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CHARMED MESONS
(C= +1)

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

D:I:

1(JP) = 4(07)

Mass m = 1869.62 4+ 0.20 MeV (S = 1.1)
Mean life 7 = (1040 + 7) x 10715 s
cr = 311.8 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(K%7r®) = —0.009 £ 0.009
Acp(KT27%) = —0.005 + 0.010
Acp(KF 7t 70) = 0.010 + 0.013
Acp(K% 7% 7%) = 0.003 £ 0.009
Acp(KErErta=) =0.001 + 0.013
Acp(KEK*E) = 0.07 £ 0.06
Acp(KT K~ %) = 0.006 + 0.007
Acp(K* K*0) = 0.005 + 0.017
Acp(ént) = —0.001 + 0.015
Acp(ntn~nt) = —0.02 + 0.04
Acp(KYKEnt ™) = —0.04 £ 0.07

T-violation decay-rate asymmetry
Ar(KYKEata™) = 0.02 £ 0.07

D+ — 'K*(892)%¢+ v, form factors
r,=162+008 (S=15)
ry = 0.83 + 0.05
rs = 0.0+ 0.4
[, /T = 1.13 + 0.08
r./T_=022+0.06 (S=1.6)
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Most decay modes (other than the semileptonic modes) that involve a neu-
tral K meson are now given as KOS modes, not as KO modes. Nearly always
it is a KO that is measured, and interference between Cabibbo-allowed

and doubly Cabibbo-suppressed modes can invalidate the assumption that
21 (KY) = r(k9).

Scale factor/ p
Dt DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Inclusive modes
eT anything (16.0 +£0.4 ) % -
K™ anything (25.7 £1.4 )% -
KCanything + K%anything (61 +£5 )% -
K anything (59 £08 )% -
K*(892)~ anything (6 +5 )% -
K*(892)%anything (23 +5 )% -
K*(892)% anything < 6.6 % CL=90% -
1 anything (63 £0.7 )% -
n' anything ( 1.04+0.18) % -
¢ anything ( 1.03+0.12) % -
Leptonic and semileptonic modes

et v, < 24 x 1072  CL=90% 935
ntu, (4.4 £07 )x 1074 932
T, < 21 x 1073 90
KOetu, (86 +£05)% 869
KOutw, (9.3 +08 )% S=1.1 865
K-nteTu, (41 +£0.6 )% S=1.1 864

K*(892)%et v, ( 3.66+0.21) % 722

K*(892)° — K= 7t

K~ 7T eT v, nonresonant < 7 x 1073 CL=90% 864
K-ntuty, (39 £05)% 851

K*(892)° ut v, (36 03 )% 717

K*(892)° — K= 7t

K=mt ™ v,, nonresonant (21 405 )x10~3 851
K ataluTu, < 16 x 1073 CL=90% 825
et v, (4.4 £07 )x 103 930
Petu, (22 £04 )x 1073 774
Puty, (2.4 £04 )x 103 770
wet v, (1.6 T9L)x10-3 771
peT v, < 201 % CL=90% 657
put vy, < 2.04 % CL=90% 651
any < 7 x 1073 CL=90% 855
7' (958) ™t v, < 11 % CL=90% 684
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Fractions of some of the following modes with resonances have already
appeared above as submodes of particular charged-particle modes.

K*(892)%et 1, ( 5.4940.31) % S=1.2 722
K*(892)% v, (54 £04 )% S=1.1 717
K§(1430)% < 25 x 10~4 380
K*(1680)% 1 v, < 15 x 1073 105
Hadronic modes with a K or KKK
Kert ( 1.4540.04) % S=1.3 863
KOt ( 1.46+0.05) % 863
K- ntnt [6] (9.22+0.21) % S=1.1 846
(K™ 7)) s _wave ™ ( 7.5440.26) % 846
K*(892)0 7, ( 1.2240.09) % 714
K*(892)° — K= 7t
K35(1430)0 7, [c] (3.0 0.8 )x104 371
K3(1430)° — K= 7
K*(1680)0 7+, [c] (1.6 +0.6 )x1073 58
K*(1680)° — K~ n™
Kert a0 [b] (6.8 +£05 )% S=1.9 845
KSpT (46 +1.0 )% 677
K*(892)° 7, (1.3 +£06 )% 714
K*(892)° — K30
K779 nonresonant (9 +7 )x1073 845
K- ntata0 [b] ( 6.004:0.20) % S=12 816
K*(892)° pT total, (13 £08 )% 422
K*(892)° — K—xT
K1(1400)07+, (1.8 £0.7 )% 390
K1(1400)° — K~ atz0
K~ ptnttotal (29 T33)% 613
K~ ptnT 3-body (1.0 £0.4 )% 613
K*(892)0 7t 70total, (42 +£06 )% 690
K*(892)° — K= 7t
K*(892)% 7 79 3-body, (27 +08)% 690
K*(892)° — K7t
K*(892)~ 7 T 3-body, (6 +3 )x1073 638
K*(892)~ — K~ x°
K~ 7t 7 70 nonresonant [d] (1.1 £05 )% 816
Krtata~ [b] ( 3.02+0.12) % S=13 814
KQ a;(1260) T, (1.8 £0.3 )% 328
a1(1260)" — 7tat 7~
K1(1400)° 7, (1.8 +£07 )% 390

K1(1400)° — KOS ntmw™
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K*(892)~ 7t T 3-body, (13 £06 )% 688
K*(892)" — K7~
KQ p0 7T total (1.8 £0.6 )% 611
KS p 7 3-body (21 +22)x103 611
K777~ nonresonant (36 £1.8 )x10~3 814
K= 3ntn~ [b] (56 +05)x10~3 S=1.1 772
K*(892)% 7t 7t o, (1.2 £0.4 )x 1073 645
K*(892)° — K= 7t
K*(892)0 p0 7, (23 +04 )x1073 239
K*(892)% — KT
K= pPntnt ( 1.69+0.28) x 103 524
K~ 37T 7~ nonresonant (39 2.9 )x10~4 772
KT 2KY (45 £2.1 )x 103 545
KTK™KYnt (23 +05)x10~4 436

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

KQ a;(1260)" (35 +06 )% 329
K2 a,(1320)" < 15 x 1073 CL=90% 200
K*(892)° p* total [d] (20 £12)% 422
K*(892)% p+ S-wave [d] (15 +£15)% 422
K*(892)0 pt P-wave <1 x 1073 CL=90% 422
K*(892)° pT D-wave (9 +6 )x103 422
K*(892)° ot D-wave longitu- < 7 x 1073 CL=90% 422
dinal
K1(1270)0 7 F < 7 x 1073 CL=90% 487
K1(1400)0 7t (38 £1.3)% 390
K*(892) 7+ 0 total (6.3 +£08)% 690
K*(892)° 7 79 3-body [d] (40 £12)% 690
K*(892)~ 7t 7T total — 689
K*(892)~ 7 " 3-body (1.4 £09 )% 689
K*(892)% a1 (1260) (91 +1.8 )x 1073 t
Pionic modes
nt 70 ( 1.24+0.07) x 10~3 925
rtata~ ( 3.21+0.19) x 103 909
POrt (82 £1.5 ) x 10~4 767
T (T 7T ) s _wave ( 1.8040.16) x 10~3 909
ont, o0 — nta~ ( 1.3540.12) x 10~3 -
f(980) 7, ( 1.54+0.33) x 10~4 669
(980) — 7t~
fo(1370) 7, (8 +4 )x107° -
f(1370) — 7t~
f>(1270) 7T, (5.0 £0.9 ) x10~4 485

(1270) — 7t w~
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p(1450)0 7t
p(1450)0 — 7t~
fo(1500) 7T,
fo(1500) — 7t~
fo(1710) 7t
fo(1710) — 7t 7~
fo(1790) 7,
fo(1790) — 7t w—
(Tt 1) s _wave ™
7T 7T 7~ nonresonant
7t 270
atata—x0
777T+, n— mwtaw
w7r+, w— wtn 7w
3nt2n~

0
0

+

Fractions of some of the following modes with resonances have already

< 8 %1075

(11 +0.4 )x10~4

< 5 x 102
< 6 x 102
< 1.2 x 10— 4
< 1.1 x 104

(46 +0.4 )x10~3
( 1.1440.08) %
(7.7 £07 )x10~%
< 3 x 10~4
( 1.63+0.16) x 10~3

CL=95%

CL=95%

CL=95%

CL=95%
CL=95%

CL=90%
S=1.1

appeared above as submodes of particular charged-particle modes.

nmt
w7r+
npt
1'(958)

Tt
1'(958) p*

( 3.39+0.29) x 10~3

< 34 x 10~4
< 7 x 10~3

(5.1 +1.0 ) x 1073
< 5 x 10~3

Hadronic modes with a KK pair

KT KY
KTK—nt
gb7r+_,¢ — KTK™
K+ K*(892)°,
K*(892)° —» K7t
KT K(1430)°,
K5(1430)° — K=ot
0 1,0
K5K57T+
K*(892)t K2,
K*(892)" — K%rt
KtK—ntz0
pntnl ¢ - KTK~
(ﬁp"’v ¢ — KT K~
KT K~ 7t 7%on-¢
KT K%7T+7T_
K%K_ﬂ+7r+
KTK ntatn™
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( 2.8940.17) x 10~3

[b] ( 9.63+0.31) x 10—3

( 3.06+0.34) x 10~3
( 2.9040.32) x 10~3

(36 +£0.4 )x103

(53 +23)x1073

(1.1 +£05 )%
< 7 x 1073

(15 797 )%
( 1.6940.18) x 10~3

( 2.3240.18) x 10~3
(23 +1.2 ) x10~4

Page 5

CL=90%
CL=90%

CL=90%

5=1.3

CL=90%

338

909
909
910
883
848
763
845

848
764
655
681
349

793
744
647
613

741
611

682
619
258
682

678
678
600
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Fractions of the following modes with resonances have already appeared
above as submodes of particular charged-particle modes.

ot (6.2 £0.7 )x 1073 647
pmt a0 (23 £1.0 )% 619
dpt < 15 % CL=90% 259
K+ K*(892)° (44 +05)x10°3 613
K*(892)" K¢ (1.6 £0.7 )% 612
Doubly Cabibbo-suppressed modes
K+ 70 ( 2.37+0.32) x 10~4 864
Ktatn™ (6.2 £0.7 )x10~4 846
K+ p0 (2.4 £0.6 ) x 10~4 679
K*(892)% 7+, K*(892)° — (2.9 +£06 ) x 1074 714
Kt~
KT 15(980), f(980) — (5.6 +3.4)x107> -
ata~
K35(1430)0 7T, K3(1430)° — (5.0 +£3.4 )x1075 -
Kt~
KTKTK~ (8.7 +£2.0)x107° 550
AC = 1 weak neutral current (C1) modes, or
Lepton Family number (LF) or Lepton number (L) violating modes
ntete™ C1 < 74 x 1070 CL=90% 930
7t 0 — ete” [e] (27 f%g ) x 1070 -
atut T C1 < 3.9 x 1076 CcL=90% 018
pTut ™ C1 < 56 x 1074  CL=90% 757
Ktete™ [f] < 6.2 x 1070 CL=90% 870
Kt utpu~ [l < 9.2 x 1070 CL=90% 856
aterp T LF  [g] < 34 %1075 CL=90% 927
KT ety T LF  [g] < 68 %1075 CL=90% 866
7 et el L < 36 x 1076 CL=00% 930
TR L < 4.8 x 1076 CL=90% 918
T et ut L < 5.0 x 1075 CL=90% 927
p-putpt L < 56 x 1074  CL=90% 757
K~ etet L < 45 x 1070 CL=90% 870
K=t L < 13 x 107  CL=90% 856
K= et pt L < 13 x 104 CL=90% 866
K*(892)™ put ™ L < 85 x10~4  CL=90% 703
DO 1(UP) = 3007)
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Mass m = 1864.84 + 0.17 MeV (S = 1.1)
Mmpe — mpo =478 £0.10 MeV (S = 1.1)
Mean life 7 = (410.1 = 1.5) x 107 1° s
cr = 122.9 pum
. — 2'37+0.66 > 1010 h -1
}mel’ ng} ( —0.71)+036 S )
Mo =T ho)/T =2y = (1.567930) x 10~
(Mpo = Tpg)/ y = (1567 35)
lq/p| = 0.86 + 0.31
Ar = (1.4 £2.7) x 1073
(KT ¢~ 7, (via D°))/T(K~ ¢+ y;) < 0.005, CL = 90%
M(Ktn~via DY) /T(K~7T) < 4.0x107% CL = 95%
F(K&nt7~in DO — DO)/F(K%rtn~) < 0.0063, CL = 95%
CP-violation decay-rate asymmetries
Acp(KTK™) = (0.1 £0.5) x 1072 (S =1.4)
Acp(KEK2) = —0.23 £0.19
cp(nT7™) = (0.0 £ 0.5) x 1072
cp(m970%) = 0.00 + 0.05
(7t 7~ 7%) = 0.004 & 0.013
(K% ¢) = —0.03 £+ 0.09
(k%79 = 0.001 £ 0.013
Acp(K¥rt)in DO — K—at, D0 — KTn~ = —0.004 +
0.010
Acp(KT 7 T) = 0.022 4 0.032
Acp(KF 7t 70) = 0.002 + 0.009
Acp(KE 7T %) = 0.00 + 0.05
Acp(K%7mtn™) = —0.009 70020 B
Acp(K*(892)F 7t — Kirtr™)in D% —» K* xt, D —
K*tr~ < 35x 1074 CL = 95%
Acp(K*(892)* 7 F — K(5)7T+7T_) in D% - K*tx—, DO —
K7t < 7.8x 1074, CL = 95%
ACP(K% 0 K057T+7T_) in DO — KOy DY — KO0 <«
4.8 x 1074, CL = 95%
Acp(KQw — K%atn™)in D — KOw, D - KO%w < 9.2x
10~4, CL = 95%
Acp(K%£(980) — K%ntx~)in D® — KO£(980), D° —
KO £,(980) < 6.8 x 1074, CL = 95%
Acp(K%£(1270) — KYatn™)in D® — KO£(1270), DO —
K%, (1270) < 13.5 x 1074, CL = 95%
Acp(K% £(1370) — KS7xT7~)in D® — K°£,(1370), D° —
KO £y(1370) < 25.5 x 1074, CL = 95%
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Acp(K§(1430) T — K3rtr™)in DO — Kj5(1430) ™,
D% — K3(1430)T 7~ < 9.0x 1074, CL = 95%
Acp(K3(1430)Fn* — Kxtzr™)in DO — K3(1430) ™,
D% — K3(1430)T7~ < 6.5x 1074, CL = 95%
Acp(K*(1680)F 7% — K7t 7™)in DO — K*(1680) T,
D% — K*(1680)t 7~ < 28.4 x 1074, CL = 95%
Acp(K—ntnt77)in D® - K= atatn—, DO —
Ktn~ 7~ T = 0.007 + 0.010
Acp(KEnFatr™) = —0.02 + 0.04
Acp(KT K=nt77) = —0.08 £ 0.07

T-violation decay-rate asymmetry

Ar(KT K= nt77) = 0.01 + 0.07

CPT-violation decay-rate asymmetry

Acpr(KT7T) = 0.008 + 0.008

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).

DO DECAY MODES Fraction (I';/T) Confidence level (MeV/c)

Scale factor/ p

Topological modes

0-prongs [] (15 *6 )%

2-prongs (71 +6 )%

4-prongs [l (146 =+05 )%

6-prongs (12 jé:; ) x 1073

Inclusive modes

eT anything ] (653 £0.17 )%

uT anything (6.7 +06 )%

K™ anything (547 +£238 )% S=1.3
KOanything + K9anything 47 +4 )%

K™ anything (34 +£04 )%

K*(892)~ anything (15 49 )%
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 ( 1.05 £0.11 )%
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Semileptonic modes

K~ etu, ( 3.58 +0.06 )% S=1.1 867
K- uty, (331 £0.13 )% 864
K*(892)~ eT v, (218 +0.16 ) % 719
K*(892)~ pntw, (201 £0.25 )% 714
K-t u, (1.6 T332 )% 861
KO~ etu, (27 732 )% 860
K- ntn etu, (28 T11 )x10* 843
K1(1270)" et v, (7.6 T32 )x10~* 498
K- atn—pty, < 12 x 1073 CL=90% 821
(K*(892)7)~ utu, < 14 x 1073 CL=90% 692
T et (2.83 +£0.17 ) x 1073 927
™ty ( 2.37 £0.24 ) x 1073 924
p~ et v, (19 +04 )x1073 771
Hadronic modes with one K
K—nt ( 3.89 +£0.05 )% S=1.1 861
KQ 7O (1.22 £0.06 ) % S=12 860
K9m0 (100 +0.7 )x10~3 860
Kertm™ [b] (2.99 +£0.17 )% S=1.1 842
KS p° (7.7 738 yx10-3 674
Klw,w— 7ta~ (22 +06 )x10~% 670
K2 £5(980), (1.40 7039 ) x 103 549
f(980) — w7~
KQ £(1270), (13 732 )x10~* 262
(1270) — 7t w~
K £5(1370), (25 T25 yx10-3 t
f(1370) — 7t w—
K*(892)~ 7, (1.97 +£0.13 )% 711
K*(892)~ — K7~
K*(892)tm~, K*(892)" — [k (10 T33 )x107* 711
K%W+
K3(1430)~ 7T, (29 *OF )x10-3 378
K5(1430)" — K%rx~
K3(1430)~ 7, (33 T22 yx10* 367
K3(1430) — K7~
K*(1680)" 7T, (7 T& Hyxio* 46

K*(1680)~ — K7~
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K057T+7T_ nonresonant (2.7 J_Ffli% ) x 10~4 842
K=t x0 [b] (139 +05 )% S=1.6 844
K= pt (108 +£0.7 )% 675
K~ p(1700)*, (79 +1.7 )x1073 t
p(1700)t — 7t 70
K*(892)~ nt, (222 7038 )% 711
K*(892)~ — K~ x0
K*(892) 70, (1.88 +0.23 )% 711
K*(892)° — K= 7t
K§(1430)" o, (46 +21 )x103 378
K3(1430)~ — K~ 79
K5(1430)°070, (57 T12 )x1073 379
K5(1430)° — K7t
K*(1680)~ 7+, (18 +07 )x1073 46
K*(1680)~ — K~ 0
K~ 7t 79 nonresonant (111 7933 )% 844
KO 7070 _ 843
K*(892)%70, (67 T18 yx10-3 711
K*(892)° — K370
KCS)TFOTFO nonresonant (45 +11 )x10~3 843
K- rntntn™ [b] ( 810 £0.20 )% S=1.3 813
K~ 1 pQtotal ( 6.76 +0.33 )% 609
K~ 1 p93-body (51 423 )x1073 609
K*(892)0 00, (1.0 +£0.22 )% 416
K*(892)° — K7t
K~ a1(1260)", (36 +06 )% 327
a1(1260)" — 7tat 7~
K*(892)% 7+ 7~ total, (15 +04 )% 685
K*(892)° — K= 7t
K*(892)% 7+ 7~ 3-body, (97 421 )x1073 685
K*(892)° — K7t
K1(1270)~ 7, [d (29 403 )x10~3 484
K1(1270) — K a7~
K~ 7T 7T 7~ nonresonant (1.88 £0.26 ) % 813
Kerta— a0 6] (54 +06 )% 813
KSn,n— nta a0 (86 +14 )x10~4 772
Kiw,w— 7ta= a0 (98 +1.8 )x10-3 670
K*(892)~ p™T, (21 +08 )% 416
K*(892)" — K7~
K1(1270)" 7+, [d] (22 406 )x10~3 484

K1(1270)~ — K%?T_ 70
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K*(892)% 7 7~ 3-body, (24 405 )x1073 685
K*(892)° — K%n0
K 7 7~ 7%nonresonant (1.1 +12 )% 813
K- ntato xn0 (42 +04 )% 771
K*(892)0nt 7= x0, (12 +06 )% 643
K*(892)° — K= nT
K- ntw,w— ata— a0 (27 £05 )% 605
K*(892)%w, (65 +24 )x1073 410
K*(892)° — K~
w— ata 70
KSnn® (56 +£1.2 )x10-3 721
K% a(980), ag(980) — nm° (67 +21 )x1073 -
K*(892)%7, K*(892)° — (16 +05 )x1073 -
K(5)7TO
KQ2rtor™ (2.84 £0.31 ) x 103 768
KSpP ™, noK*(892)~ (11 407 )x103 -~
K*(892) " ntntn—, (5 48 )x1074 642
K*(892)" — K%n~,
no p°
K*(892)~ p0rt, (17 407 )x103 230
K*(892)" — K7~
KOS 27T 27 nonresonant < 13 x 1073 CL=90% 768
K= 3rt2n~ (22 406 )x10~4 713

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

for which there are only upper limits and 7*(892)p submodes only appear

below.)
Kn (40 +05 )x103 772
Kew (113 £0.20 ) % 670
K%/ (958) (94 +14 )x10-3 565
K~ a;(1260)* (78 +11 )% 327
K% a1(1260)° < 19 % CL=90% 323
K~ ap(1320)* < 2 x 1073 CL=90% 198
K*(892)% 7+ 7~ total (24 +05 )% 685
K*(892)% 7 7~ 3-body (153 +0.34 )% 685
K*(892)0 p0 (1.58 +£0.35 ) % 417
K*(892)° p%transverse (16 +06 )% 417
K*(892)0 o0 S-wave (30 +06 )% 417
K*(892)° p% S-wave long. < 3 x 1073 CL=90% 417
K*(892)° p° P-wave < 3 x 1073 CL=90% 417
K*(892)° p° D-wave (21 +06 )% 417
K*(892)~ p™ (66 +26 )% 417
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K*(892)~ pT longitudinal
K*(892)~ p™ transverse
K*(892)~ p™ P-wave

K1(1270)" 7+

K1(1400)~ i

K1(1400)0 70

K*(892)0 7t 7~ 70

K ntw
K*(892)°w

K=+ 1/ (958)
K*(892)%1/(958)

(32 +13 )%
(35 +£20 )%
< 15 %
[d] ( 1.15 +0.32 )%
< 1.2 %
< 3.7 %
(19 +09 )%
(30 +06 )%
(11 +05 )%
(75 +19 )x103
< 11 x 10~3

Hadronic modes with three K's

KSKT K™
KO a0(980)0, a) — KT K~
K 0(980)™, ai — KT K%
K+ ag(980)~,
K21 (980), fy —» KT K~
K g, ¢ — KT K-
K21 (1400), fy — KT K™
3KY
KtK- K-zt
Kt K~ K*(892)°,
K*(892)0 — K~ n™
K_7T+¢, ¢ — Kt K~
pK*(892)°,
¢ — KtK™,
K*(892)° — K= 7t
KT K~ K~ T nonresonant
KLKIKErT

—, p(1450)T —
, p(1450)°
7T, p(1450)~

;)(1700)+

7T+’7T

HTTP://PDG.LBL.GOV

p(1700)*

= _ 8
ao—>KKS

(472 +0.32 )x 1073
(31 404 )x10~3
(63 +19 )x10~4
< 12 x 104
< 1.0 x 10~4
( 217 +0.15 ) x 1073
(18 +11 )x10~4
(96 +14 )x10~4

(222 +£0.32 ) x10~4
(44 +17 )x10~°

(40 +17 )x107°

( 1.06 +0.20 ) x 10~4

(33 +15 )x10~°
(63 +13 )x10~4

Pionic modes

( 1.39740.027) x 10—3
(80 +08 )x10~4
( 1.44 £0.06 )%

(9.8 404 )x10~3
(373 +0.22 ) x 1073
( 4.97 £0.23 ) x 1073

(16 420 )x107°
(43 +19 )x10~°
(26 +04 )x10~4

(59 +14 )x10~4

Page 12

CL=90%

CL=90%
CL=90%

CL=90%

CL=95%
CL=95%

5=1.8

417
417
417
484
386
387
643
605
410
479
120

434
427

922
923
907
764
764
764
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p(1700)° 70, p(1700)°
ntn—

p(1700)~ 7t , p(1700)~ —
T

7(980) 7° 0 £(980) —
+

f0(602) , f(600) —
f0(1370) , £5(1370) —
f0(150 ) , £5(1500) —
f0(171 ) , f5(1710) —
f2(1270) , (1270) —
ntrT
nt ™ Wononresonant
370
2t 2n—

a1(1260) T 7, af —
7T~ 7T total
a1(1260) "7, af —
P27t Swave
a1(1260) T 7, af —
P07t D-wave
a1(1260) " 7, af —
onT
2p0total
200, parallel helicities
2p%, perpendicular helici-
ties
200, longitudinal helicities
Resonant (77~ )nt 7™
3-body total
ontn~
(980) 7T 7, fy —
ata~
f(1270)
o
7~ 270
nm°
w O
2rt 27— 70
nmt

uJ7T+7T

3rT3r~

T, fh—

T
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(72
(46
(36
(118
(5.3
( 5.6
(45
( 1.90

(121
< 35
( 7.44
( 4.47

(322
(1.9

( 6.2

( 1.82
(8.2
(48

(1.25
( 1.49

(6.1
(1.8

(36

( 1.00
[ (57
[ < 26
(4.2
< 1.9
[ (16
(4.2
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+1.7 )x 1074
+11 )x10~4
+0.8 )x107°
+0.21 ) x 10~4
+21 )x107°
+15 )x107°
+15 )x107°
+0.20 ) x 10~4

+0.35 ) x 10~4

x 104
+0.21 ) x 1073
+0.31 ) x 1073

+0.25 ) x 1073
+05 )x10~4

+07 )x10~4

4+0.13 ) x 1073
+32 )x107°
+0.6 )x10~4

4+0.10 ) x 10~3
+0.12 ) x 1073

+0.9 )x10~4
+05 )x10~4

+0.6 )x10~4

+0.09 ) %
+1.4 )x10~4
x 104
+05 )x 1073
x 1073
+05 )x 1073
+12 )x10~4

CL=90%
S=11

CL=90%

CL=90%

907
908
880

882
846
761
844
827
738
795
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Hadronic modes with a KK pair

Kt K-
0
KK nt
K*(892)° K%, K*(892)% —
K-rt
KLKT ™
K*(892)° K2, K*(892)° —
Ktn—
K+ K= 70
K*(892)T K—, K*(892)* —
K—i-ﬂ,O
K*(892)~ Kt, K*(892)~ —
K_07r0
(K+7T )S—wave K~
(K_T"O)S—wcwe K+
f(980)70, f5 — KTK~
670, ¢ — KTK~
0 4,0.0
KS K57T
KtK ntn—
¢ 7 3-body, ¢ —
KTt K-
¢p%, ¢ — KTK™
KT K~ p%3-body
(980)rt 7, fy — KT K™
K*(892)° K¥ 7% 3-body,
K*0 _, _K:l:ﬂ,IF
K*(892)° K*(892)°, K*0 —
KE T
K1(1270)* KT,
K1(127O)i — KEgtg—
K1(1400)* KT,
K1(14OO)i — KEgtg—
K% K%W+7T_
K% K ntnatna
KtK-atr— 70

[m]

[n]

( 3.93

(38

(35
< 6

(27
< 30

( 3.29
( 1.47

(5.1

( 2.34
(13
(35
(6.1
< 5.9
( 2.43
(24

(7.1
(5
(36
(27
(7
( 8.0

(5.4

(1.30
< 15
(3.1

+0.08 ) x 1073
+07 )x10~4
+05 )x 1073

x 104

+05 )x 1073
x 104

+0.14 ) x 1073
+0.07 ) x 1073

+05 )x10~4

+0.17 ) x 10~3
+0.4 )x10~4
+0.6 )x10~4
+0.6 )x10~4

x 104
+0.12 ) x 1073
+24 )x107°

) x 10~4
) x 1072
) X 104
) x 10~4

+0.6
+7

+0.9
+0.6

+5 )x107°

+1.8 )x10~4

+12 )x10~4
+0.24 ) x 1073

x 104
+2.0 )x1073

S=1.1
CL=90%

CL=90%

CL=90%

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

¢l
én
ow
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(7.6
(1.4
< 21

Page 14

+05 )x10~4
+05 )x10~4
x 1073

CL=90%

791
789
739
608

739
608

743

743
743

740

677
614

250
302

531

272

673
595
600

645
489
238

Created: 7/18/2008 14:28



Citation: C. Amsler et al. (Particle Data Group), PL B667, 1 (2008) (URL: http://pdg.Ibl.gov)

PPy

wy
ol
K*(892)0

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

Kt ¢~ wyvia DO

KT orK*(892)" e~ D via
50

Ktm—

K+W_W39CS

Kt a~via D B

K%W+7r_in D% — DY

K*(892)" 7,
K*(892)T — K=t

Kt n— 70 B

K+ 7~ 70via DO

Ktr—ntn™

Ktm— 7T+7T_Via_50

©~ anything via D°

Radiative modes

DC

DC

DC

DC

<
<

<

<
<

<
<

<

<
<

2.4
2.4

(25
7.6

1.8
6

( 1.48
( 1.31
1.6
1.9

( 1.0

( 3.05
8

( 2.62

4
4

x 10~ 4
x 10~ 4

06 )x1078

x 10~ 4

X 10_4
x 10~9

+0.07 ) x 10~4
+0.08 ) x 10~4
x 1072
x 10~4

foa )xw0

40.17 ) x 10~4
x 107°

Toi ) x 107

x 10~4
X 10_4

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

e
KOet e~
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C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1
C1

[f]

<

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

2.7
1.2
1.3
4.5
1.8
1.1
5.3
3.73
1.0
3.0
2.2
1.8
8.3
3.15
5.2
3.3
3.1
1.1
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x 1072
X 10_6
X 10_6
x 1072
x 104
x 10~4
x 10~4
x 104
x 104
x 1072
x 1079
X 10_4
x 104
x 104
x 1079
x 1079
x 1072
x 104

CL=90%
CL=90%

CL=90%

CL=90%
CL=90%

CL=95%
CL=95%

CL=95%

CL=90%
CL=90%

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

771
768

654
719

861

861

711

844

813
812

932
932
926
928
915
852
838
922
771
894
754
768
751
791
654
710
631
866
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KOput [f] < 2.6 x 1074 CL=90% 852
K-ntete™ C1 < 385 x 1074 CL=90% 861
K*(892)%t e~ [f] < 47 x 1075 CL=00% 719
K-atutpu~ C1 < 3.59 x 1074 CL=90% 829
K*(892)° it i~ [f] < 2.4 x 1075 CL=90% 700
Tt a0t~ c1 < 81 x 10~4 CL=90% 863
ptet LF  [g] < 81 x 10~7 CL=90% 929
n0e® T LF  [g] < 86 x 1075 CL=90% 924
net T LF  [g] < 1.0 x 10~4 CL=90% 848
atr et T LF  [g] < 15 x 1075 CL=90% 911
pQet ¥ LF  [g] < 49 x 1075 CL=90% 767
weT uF LF  [g] < 12 x 10~4 CL=90% 764
K= KtetyT LF  [g] < 18 x 10~4 CL=90% 754
pe* uF LF  [g] < 34 x 1075 CL=90% 648
KOe® T LF  [g] < 10 x 10~4 CL=90% 863
K- ntetyF LF  [g] < 553 x 10~4 CL=90% 848
K*(892)0 et ¥ LF  [g] < 83 x 1075 CL=00% 714
T et e+ cc L < 112 x 1074 CL=90% 922
T T uT 4 cc L < 29 x 1073 CL=90% 894
K m~eTet+cc L < 2.06 x 10~4 CL=90% 861
K m~utpt+cc L < 39 x 10~4 CL=90% 829
KK etet+cc L < 152 x 1074 CL=90% 791
K™K putput+ cc L < 94 x 1075 CL=90% 710
o r et ut+ cc L < 7.9 x 1073 CL=90% 911
K m~eTut+cc L < 2.18 x 10~% CL=90% 848
KK et ut+ cc L < 5.7 x 1075 CL=90% 754
D*(2007)° 1(JP) = 3(17)
I, J, P need confirmation.

Mass m = 2006.97 &+ 0.19 MeV (S =1.1)
Mp — Mpo = 142,12 + 0.07 MeV
Full width ' < 2.1 MeV, CL = 90%

HTTP://PDG.LBL.GOV Page 16 Created: 7/18/2008 14:28



Citation: C. Amsler et al. (Particle Data Group), PL B667, 1 (2008) (URL: http://pdg.Ibl.gov)

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

D*(2007)° DECAY MODES Fraction (T';/T) p (MeV/c)
DO 70 (61.9+2.9) % 43
DO~ (38.1£2.9) % 137
D*(2010)* 1uPy=1@17)
I, J. P need confirmation.

Mass m = 2010.27 £ 0.17 MeV (S =1.1)

Mp«(2010)+ — Mp+ = 140.64 + 0.10 MeV (S =1.1)
Mp+(2010)+ — Mpo = 145.421 + 0.010 MeV (S =1.1)
Full width ' = 96 + 22 keV

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

D*(2010)* DECAY MODES Fraction (I';/T) p (MeV/c)
DOrt (67.7+£0.5) % 39
Dt 70 (30.7£0.5) % 38
DT~ ( 1.6+0.4) % 136
Dy (2420)° 1(JF) = 3a™)
I, J, P need confirmation.

Mass m = 24223 + 1.3 MeV (S =1.2)
Mpo — Mp. = 411.7 £ 0.8

Full'width I = 20.4 & 1.7 MeV

51(2420)0 modes are charge conjugates of modes below.

D1(2420)o DECAY MODES Fraction (I;/T) p (MeV/c)

D*(2010)+ T seen 355

DO I seen 426

Dt n— not seen 474

D*O nt not seen 281
D3(2460)° 1P = 321

JP = ot assignment strongly favored.

Mass m = 2461.1 + 1.6 MeV (S = 1.3)
Mmpo — Mpy = 593.9 £ 0.8

2
Full width ' = 43 £ 4 MeV (S =1.8)
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53(2460)0 modes are charge conjugates of modes below.

D%(2460)0 DECAY MODES Fraction (T';/T) p (MeV/c)
Dtrn— seen 505
D*(2010) " 7~ seen 389
DOrtn— not seen 462
DO rt = not seen 324
D3(2460)* 1P = 321
JP = ot assignment strongly favored.
Mass m = 2460.1f§:g MeV (S =1.5)
mD;(246o)i — mD;(2460)0 =244+ 1.7 MeV
Full width T = 37 = 6 MeV (S = 1.4)
D§(2460)_ modes are charge conjugates of modes below.
D;(2460)i DECAY MODES Fraction (I;/T) p (MeV/c)
DO at seen 508
D*O at seen 391
Dt ntn— not seen 457
D*Tnt o~ not seen 320
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NOTES

[a] This result applies to Z® — ¢ decays only. Here ¢1 is an average (not
a sum) of e™ and ™ decays.

[b] 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.

[c] These subfractions of the K~ 7 7™ mode are uncertain: see the Particle
Listings.

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

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

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

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

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

[/] This is the sum of our K~ at 7t n~, K- atatr= 70 KO2rt 27,
2rtor—, 2rt 2 70, Kt K= 7t 7, and KT K= 7T 7~ 79, branching
fractions.

[/] The branching fractions for the K~ et v, K*(892) e v, m~ et v,
and p~ eT v, modes add up to 6.24 + 0.18 %.

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

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

[m] The experiments on the division of this charge mode amongst its sub-
modes disagree, and the submode branching fractions here add up to
considerably more than the charged-mode fraction.

[n] However, these upper limits are in serious disagreement with values ob-
tained in another experiment.
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