←K∗2(1430)
+π−, K∗+2 →

K0
S π

+

DC < 3.4 × 10−5 –

DESIG=277K+π−π0 DC ( 3.05 ± 0.15 )× 10−4 844

DESIG=343K+π−π0 via D0 ( 7.6 + 0.5
− 0.6 )× 10−4 –

DESIG=432K+π+ 2π− via DCS ( 2.49 ± 0.07 )× 10−4 –
DESIG=51K+π+ 2π− DC ( 2.65 ± 0.06 )× 10−4 813

DESIG=222K+π+ 2π− via D0 ( 7.9 ± 3.0 )× 10−6 812

DESIG=26µ− anything via D0 < 4 × 10−4 CL=90% –



3/12/2021 17:22 Page 16

∆C = 1 weak neutral current (C1) modes,∆C = 1 weak neutral current (C1) modes,∆C = 1 weak neutral current (C1) modes,∆C = 1 weak neutral current (C1) modes, NODE=S032;CLUMP=H
Lepton Family number (LF ) violating modes,Lepton Family number (LF ) violating modes,Lepton Family number (LF ) violating modes,Lepton Family number (LF ) violating modes,

Lepton (L) or Baryon (B) number violating modesLepton (L) or Baryon (B) number violating modesLepton (L) or Baryon (B) number violating modesLepton (L) or Baryon (B) number violating modes

DESIG=45γ γ C1 < 8.5 × 10−7 CL=90% 932

DESIG=39e+ e− C1 < 7.9 × 10−8 CL=90% 932

DESIG=28µ+µ− C1 < 6.2 × 10−9 CL=90% 926

DESIG=225π0 e+ e− C1 < 4 × 10−6 CL=90% 928

DESIG=216π0µ+µ− C1 < 1.8 × 10−4 CL=90% 915

DESIG=226η e+ e− C1 < 3 × 10−6 CL=90% 852

DESIG=227ηµ+µ− C1 < 5.3 × 10−4 CL=90% 838

DESIG=262π+π− e+ e− C1 < 7 × 10−6 CL=90% 922

DESIG=52ρ0 e+ e− C1 < 1.0 × 10−4 CL=90% 771

DESIG=263π+π−µ+µ− C1 ( 9.6 ± 1.2 )× 10−7 894

DESIG=471π+π−µ+µ− (non-res) < 5.5 × 10−7 CL=90% –
DESIG=53ρ0µ+µ− C1 < 2.2 × 10−5 CL=90% 754

DESIG=228ω e+ e− C1 < 6 × 10−6 CL=90% 768

DESIG=229ωµ+µ− C1 < 8.3 × 10−4 CL=90% 751

DESIG=266K−K+ e+ e− C1 < 1.1 × 10−5 CL=90% 791

DESIG=230φe+ e− C1 < 5.2 × 10−5 CL=90% 654

DESIG=267K−K+µ+µ− C1 ( 1.54 ± 0.32 )× 10−7 710

DESIG=473K−K+µ+µ− (non-res) < 3.3 × 10−5 CL=90% –
DESIG=231φµ+µ− C1 < 3.1 × 10−5 CL=90% 631

DESIG=67K0 e+ e− [h] < 2.4 × 10−5 CL=90% 866

DESIG=217K0µ+µ− [h] < 2.6 × 10−4 CL=90% 852

DESIG=551K−π+ e+ e− , 675 <
me e < 875 MeV

( 4.0 ± 0.5 )× 10−6 –

DESIG=552K−π+ e+ e− , 1.005 <
me e < 1.035 GeV

< 5 × 10−7 CL=90% –

DESIG=232K∗(892)0 e+ e− [h] < 4.7 × 10−5 CL=90% 719

DESIG=265K−π+µ+µ− C1 < 3.59 × 10−4 CL=90% 829

DESIG=434K−π+µ+µ− , 675 <
mµµ < 875 MeV

( 4.2 ± 0.4 )× 10−6 –

DESIG=233K∗(892)0µ+µ− [h] < 2.4 × 10−5 CL=90% 700

DESIG=218π+π−π0µ+µ− C1 < 8.1 × 10−4 CL=90% 863

DESIG=40µ± e∓ LF [r ] < 1.3 × 10−8 CL=90% 929

DESIG=234π0 e±µ∓ LF [r ] < 8.0 × 10−7 CL=90% 924

DESIG=235η e±µ∓ LF [r ] < 2.25 × 10−6 CL=90% 848

DESIG=268π+π− e±µ∓ LF [r ] < 1.71 × 10−6 CL=90% 911

DESIG=236ρ0 e±µ∓ LF [r ] < 5.0 × 10−7 CL=90% 767

DESIG=237ω e±µ∓ LF [r ] < 1.71 × 10−6 CL=90% 764

DESIG=270K−K+ e±µ∓ LF [r ] < 1.00 × 10−6 CL=90% 754

DESIG=238φe±µ∓ LF [r ] < 5.1 × 10−7 CL=90% 648

DESIG=239K0 e±µ∓ LF [r ] < 1.74 × 10−6 CL=90% 863

DESIG=269K−π+ e±µ∓ LF [r ] < 1.90 × 10−6 CL=90% 848

DESIG=240K∗(892)0 e±µ∓ LF [r ] < 1.25 × 10−6 CL=90% 714

DESIG=2532π− 2e+ L < 9.1 × 10−7 CL=90% 922

DESIG=2542π− 2µ+ L < 1.52 × 10−6 CL=90% 894

DESIG=255K−π− 2e+ L < 5.0 × 10−7 CL=90% 861

DESIG=256K−π− 2µ+ L < 5.3 × 10−7 CL=90% 829

DESIG=2572K− 2e+ L < 3.4 × 10−7 CL=90% 791

DESIG=2582K− 2µ+ L < 1.0 × 10−7 CL=90% 710

DESIG=259π−π− e+µ+ L < 3.06 × 10−6 CL=90% 911

DESIG=260K−π− e+µ+ L < 2.10 × 10−6 CL=90% 848

DESIG=2612K− e+µ+ L < 5.8 × 10−7 CL=90% 754

DESIG=387pe− L,B [s] < 1.0 × 10−5 CL=90% 696

DESIG=388pe+ L,B [t] < 1.1 × 10−5 CL=90% 696

D
∗(2007)0D
∗(2007)0D
∗(2007)0D
∗(2007)0 I (JP ) = 1

2 (1
−)

I, J, P need confirmation. NODE=M061

Mass m = 2006.85 ± 0.05 MeV (S = 1.1) NODE=M061M;DTYPE=M
m

D∗0 − m
D0 = 142.014 ± 0.030 MeV (S = 1.5) NODE=M061DM;DTYPE=D

Full width Γ < 2.1 MeV, CL = 90% NODE=M061W;DTYPE=G
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D∗(2007)0 modes are charge conjugates of modes below. NODE=M061220;NODE=M061

D∗(2007)0 DECAY MODESD∗(2007)0 DECAY MODESD∗(2007)0 DECAY MODESD∗(2007)0 DECAY MODES Fraction (Γi /Γ) p (MeV/c)

DESIG=1D0π0 (64.7±0.9) % 43

DESIG=2D0γ (35.3±0.9) % 137

D
∗(2010)±D
∗(2010)±D
∗(2010)±D
∗(2010)± I (JP ) = 1

2 (1
−)

I, J, P need confirmation. NODE=M062

Mass m = 2010.26 ± 0.05 MeV NODE=M062M;DTYPE=M

m
D∗(2010)+ − m

D+ = 140.603 ± 0.015 MeV
NODE=M062MD;DTYPE=D

m
D∗(2010)+ − m

D0 = 145.4257 ± 0.0017 MeV
NODE=M062DM;DTYPE=D

Full width Γ = 83.4 ± 1.8 keV NODE=M062W;DTYPE=G

D∗(2010)− modes are charge conjugates of the modes below. NODE=M062225;NODE=M062

D∗(2010)± DECAY MODESD∗(2010)± DECAY MODESD∗(2010)± DECAY MODESD∗(2010)± DECAY MODES Fraction (Γi /Γ) p (MeV/c)

DESIG=1D0π+ (67.7±0.5) % 39

DESIG=3D+π0 (30.7±0.5) % 38

DESIG=2D+γ ( 1.6±0.4) % 136

D
∗

0
(2300)0D

∗

0
(2300)0D

∗

0
(2300)0D

∗

0
(2300)0 I (JP ) = 1

2 (0
+)

NODE=M178

was D∗0(2400)
0

Mass m = 2300 ± 19 MeV NODE=M178M;DTYPE=M

Full width Γ = 274 ± 40 MeV NODE=M178W;DTYPE=G

D∗
0
(2300)0 DECAY MODESD∗

0
(2300)0 DECAY MODESD∗

0
(2300)0 DECAY MODESD∗

0
(2300)0 DECAY MODES Fraction (Γi /Γ) p (MeV/c)

NODE=M178215;DESIG=1;OUR EVAL;
→ UNCHECKED ←

D+π− seen 369

D1(2420)
0D1(2420)
0

D1(2420)
0D1(2420)
0 I (JP ) = 1

2 (1
+)

NODE=M097

Mass m = 2421.8 ± 0.6 MeV (S = 1.8) NODE=M097M;DTYPE=M

m
D0

1
− m

D∗+ = 411.5 ± 0.6 MeV (S = 1.7)
NODE=M097DM;DTYPE=D

Full width Γ = 31.8 ± 2.2 MeV (S = 3.1) NODE=M097W;DTYPE=G

D1(2420)
0 modes are charge conjugates of modes below. NODE=M097215;NODE=M097

D1(2420)
0 DECAY MODESD1(2420)
0 DECAY MODESD1(2420)
0 DECAY MODESD1(2420)
0 DECAY MODES Fraction (Γi /Γ) p (MeV/c)

DESIG=1D∗(2010)+π− seen 354

DESIG=3;OUR EST;→ UNCHECKED ←D0π+π− seen 426

DESIG=2;OUR EST;→ UNCHECKED ←D+π− not seen 473

DESIG=7;OUR EST;→ UNCHECKED ←D∗0π+π− not seen 280

D1(2430)
0D1(2430)
0

D1(2430)
0D1(2430)
0 I (JP ) = 1

2 (1
+)

NODE=M180

Mass m = 2412 ± 9 MeV NODE=M180M;DTYPE=M

Full width Γ = 314 ± 29 MeV NODE=M180W;DTYPE=G
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D1(2430)
0 DECAY MODESD1(2430)
0 DECAY MODESD1(2430)
0 DECAY MODESD1(2430)
0 DECAY MODES Fraction (Γi /Γ) p (MeV/c)

NODE=M180215;DESIG=1;OUR EVAL;
→ UNCHECKED ←

D∗(2010)+π− seen 345

D
∗

2
(2460)0D

∗

2
(2460)0D

∗

2
(2460)0D

∗

2
(2460)0 I (JP ) = 1

2 (2
+)

NODE=M119

JP = 2+ assignment strongly favored.

Mass m = 2460.7 ± 0.4 MeV (S = 2.9) NODE=M119M;DTYPE=M

m
D∗0

2
− m

D+ = 591.0 ± 0.4 MeV (S = 2.8)
NODE=M119DM;DTYPE=D

m
D∗0

2
− m

D∗+ = 450.4 ± 0.4 MeV (S = 2.8)
NODE=M119DM2;DTYPE=D

Full width Γ = 47.4 ± 1.0 MeV (S = 1.7) NODE=M119W;DTYPE=G

D∗
2
(2460)0 modes are charge conjugates of modes below.

NODE=M119215;NODE=M119

D∗
2
(2460)0 DECAY MODESD∗

2
(2460)0 DECAY MODESD∗

2
(2460)0 DECAY MODESD∗

2
(2460)0 DECAY MODES Fraction (Γi /Γ) p (MeV/c)

CLUMP=A;DESIG=1D+π− seen 505

DESIG=2D∗(2010)+π− seen 389

DESIG=3;OUR EST;→ UNCHECKED ←D0π+π− not seen 462

DESIG=4;OUR EST;→ UNCHECKED ←D∗0π+π− not seen 324

D
∗

2
(2460)±D

∗

2
(2460)±D

∗

2
(2460)±D

∗

2
(2460)± I (JP ) = 1

2 (2
+)

NODE=M150

JP = 2+ assignment strongly favored.

Mass m = 2465.4 ± 1.3 MeV (S = 3.1) NODE=M150M;DTYPE=M

m
D∗

2
(2460)±

− m
D∗

2
(2460)0

= 2.4 ± 1.7 MeV
NODE=M150DM;DTYPE=D

Full width Γ = 46.7 ± 1.2 MeV NODE=M150W;DTYPE=G

D∗
2
(2460)− modes are charge conjugates of modes below.

NODE=M150215;NODE=M150

D∗
2
(2460)± DECAY MODESD∗

2
(2460)± DECAY MODESD∗

2
(2460)± DECAY MODESD∗

2
(2460)± DECAY MODES Fraction (Γi /Γ) p (MeV/c)

DESIG=1D0π+ seen 513

DESIG=2;OUR EST;→ UNCHECKED ←D∗0π+ seen 396

DESIG=3;OUR EST;→ UNCHECKED ←D+π+π− not seen 462

DESIG=4;OUR EST;→ UNCHECKED ←D∗+π+π− not seen 326

D
∗

3
(2750)D

∗

3
(2750)D

∗

3
(2750)D

∗

3
(2750) I (JP ) = 1

2 (3
−)

NODE=M203

Mass m = 2763.1 ± 3.2 MeV (S = 2.1) NODE=M203M;DTYPE=M

Full width Γ = 66 ± 5 MeV NODE=M203W;DTYPE=G

D∗
3
(2750) DECAY MODESD∗

3
(2750) DECAY MODESD∗

3
(2750) DECAY MODESD∗

3
(2750) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

NODE=M203215;DESIG=1;OUR EVAL;
→ UNCHECKED ←

D π seen 743

DESIG=2;OUR EVAL;→ UNCHECKED ←D+π− seen 739

DESIG=3;OUR EVAL;→ UNCHECKED ←D0π± seen 743

DESIG=4;OUR EVAL;→ UNCHECKED ←D∗π seen 639

DESIG=5;OUR EVAL;→ UNCHECKED ←D∗+π− seen 639



3/12/2021 17:22 Page 19

NOTES

[a] This result applies to Z0
→ c c decays only. Here ℓ+ is an average (not LINKAGE=DZC

a sum) of e+ and µ+ decays.

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

[c] The branching fraction for this mode may differ from the sum of the LINKAGE=SDQ
submodes that contribute to it, due to interference effects. See the
relevant papers in the Particle Listings.

[d ] These subfractions of the K− 2π+ mode are uncertain: see the Particle LINKAGE=UNC
Listings.

[e] Submodes of the D+
→ K− 2π+π0 and K0

S 2π
+π− modes were studied LINKAGE=S08

by ANJOS 92C and COFFMAN 92B, but with at most 142 events for the
first mode and 229 for the second – not enough for precise results. With
nothing new for 18 years, we refer to our 2008 edition, Physics Letters
B667B667B667B667 1 (2008), for those results.

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

[g ] This is not a test for the ∆C=1 weak neutral current, but leads to the LINKAGE=NTC
π+ ℓ+ ℓ− final state.

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

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

[j ] This value is obtained by subtracting the branching fractions for 2-, 4- LINKAGE=TP0
and 6-prongs from unity.

[k] This is the sum of our K−2π+π−, K−2π+π−π0, LINKAGE=TP4
K0 2π+ 2π−, K+ 2K−π+, 2π+ 2π−, 2π+ 2π−π0, K+K−π+π−, and
K+K−π+π−π0, branching fractions.

[l ] This is the sum of our K−3π+ 2π− and 3π+ 3π− branching fractions. LINKAGE=TP6

[n] The branching fractions for the K− e+ νe , K
∗(892)− e+ νe , π

− e+ νe , LINKAGE=EAN
and ρ− e+ νe modes add up to 6.17 ± 0.17 %.

[o] This is a doubly Cabibbo-suppressed mode. LINKAGE=DCS

[p] Submodes of the D0
→ K0

S π
+π−π0 mode with a K∗ and/or ρ were LINKAGE=DKP

studied by COFFMAN 92B, but with only 140 events. With nothing new
for 18 years, we refer to our 2008 edition, Physics Letters B667B667B667B667 1 (2008),
for those results.

[q] This branching fraction includes all the decay modes of the resonance in LINKAGE=ADC
the final state.

[r ] The value is for the sum of the charge states or particle/antiparticle LINKAGE=SG
states indicated.

[s] This limit is for either D0 or D0 to pe−. LINKAGE=DPE

[t] This limit is for either D0 or D0 to pe+. LINKAGE=PEP


