Heavy Flavor Averaging Group
December 2011

Compilation of B* Semi-leptonic and Radiative Branching Fractions
All branching fractions are in units of 107°

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
RPP+# Mode PDG2010 Avg. BABAR Belle CLEO CDF New Avg. ]
314 K*ty 42.1+1.8 4224+1.4+1.6 425+31+£24 376755 +£28 42.1+1.8
315 K (1270)y 43413 434949 43+ 12
316 Kty 7.940.9 7.74+1.0404 84115+ 0.9 7.940.9
317 Ktn'y <42 19715 0.1 3.6£1.2+04 2.9700
318 Kty 3.5+ 0.6 35+0.6+£04  248+0.30+0.24 2.714+0.34
319 Ktrn—mty 27.6 £ 2.2 205+1.3+20f 25.0+18+221% 27.6+ 1.8
320 K*O0nty g 20™7 2077 +2 20"7
321 K+p0y § <20 <20 <20
322 Ktn=nty (N.R.) § <92 <92 <9.2
323 KOrta0y 46+ 5 45.6 £4.24+3.1 1 45.6 £ 5.2
324 K (1400)y <15 <15 <15
325 K3(1430) Ty 14+4 145+4.0+15 14.5+ 4.3
327 K (1780) 1~ <39 <39 <39
329 pty 0.98 £0.25 1.2075-42 £ 0.20 0.87102910-0 <13 0.9870-2%
379 pAy 2.570-2 2.4570-3% +0.22 2.4570-99
383 pEOy <46 <46 <4.6
412 et e < 0.049 <0.12 < 0.049 < 0.049
413 ntete < 0.080 <0.18 < 0.080 < 0.080
414 mtptps < 0.069 <0.28 < 0.069 < 0.069
415 ntuw < 100 < 100 < 170 < 100
416 K+ete- 0.51£0.05  0.48£0.09£0.02  0.53700% +0.03 0.51 £ 0.05
417 Ktete™ 0.55 + 0.07 0.517012 £0.02  0.57700% +£0.03 <24 0.55 £ 0.07
418 Ktutu~ 0.52 £ 0.07 0417014 +0.02  0.53+0.087907 < 3.68 0.46 £0.04£0.02  0.47 +0.04
419 K*tuvw <14 <13 <14 < 240 <13
420 ptuw < 150 < 150 < 150
421 K+t 1.29 £0.21 1407049 £0.09 1247023 +0.13 1.2979-22
422 K*tete™ 1.557029 1387047 £0.08 1731090 £0.20 155105
423 K*tutp— 1.167050 1467079 012 1117532 £ 0.10 0.95+0.32+£0.08 1077032
424 K*Tuvp < 80 <80 < 140 < 80
427 atefpuF <0.17 <0.17 <0.17
428 Ktetu~ < 0.091 < 0.091 < 0.091
429 Kte pt <0.13 <0.13 <0.13
431 Ktr:y,¥ <77 <77 <77
434 K*tet T <14 <14 <14
435 metet <16 <16 <16
436 rptpt <14 <14 <14
437 Tetpt <13 <13 <13
438 p_etet < 2.6 <26 <26
439 p~utut <5.0 <5.0 <5.0
443 petut < 3.3 < 3.3 < 3.3
441 K~eTet <1.0 < 1.0 < 1.0
442 K-putut <18 <18 <18
443 K—etut < 2.0 < 2.0 < 2.0
444 K*~etet <28 <28 <28
445 K*~ptut < 8.3 <83 < 8.3
446 K*~etput <44 <44 <44

TMgar < 1.8 GeV/c?; 1 1.0 < My < 2.0 GeV/c?; § Myrr < 2.4 GeV/c?



December 2011

Heavy Flavor Averaging Group

Compilation of BY Semi-leptonic and Radiative Branching Fractions
All branching fractions are in units of 107°

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
[ RPP# Mode PDG2010 Avg. BABAR Belle CLEO CDF New Avg. |

297 KOy 7.6+1.8 71750 £04 875118 7.6718
298 KO/~ < 6.6 < 6.6 < 6.4 < 6.4
299 K%y <27 <27 2.74 £ 0.60 £ 0.32 2.74 £ 0.68
300 Kty § 46+1.4 4.671510-5 4.6+ 1.4
301 K*0y 43.3+1.5 44.7+1.0+£1.6  401+21+17 455702 +34 43.3+1.5
302 K*(1410)% <130 <130 < 130
303 Ktn=y (N.R.) § <26 <26 <26
304 KOontn—~y 19.5 £ 2.2 185+£21+1.2 ¢ 24+4£3% 19.5 £ 2.2
305 Ktr— 70 41+4 40.7+22+3.1 1 40.7+3.8
306 K9(1270)y <58 <58 <58
307 K§(1400)7 <15 <15 <15
308 K3(1430)0 12.4 424 122425+ 1.0 13+5+1 124424
310 K3 (1780)% < 83 < 83 < 83
312 POy 0.86 + 0.15 0.971022 £0.06  0.7875 151009 <17 0.8670-1%
313 w7y 0.447018 0507027 £0.09  0.407519 £0.13 <9.2 0.44%0 1%
314 oy < 0.85 < 0.85 <3.3 <0.85
418 morte- <0.12 <0.12 < 0.154 <0.12
419 nlete” <0.14 <0.14 < 0.227 <0.14
420 mOutp~ <1.8 < 0.51 < 0.184 < 0.184
421 77 < 220 < 220 < 220
422 KOt 0.3119-0% 0.217015 £0.02  0.3473:0% £ 0.02 0.3170-08
423 KOete~ 0.1670 09 0.087015£0.01  0.207012 +0.01 < 8.45 0.161009
424 KOoutp~ 0.45%012 0497022 £0.03  0.447313 £0.03 < 6.64 0.32£0.10£0.02  0.38 £0.07
425 K% < 160 < 56 < 160 < 56
426 pPvw < 440 < 440 < 440
427 K¢t 0.99179-12 1037022 £0.07 0977913 £0.07 0.99170-13
428 K*¢te~ 1.0375-12 0.867028 £0.05  1.187927 +0.09 1.0370-12
429 K*Outpu~ 1.0575:18 1.357030 £ 0.00  1.06%019 £0.07 1.02+0.10+0.06  1.0575 00
430 K*Oup <120 <120 < 340 <120
431 v <58 <58 < 58
433 nOet T <0.14 <0.14 <0.14
434 KOt F < 0.27 < 0.27 <0.27
437 K*0eE ¥ <58 < 0.58 < 0.58

Mg < 1.8 GeV/c?; 1 1.0 < Mprr < 2.0 GeV/c?; §1.25 GeV/c? < Mg, < 1.6 GeV/c?



Heavy Flavor Averaging Group
December 2011

Compilation of B Semi-leptonic and Radiative Branching Fractions
All branching fractions are in units of 107°

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
[ RPP# Mode PDG2010 Avg. BABAR Belle CLEO New Avg. ]

66 Ky 8.5T1% 8.5T1 2 +0.9 8.571¢
68 K3(1430)y 17408 1L7£06+£01  1.7+06
70 K3(1780)y <37 <28 <28

77 sy 360 + 23 327 +1815° 345 4+ 15 £ 40 321443752 355+£24+9
78 dy 1246 9.2+20+23 9.2+ 3.0
82 Py 1.39 £ 0.25 1737030 017 12179320 +0.12 <14 1.3970-22
83 p/wy 1.39+0.23 1637030 £0.16  1.14£0.207019 <14 1.3070 15
113 sete™ 1 47+£13 6.0+£1.7+13 4.56 £ 1.157032 <57 4.91%15¢
114 sptp~ 4.3+1.2 504£2.8+1.2 1.9141.0270-1% < 58 2.237057
115 FIAYAE: 45+ 1.0 56+ 1.5+ 1.3 3.33+£0.8010 37 <42 3.6670 15
116 Tt < 0.062 < 0.091 < 0.062 < 0.062
117 Kete™ 0.44 £+ 0.06 0.3970:09 £0.02  0.48700% £0.03 0.44 + 0.06
118 K*ete~ 1.194+0.20 0997022 +0.06  1.397023 +0.12 1.197017
119 Kyt~ 0.48 + 0.06 0411012 £0.02  0.50 £ 0.06 £ 0.03 0.48 + 0.06
120 K*utu~ 1.15+0.15 1357035 £0.10 1.1070 15 £ 0.08 1157018
121 Kete 045+0.04  0.39£0.07+£0.02 0487005 £0.03 <17 0.45£0.04
122 K*te- 1.08 +0.11 1117019 £ 0.07  1.0775 15 £0.09 <33 1.087912
- Kvv New <14 <14
123 K*vo <80 <80 < 80

125 met T < 0.092 < 0.092 <16 < 0.092
126 pet ¥ < 3.2 < 3.2 < 3.2
127 KeEpu < 0.038 < 0.038 <1.6 < 0.038
128 K*etu¥ < 0.51 < 0.51 <6.2 < 0.51

- sy with baryons New < 38 7 <387

1By > 2.0 GeV; tM({T£7) > 0.2 GeV/c?



Heavy Flavor Averaging Group
December 2011
[sospin Asymmetry

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
| RPP#  Parameter  PDG2010 Avg. BABAR Belle New Avg. |
65 Ag- (K*) 0.066 £0.030  0.066 £0.021 £0.022 0.012+0.044 +£0.026 0.052 £ 0.026
7 Ag-(Xs7) —0.01 +0.06 —0.01 +0.06 —0.01 +0.06
82 Apy —0.46 +£0.17 —0.431025 £0.10 —0.481 035008 —0.46101¢
121 Ao (Ke0)t —0.401033 ~1.437038 +0.05 —0.317017 +0.08 —0.407018
122 Ao_(K*00)t  —0.44+0.13 —0.567017+0.03  —0.294+0.16+0.09  —0.441013
Ao (KWeo)yt  —0.4540.17 —0.64751% £ 0.03 —0.307912 £0.08  —0.45+0.10
Tmee < myy,
Heavy Flavor Averaging Group
December 2011
Partial Branching Fraction
In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
All branching fractions are in units of 10~7
| RPP#  Mode % [(GeV/c?)?] ¥ PDG2010 Avg. BABAR Belle CDF ¢ LHCbD New Avg. |
121 Kete <20 0.817075 £0.05  0.33+0.10 £ 0.02 0.46 + 0.09
Kete- 2.0, 4.3] 0467015 £0.03  0.77 +£0.14 £ 0.05 0.61£0.10
Kete- [4.3,8.68] 1.007019 £0.06  1.0540.17£0.07 1.037015
Kete- [10.09, 12.86] 0.5570:19 £0.03  0.48 £ 0.10 £ 0.03 0.5070-0%
Kete- [14.18, 16.00] 0.387015 £0.02  0.52+0.09 + 0.03 0.491559
Ketes > 16.00 0.987020 £0.06  0.38 £ 0.09 £+ 0.02 0.49 £ 0.08
122 K*e+e- <20 1461032 £0.11  1.73+£0.33+£0.10 056 £0.11£0.03  0.74 +0.10
K*ete- 2.0, 4.3] 0.86T051 £0.07  0.82+0.26+0.06 0.28+0.08+0.02 0.37 £ 0.08
K*ete- [4.3,8.68)] 1377047 £0.39  1.724+0.41+0.14  0.55+0.07+0.03  0.60 £ 0.07
K*e+0 [10.09, 12.86] 2241090 £0.19  1.77£034+£0.11  0.53£0.09£0.03  0.68 = 0.09
K*0te  [14.18,16.00] 1057020 £0.08  1.21+£0.24+0.07 0.59+0.10+0.03  0.72 £+ 0.09
K* et > 16.00 2.047027 £0.16  0.88+0.22+0.05 0.48+0.08+0.03 0.64 +0.08

T see the original paper for the exact ¢ selection.

I muon mode only (£ = pu).



Heavy Flavor Averaging Group

December 2011

Forward-backward Asymmetry (Apg)

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
| RPP#  Mode q% [(GeV/c?)?] t PDG2010 Avg. Belle CDF t LHCb f New Avg. |
121 Kete <20 0.067532 +£0.02 0.067032 +£0.02  0.13707% £0.07 0.08%929
Kete [2.0,4.3] —0.43703% £ 0.09 —0.43103% £ 0.09  0.3275 ]2 £0.05 0.12+£0.14
Keto~ [4.3,8.68] —0.20170:15 £0.03 —0.207013 £0.03  0.0177}5 £0.01 —0.1179-08
Kete [10.09, 12.86] —0.217917+0.06  —0.0379 18 £0.04 —0.08%0 49
Kete [14.18,16.00] 0.04703%+0.05  —0.057007 £0.03 —0.041099
Kete~ > 16.00 0.0270-08 £0.02  0.097) 77 +£0.03 0.0479-09
122 K*0te= <20 0.4770-28 +0.03 0477020 £0.03 03570254010 —0.177022+0.06 0.03+0.14
K*0te- [2.0,4.3] 0.11703L £0.07 0111030 £0.07 0201032 £0.15  —0.0470 2 £0.06  0.057515
K*0te= [4.3,8.68] 0.457055 £0.15 0451057 015 0.017050 £0.09 0287070 +0.02 0287002
K*0te= [10.09, 12.86] 0437018 £0.03  0.38%015+£0.09 027511 +£0.03  0.337599
K*0te= [14.18,16.00] 0707025 £0.10 044702 £0.10 0501555 £0.03  0.5175-99
K*0te- > 16.00 0.667016£0.04 06570 0+£0.16 0107013 £0.06  0.39£0.10
T see the original paper for the exact ¢* selection. 1 muon mode only (¢ = pu).
Heavy Flavor Averaging Group
December 2011
Fraction of the Longitudinal Polarization (F7)
In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)
| RPP#  Mode ¢? [(GeV/c?)?]  PDG2010 Avg. Belle CDF i LHCbD § New Avg. |
122 K*0te= <20 0.29102% +0.02 02917020 £0.02 0307518 £0.02  0.03T) 2 +006 0227009
K*0te= [2.0,4.3] 0.71£0.24 £ 0.05 0.71+£0.24£0.05 037705, £0.10  0.847015 £0.06  0.73+0.10
K*0te= [4.3,8.68] 0.641702% +0.07 0647022 £0.07  0.687512+£0.09 0.60+0.07+0.01 0.61+0.06
K*ete- [10.09, 12.86] 0171017 £0.03 0477017 £0.03 0447972 £0.02  0.39£0.08
K*0te= [14.18,16.00] —0.15T057 £0.07  0.207015 £0.05 0337000 £0.04  0.287008
* - 0.15 0.19 = 0.10 0.08
K*ete > 16.00 0.127075£0.02 0207572 £0.05 0287000 £0.04 0227008
T see the original paper for the exact ¢* selection. I muon mode only (¢ = u).
Heavy Flavor Averaging Group
December 2011
Compilation of B Inclusive Branching Fractions
All branching fractions are in units of 10~°
In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)

’ RPP# Mode PDG2010 Avg. BABAR Belle CLEO New Avg. ‘
— KtX New < 187t < 187t
— KX New 195751 4+ 501 195771
— Tt X New 372799 4 59+ 372+71
80 sn < 440 261 + 30711 § < 440 261723
81 s/ 420 + 90 390 + 80 + 901 460 + 110 £ 601 423 + 86

Tp*>234GeV; §04< My, <26 GeV; §20<p* <27 GeV



All branching fractions are in units of 107°

Heavy Flavor Averaging Group

December 2011
Compilation of B Leptonic Branching Fractions

In PDG2010  New since PDG2010 (preliminary)  New since PDG2010 (published)

] RPP# Mode PDG2010 Avg. BABAR Belle CLEO CDF LHCb CMS New Avg.
24 ety <19 <19 <1.0 <15 < 1.0
25 wry < 1.0 < 1.0 < 1.7 <21 < 1.0
26 ay 180 4 50 176 £49 16273155+ < 840 167 + 30
27 (T upy < 15.6 <156 < 15.6
28 ety < 17 < 17 < 200 < 17
29 whoy <24 < 26 < 52 < 26

412 Ny < 0.62 < 0.32 < 0.62 < 0.32
413 ete” < 0.083 < 0.113 < 0.19 <083 < 0.083 < 0.083
414 ete y <0.12 < 0.12 <0.12
415 prp < 0.015 < 0.052 < 0.16 < 0.61 < 0.0050 < 0.0026 < 0.0037 < 0.0026
416 iy <0.16 <0.16 <0.16
417 TrrT < 4100 < 4100 < 4100
432 ei,ﬁ < 0.064 < 0.092 < 0.17 <1.5 < 0.064 < 0.064
438 etrT <28 <28 < 110 <28
439 prrF <22 <22 <38 <22
440 127 < 220 < 220 < 130 < 130
441 vy < A7 < A7 <47

TThis result has been averaged with the earlier PRL 97, 251802 (2006).




Radiative and Leptonic Decays:
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