Hadronic and semileptonic
b hadron decays at LHCb
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LLHCb measurements of the b-hadron cross section

* LHCDb measures b-hadron cross section in good agreement with state of the art
perturbative QCD calculations (FONNL)
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b-hadron production fractions

* b-fractions measured from charm-u final states:

— B%B* mostly D°uv+D*uv
— B, mostly D uv
— A, mostly A uv
* taking into account all the possible cross-feeds:
— D%Kuv (B°,B*,B,)
- DK (B°B*, B,)
— D%(n) (B.B", Ay)
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Systematic error breakdown

Source Error (%)
Bin dependent errors 1.0
Charm hadron branching fractions 5.5
B, semileptonic decay modeling 3.0
Backgrounds 2.0
Tracking efficiency 2.0
Lifetime ratio 1.8
PID efficiency 1.5
By — D°K*Xuv +4.1
S H -1.1
(B-,B') = DfKXu7 2.0
Total b=

— .

LEP: 0.128 £ 0.012

Tevatron: 0.156 £ 0.026 (HFAG)
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LHCDb determination of f /1,
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!/ (f, tf,) not consistent with flat over p;
If we fit with straight line, we get
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Goals 1n hadronic B decays

Perform precise measurements of 2 body B, and B,
decays which, in combination with theoretical
evaluations of QCD effects [QCD factorization...]
and various flavor symmetries, will teach us more
about the interplay of strong and electroweak
interactions, and elucidate new physics contributions.

* Determine the mixing induce CP asymmetry in B,
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decays and other CP violation observables such as the
CKM angle vy
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B.—J/y(mt*t and K'K")

* Measurements of mixing
induced CP violation in B}
decays are of prime
importance in probing new
physics, most studied channel
1S

B —J/yg

but other final state may play a
major role such as

B —J/yf,

more in C.PLinn s talk
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Study of B, — J/wK K™ and first
observation of B) — J /vy £/(1525)

Lint=162pb™"
Selecting events with K*K- within +20 MeV of the —— p
¢ mass, we obtain the normalization J/y¢ signal
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Study of m(m*m” )from B. decays
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First observation of B_,"=J/yn*n Tt

Only 34 B+ decay mode ever observed

> F 2 F
é st cb w B f—J/yntnt g sof- ﬁ B f—J/ynt
E 20;_ LHCD Preliminary E 4°;_ LHCb Preliminary
2 10: N First observation 2 20:_ Previously observed
- by CDF and Do
5 105— ﬂ q q ][
oo 60006200 6400 Gﬁbo?wﬁo &Eo G T R T Wﬁsoo %800
M(Jl\pnmt)IMeV M(J/yT) MeV
58.2+9.6 events 163.1+15.7 events
6268.4+1.7 MeV (uncalibrated) 6270.3+1.4 MeV (uncalibrated)
0=9.7%+1.6 MeV 0=12.7+1.6 MeV
6.8
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Consistent with the theoretical prediction 2.1+0.3 (ff uncertainty)
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B.—J/yrrnresonant substructure
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First observation of B, - DK™

2010 data 36 pb!
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Conclusions

 LHCb is probing a vast array of b-hadron decays, in
search of a better understanding of the Standard
Model and new physics signatures:

— Observed b-production fraction dependence upon
event environment

— New modes to probe ¢, in B, decays

— New B, B_, A, decay modes discovered and many
more on the way!

* New theoretical 1deas to exploit these data are
welcome!
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