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The CKM matrix
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The LHCb detector

Excellent Run-1 performance

Int. J. Mod. Phys. A 30, 1530022 (2015).
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Recent CPV results
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http://arxiv.org/abs/1509.00400

arXiv:1509.00400

Penguin studysB J#K’

¥ Measure the branching fraction,
B(BY! J" K™= 417+ 0.18(stat) + 0.26(syst)+ 0.24(f 4/f ) # 10°°

¥ Polarisation fractions,

fo 0.497 = 0.025 (stat) = 0.025 (syst)
fo 0.1/79+ 0.027 (stat) = 0.013 (syst)

¥ And CP asymmetries,

ASP(BOT g K9 " 0.048 + 0.057 (stat) + 0.020 (syst)
ACP(BOI J" K% = 0.171+ 0.152 (stat) + 0.028 (syst)
ASP(BO21 g K™9) " 0.049 + 0.096 (stat) + 0.025 (syst)

Mika Vesterinen 20


http://arxiv.org/abs/1509.00400

arXiv:1509.00400

Penguin studysB J#K’

Combination with LHCb study of SU(3) related B J#+

(PLB 742 (2015) 38-49

" 81, =0.000%9% (stat) ;%90 (syst) rad,
" $i/;/0 = 0.00L% 032 (stat) +0.008 (syst) rad,
" $2, =0.0039519 (stat) + 0.008 (syst) rad.
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Tree |level constraints
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Measure BRs and CP asymmetries In 16 different dec

modes (8 x DK%% 8 x D"%%%%)

arXiv:1505.07044

Decay mode B~ yield B* vyield
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A d A d
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B* - DX, D —K™I* 1234+ 37 1226+ 37
B* - DX, D—K*~ 130+53 6.6+ 4.0
(Xs = K*96"%, Xa = %*%"%) Decay mode B' yield B* yield
f f
(th,Xé) (Npt,xg)
B*! DXj,D! K'!" 45213+ 226 46488 230
B*! DXji,D! K*K' 3899+ 63 4084+ 65
GLW modes B*! DXj,D! 1+ 1669+ 38 173% 40
D decays into CP-eigenstate: f f
K+K- an%l%*% ’ Moux ) Mouxs)
' B*! DXZI,D! K'!I* 1699+ 47 1744+ 47
B*! DXZI,D! K*K!' 155+ 14 171+ 14
B*! DXZI,D! !*I! 59+ 9 70+ 9
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IVub| landscape

Long standing inclusive versus exclusive puzzle
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LHCDb is a b-baryon factory /By~ 50%)
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Nature Phys 10 (2015) 1038
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LHCDb is a b-baryon factory /By~ 50%)

The corrected mass

Meorr =  M? + p!2 T P
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Nature Phys 10 (2015) 1038
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Measure the ratio of branching fractions
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Conclusions

¥ Successful LHCb Run-|

¥ The data seem to be compatible with the CKM picture
of CPV, but [My| puzzle remains.

¥ Much more to come from LHCb in Run-Il and beyond.
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What LHCDb really measures though isgMVcr|, while the
B-factories measure {M and [\ separately
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Flavour tagging at LHCb

SS Pion
SS Kaon

Signal Decay

Opposite Side

OS Vertex Charge

New OS charm tagger
[LHCDb, submitted to J. Instr., arXiv:1507.07892]
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