Compilation of B* Semi-leptonic and Radiative Branching Fractions

In PDG2014

New since PDG2014 (preliminary)

Heavy Flavor Averaging Group
August 2014

All branching fractions are in units of 107°
New since PDG2014 (published)

[ RPP# Mode PDG2014 Avg. BABAR Belle CLEO CDF LHCbH New Avg.
363 K*tny 42.14 1.8 422+ 1.4+1.6 425+31+£24 376755 28 42.14 1.8
364 K (1270)y 43 +13 44.015:015-8 43+9+9 43.7779
365 Ktny 7.9+ 0.9 7.74+1.04+0.4 84715 £0.9 7.9+ 0.9
366 Ktn'y 2.9719 19715 101 3.6+1.240.4 2.9719
367 KTy 2.7+ 0.4 3.5 4 0.6 4 0.4 2.48 4 0.30 4 0.24 2.71 + 0.34
368 Ktr—aty 27.6 £ 2.2 27.2i1.0f}:§ t 25.04+1.84+2.2 f 26.7 + 1.4
369 K*Onty g 2017 260714 18+ 2017 +2 25.5722
370 Ktp0+ 8§ <20 9.210% £ 1.3 ¢ <20 9.2+ 1.5
- (Km)glnty New 11.3+1.5720 ¢ 113728
371 Kta~nty(N.R.)§ <9.2 10871419 <9.2 108129

40.17 0.20
- Kz (1430)nt~ New 0.82+0.1110-17 ¢ 0.821020
372 KOxtn0y 46 +5 45.6 £ 4.2 + 3.1 45.6 + 5.2
373 K (1400)y <15 9.7T25%32 4 <15 9.775¢
- K*t(1410)~ New 23,875 2454 ¢ 23.81752
%01 420+ +8.7+6.3 . +10.7
374 K3 (1430) T 14+ 4 10.4%20F53 10.47197
375 K*1(1680)~ < 1900 72t TTI0 72t17
376 K3 (1780) T < 39 < 39 < 39
+ +0.42 +0.29+40.09 +0.25
378 Py 0.98 f00525 1207032 £ 0.20 0A87+_00£_3L7_0_11 <13 0981833
428 pAy 2.4170-2 2.4570-4% 4 0.22 2.457049
432 px0y <4.6 <4.6 <4.6
467 atete— < 0.049 < 0.066 < 0.049 < 0.049
468 atete™ < 0.080 < 0.125 < 0.080 < 0.080
469 atutu~ < 0.055 < 0.055 < 0.069 0.023 + 0.006 + 0.001 9 1 0.023 + 0.006
470 rtuw < 98 < 100 < 98 < 98
471 Ktete 0.451 + 0.023 0.48+£0.09£0.02  0.53700% +0.03 4 0.51 £ 0.05
472 Ktete~ 0.55 + 0.07 0.51701% +0.02 0.577009 +£0.03 < 2.4 0.55 4 0.07
473 Ktptu™ 0.449 + 0.023 0.41793% + 0.02 0.53 +0.0810-07 < 3.68 0.45 £ 0.03 + 0.02 0.429 + 0.007 4 0.021 0.439 + 0.018
476 Ktup <16 <16 <55 < 240 < 16
477 ot < 213 < 213 <213
478 K*tote— 1.29 +0.21 1401929 + 0.09 1241928 1013 1291022
s 4+ - +0.40 +0.47 +0.50 +0.35
479 K*Tete 15519039 1387037 £ 0.08 1737959 £ 0.20 155703
480 K*tutu~ 1.12 +0.15 1467079 £ 0.12 1117052 £ 0.10 0.89 + 0.25 4 0.09 0.924 + 0.093 4 0.067 0.94910-099
481 K*tuw < 40 < 64 < 40 < 40
— toatautu— 35+0.029 . 2 +0.040
K 71'+ ™ +p, n New (J.4<5()7(i82l)7l()i+(3.(())§§ q 0.436;8'8§’g
- KT op™p New 0.0827 1 017 0,027 1 0.0827 5 535
484 ntet ¥ <0.17 <0.17 <0.17
485 atetr— <74 < 74 <74
486 atem st <20 < 20 <20
487 rtetrF <75 <75 <75
488 atptr— < 62 < 62 < 62
489 atp—rt < 45 < 45 < 45
490 rtpEsF <72 <72 <72
491 Ktetpu~ < 0.091 < 0.091 < 0.091
492 Kte pt < 0.13 < 0.13 < 0.13
493 Ktefp T < 0.091 < 0.091 < 0.091
494 Ktetr— < 43 < 43 < 43
495 Kte 7t <15 <15 <15
496 KtetrF <30 <30 <30
497 Ktputr— < 45 < 45 < 45
498 Ktp—-t < 28 < 28 < 28
499 Ktpt,F < 48 < 48 < 48
500 K*tety— < 1.3 < 1.3 < 1.3
501 K*te put < 0.99 < 0.99 < 0.99
502 K*tet F <1.4 <14 <1.4
503 T etet < 0.023 < 0.023 < 1.6 < 0.023
504 a utut < 0.013 < 0.107 < 1.4 < 0.004 3 < 0.004 3
505 " etut < 0.15 < 0.15 < 1.3 < 0.15
506 p—etet < 0.17 < 0.17 < 2.6 < 0.17
507 p~utut < 0.42 < 0.42 < 5.0 < 0.42
508 p~etut < 0.47 < 0.47 < 3.3 < 0.47
509 K~ etet < 0.03 < 0.03 < 1.0 < 0.03
510 K- ptpt < 0.041 < 0.067 <1.8 < 0.041 < 0.041
511 K-etpt < 0.16 < 0.16 < 2.0 < 0.16
512 K*"eteT < 0.40 < 0.40 < 2.8 < 0.40
513 K* ptpt < 0.59 < 0.59 < 8.3 < 0.59
514 K*~etpt < 0.30 < 0.30 < 4.4 < 0.30

TMgrn < 1.8 GeV/c?; 1 1.0< Mgrn < 2.0GeV/c?; § Mgrr < 2.4 GeV/c?.
9 Relative BF converted to absolute BF.

1 PDG2014 cites only the measurement: B(w+u+p

2 Differential BF in bins of m(up) is also available.

3 At 95% C.L.

4 PDG considers here the BF measured in BT — K+p‘+,u74

—)/B(KtutpT) =0.053 £ 0.014 + 0.01.
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Compilation of BY Semi-leptonic and Radiative Branching Fractions
All branching fractions are in units of 107°

In PDG2014

New since PDG2014 (preliminary)

New since PDG2014 (published)

[ RPP# Mode PDG2014 Avg. BABAR Belle CLEO CDF LIChH New Avg.
336 K%y 7.6+ 1.8 71720 £04 g.7t3 119 76718
337 KOy < 6.4 < 6.6 < 6.4 < 6.4
338 K%y 2.74+0.7 <27 2.74 4 0.60 + 0.32 2.74 + 0.68
339 Ktr=~ 3§ 4.6+1.4 46113103 4.6 +1.4
340 K*0y 43.3+ 1.5 44.74+1.04+ 1.6 40.14+2.141.7 455772 £3.4 43.34+ 1.5
341 K*(1410)% < 130 < 130 < 130
342 KTz~ (N.R.) § < 2.6 < 2.6 < 2.6
344 KOrta— 19.5 4+ 2.2 18.5+2.1+1.2 ¢ 24+4+3¢ 19.5 + 2.2
345 Ktr—n0y 4144 40.7+£2.24+3.1 t 40.7 £ 3.8
346 K9(1270)y < 58 < 58 < 58
347 Kzlj(1400)'y <12 <12 <12
348 K3(1430)0 12.4 +2.4 122425+ 1.0 134+5+1 12.4 + 2.4
350 K3 (1780)0 < 83 <83 <83
352 % 0.86 +0.15 0.9779-22 + 0.06 0.78F0- 174009 <17 0.86701%
354 wy 0.44701% 0.507027 £0.09 0401012 £0.13 <9.2 0.441018
355 by < 0.85 < 0.85 <33 < 0.85

- pAT Ty New < 0.65 < 0.65
465 wO¢te— < 0.053 < 0.053 < 0.154 < 0.053
466 wOete < 0.084 < 0.084 < 0.227 < 0.084
467 Outu~ < 0.069 < 0.069 < 0.184 < 0.069
468 nete < 0.064 < 0.064 < 0.064
469 nete < 0.108 < 0.108 <0.108
470 nutu < 0.112 < 0.112 < 0.112
471 0w < 69 < 69 < 69

— . .15 . .
472 KO0te 0A31f§_§1’)§ 0A21f§_%§ +0.02 0.34J:§_(§ +0.02 0A31j§_‘§§
473 KY%te™ 0.1610-19 0.08701% +0.01 0.20101% + 0.01 < 8.45 0.1610-19
474 Koutp 0.34 + 0.05 0.497929 £ 0.03 0441012 £ 0.03 < 6.64 0.33+0.08£0.03  0.327 +0.034 £0.017  0.341709%3
475 Koo < 49 < 49 < 194 < 49
476 p0vw < 208 < 208 < 208
477 K*Opte— 0.99%9-12 1037922 £ 007 0977013 £o.07 0.9970-1%
478 K*Octe Losfg'}g OASGJ:B';?; +0.05 1.18413’_22 +0.09 LOStB:ig
479 K*Outy 1.05 + 0.10 1357020 £ 0.10 1.067019 £ 0.07 1.14 4 0.09 + 0.06 1131019
480 K*Ouw <55 < 120 < 55 <55
481 F% <127 <127 <127
483 Vet F <0.14 <0.14 <0.14
484 KOt F <0.27 <0.27 <0.27
485 K*0e®,F < 0.53 < 0.53 < 0.53

tMger < 1.8 GeV/c?; 1 1.0 < Mgrp < 2.0 GeV/c?; §1.25 GeV/c? < Mg, < 1.6 GeV/c?
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Compilation of B Semi-leptonic and Radiative Branching Fractions
All branching fractions are in units of 10~°

In PDG2014  New since PDG2014 (preliminary)  New since PDG2014 (published)

RPP# Mode PDG2014 Avg. BABAR Belle CLEO CDF New Avg. |
66 Ky 8.5118 85713 4+0.9 8.511%
68 K3(1430)y 17+8 17+6+1 17+6
70 K3(1780)y <37 <28%§ <28%
77 57 360 + 23 300 + 14 + 20 345+15+40 321 +43752 343 +£21+7
78 dy 9.243.0 9.24+2.0+2.3 9.243.0
84 Py 1.39 4 0.25 L737032 4017 1.217933 4+ 0.12 <14 1.3970 57
85 pwry 1.30 +0.23 1.637032 £0.16  1.14 +0.207519 < 14 1.30%515

119 sete f 47413 7.6970 2200 4.56 4+ 1.157033 <57 6.44 4 0.76

120 sptp 1 43412 4,411 311088 1.91 + 1.027918 <58 2.90 =+ 0.80

121 PYAT 4.5+ 1.0 6.7370- 20050 3.33+0.8015:3] <42 4.97 +0.59

122 Tt~ < 0.059 < 0.059 < 0.062 < 0.059

123 mete~ < 0.110 < 0.110 < 0.110

124 Tt < 0.050 < 0.050 < 0.050

125 Kete™ 0.44 + 0.06 0.397099+0.02  0.48%5:0% +0.03 0.44 + 0.06

126 K*ete~ 1.19 4 0.20 09970323 +£0.06  1.397035 +0.12 1197078

127 Kutu~ 0.44 4 0.04 04170154 0.02  0.50 +0.06 +0.03 42404402  0.55+0.06

128 Kutu~ 1.06 +0.09 1.357032 £0.10  1.107075 £+ 0.08 10.1+1.0+£05 1.3340.16

129 Kt 0.484+0.04  047+0.06+0.02 048705 +0.03 <17 0.48 +0.04

130 K*te- 1.0540.10 1.027513 £0.05  1.077018 £ 0.09 <33 1.0540.10

131 Kvo <17 <17 <17

132 K vo <76 <76 <76

134 metuT < 0.092 < 0.092 <1.6 < 0.092

135 pet <3.2 <32 <3.2

136 Ke*u® < 0.038 < 0.038 <16 < 0.038

137 K*e*p¥ < 0.51 < 0.51 <6.2 < 0.51
— sy with baryons — <387 <38t

T Ey > 2.0 GeV.

I Belle: M(£t£7) > 0.2 GeV/c?, BABAR: M?(¢*¢7) > 0.1 GeV?/ct.
§ Product BF (xB(K% — Kn)). PDG gives the BF assuming B(K$ — Kn) = 1175
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Compilation of B and B Leptonic Branching Fractions
All branching fractions are in units of 10~°

In PDG2014  New since PDG2014 (preliminary)  New since PDG2014 (published)

[ RPP# Mode PDG2014 Avg. BABAR Belle CDF LHCb CMS New Avg. ]
29 etv < 0.98 <1.9 <0.98 1 <0.98 1
30 utv < 1.0 < 1.0 <1.77% < 1.0
31 v 114 + 27 179+48 1 96+26 1 114 + 22
32 0Ty <15.6 <15.6 < 15.6
33 e*l/e'y <17 <17 <17
34 uhvuy <24 <24 <24

457 vy < 0.32 < 0.32 < 0.62 < 0.32
458 ete < 0.083 <0.113 <0.19 < 0.083 < 0.083
459 ete vy <0.12 <0.12 <0.12
460 whtp— < 0.00063 < 0.052 <0.16 < 0.0038 < 0.00063 < 0.00092 < 0.00063
460 ptp~ CMS-LHCb comb. 0.0003979-09016 & 0.0003975-99016 ¢

461 uwtp—y <0.16 <0.16 <0.16
462 php—ptu— < 0.0053 < 0.0053 < 0.0053
464 - < 4100 < 4100 < 4100
482 et uF < 0.0028 < 0.092 <0.17 < 0.064 < 0.0028 < 0.0028
488 efr ¥ <28 <28 <28
489 pErT <22 <22 <22
490 v <24 <24 < 130 <24
491 vy <17 <17 <17

T More recent results exist, with hadronic tagging (Ref. [39]). It does not improve the limits (< 3.4 and < 2.7 for etv and ptv, respectively).
I The authors average their results with the earlier PRD 81 051101 (BABAR) and PRD 82, 071101 (Belle).
8§ Relative BF converted to absolute BF.
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Compilation of B* Relative Semi-leptonic and Radiative Branching
Fractions (UL 90% CL)

In PDG2014  New since PDG2014 (preliminary) New since PDG2014 (published)
[ RPP# Mode PDG2012 Avg. CDF DO LHCb New avg. ]
- 10% x B(BT — Ktata—putpu=)/B(BT — (25)K+) New 6.95709% £0.34  6.9570:37 ‘

.43 - —0.55
- 10* x B(Bt — Ktoutp=)/B(Bt — ¢(25)KT) New 158030002 158103
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Compilation of B — b — @ gluon Branching Fractions
All branching fractions are in units of 1076

In PDG2014  New since PDG2014 (preliminary)  New since PDG2014 (published)

| RPP# Mode PDG2014 Avg. BABAR Belle CLEO New Avg. |
80 nX 260739 261 + 3074 < 440 261723
81 X 420 £ 90 390 £ 80 90 1 460+ 110 £60 + 423 + 86
82 KtX < 187 < 187 ¢t < 187 ¢t
83 K°X 19518 195152 £50 1 195171
94 X 370 + 80 372750 £ 59 q 372177

§ 04 <myx <26GeV/e;  12.0<p*(n) <2.7GeV/ec.
I mx < 1.69GeV/c; I mx < 1.71GeV/c.
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[sospin Asymmetry

In PDG2014  New since PDG2014 (preliminary)  New since PDG2014 (published)
| Parameter  PDG2014 Avg. BABAR Belle LHCb New Avg. |
Ay (Xs7) —0.01 + 0.06 —0.01 + 0.06 § —0.01 £ 0.06
Ao+ (K*y)  0.052+0.026  0.066 & 0.021 £ 0.022  0.012 + 0.044 + 0.026 0.012 + 0.051
A, —0.46 £ 0.17 —0.437925 +0.10 —0.4870:25 1008 —0.4870:23

Ao (K0t —0.37+0.13 —0.587522 +0.02 —0.317517 £0.08 —0.35792  —0.32+0.14
Ao-(K*t6)t  —0.2240.10 —0.2570%2+£0.03  —0.29+0.16+0.09 —0.154+0.16 —0.21+0.12
Ao (K®ee)y+ —0.45+0.17 —0.647012 +0.03 —0.301913 £ 0.08 —0.30 +0.14

2

See the references for precise ¢> = m2, region. In all measurements mg < my
o Te8 /v
§ Average of two independent measurements from BABAR.
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Isospin Asymmetry (Ap) for K®*¢*¢~ modes in bins of ¢* = mZ,

In PDG2014  New since PDG2014 (preliminary)  New since PDG2014 (published)
| Mode @ [(GeV/c®)?] + PDG2014 Avg.  BABAR Belle CDF i LHCb New Avg. |
_ $0.49 F0.34 $0.40 10.18
Kete <20 _0'5118‘23 _0’3318%8 0.19 £ 0.34 £ 0.05 _0'5518‘2§ _0'2418'%8
[2.0,4.3] 70'731815’? 70'4718:32 ~0.07 £ 0.34 £ 0.07 70.7%01‘_19 —0.427020
[4.3,8.68] _0'32;8:%2 _0'19;8%% —0.20 £ 0.26 £ 0.08 0.0019(;)1%9 —0.11 fooiil
[10.09, 12.86] —0.05%0350  —0.29%057  —0.27£0.37 £0.08 —0.15%555 -0.167072
[14.18,16.00] 0.05702%  —0.4070%0  0.04+0.23+£0.05 —0.40 £ 0.22 0171012
+0.83 +0.25 +0.18 +0.12
> 16.00 —0.937955 0117535 —0.29+0.28£0.06 —0.52+528 —0.287013
[1.00, 6.00] —0.41%92%  —0.41%02%  —0.06 £0.24 £0.07 -0.351022 ~0.30 +0.12
Kete § 0.1-2.0 0377058 £0.02  —0.371528
2.0 — 4.0 —-0.157012 £0.02  —-0.151013
1n+0.13 +0.13
4.0-6.0 0107018 £0.02  —0.107012
6.0 — 8.0 0.0975-1% +0.02 0.0979-19
11.0 — 12.5 —0.16%79154£0.03  —0.167513
+0.11 +0.11
15.0 — 17.0 —0.047013£0.02  —0.04701%
17.0 — 22.0 0127010 £0.02  —0.1215 19
+0.08 +0.08
1.1-6.0 ~0.107008 £0.02  —0.1070:08
15.0 — 22.0 —0.0910 05 £0.02  —0.09 £ 0.08
K*0te- <20 —0.171029  —0.67T012  0.15+0.32+£0.06 0.051027 -0.251912
+0.56 +1.04 +0.29 +0.23
[2.0,4.3] —0.06%g 50 1457108 0.00£0.39 £0.07 —0.2715-79 -0.1270 %
[4.3,8.68] 0.037035 0347032 0.20+0.41+0.13 —0.067919 —0.067017
[10.09, 12.86] —0.48792%  0.007922  0.43+0.35+0.10 —0.167017 ~0.14£0.11
+0.61 +0.31 +0.23 +0.15
[14.18, 16.00] 024705 016703 0.17£0.29 £0.07 0.0279 2% 0117915
> 16.00 —-0.027052  —0.23 +£0.23 £ 0.06 0.0219-20 —0.05+0.13
[1.00, 6.00] 0.3379%%  _0.264+0.21 +0.07 ~0.15+0.16 -0.161912
K*0te= § 0.1-2.0 0.1179:1% £0.02 0.1179-17
+0.15 c +0.15
2.0 — 4.0 70.2(1_()(]2%2 +0.03 70.29:002&2
4.0 - 6.0 0.237074 +0.02 0.2370%%
6.0 — 8.0 0.197017 £ 0.02 0.19%01%
11.0 - 12,5 —0.251009 £0.03  —0.2575:0%
15.0 — 17.0 —0.1075-09+£0.03  —0.10+0.10
+0.29 +0.29
17.0 — 19.0 0.51F05% +0.02 0.517029
1.1-6.0 0.0010 15 £ 0.02 0.0079-12
:+0.10 +0.10
15.0 — 19.0 0.06T0 55 %+ 0.02 0.0670 59

T See the papers for the exact ¢ = M?(u"p~) selection.

§ Results in two different sets of ¢ bins are available.

I Muon mode only (¢ = pu).
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Up-down Asymmetry in BT — Ktn - nty
In PDG2014  New since PDG2014 (preliminary)

New since PDG2014 (published)

| Mode Myt -t [(GeV/c?)?]  PDG2014 Avg. LHCb New Avg. |
Ktn—nty 1.1-1.3 6.9+ 1.7 6.9+1.7
1.3-1.4 49420 49+£20
1.4-1.6 56+ 1.8 5.6+ 1.8
1.6-1.9 —45+£19 —45+19
1.1-1.3 —-1.1+17 —-11+£17
1.3-1.4 7.2+2.0 7.2+2.0
1.4-1.6 6.4+1.8 6.4+1.8
1.6-1.9 —-394+19 -39+£19
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