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Vbl Is Important

* Measuring |Vyp| is useful
because:

e |t's the SM benchmark for
sin(23).
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e Jests of non-perturbative
QCD.

* Processes involving Vup might also be sensitive to NP
themselves.



Measuring |Vub

* |Vuo| is measured using (semi-)leptonic decays.

Measure rate exclusive

_ 7; —— 'decay, such as B — wlv rely
by v on LQCD (LCSR).
ub
—>
b U \‘ Measure all semi-leptonic [Vub|
[ decays b — ulv rely on OPE

+ quark-hadron duality.

Measure purely leptonic

decay BT — tv rely on

LQCD, but uncertainty is
small.




Situation as of last PDG version
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* Leptonic measurement not precise enough to tell which
one is which, but tends to prefer inclusive.

4



Semi-leptonics at LHCb
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The decay A} — puv

» The decay A} — puv is the T
baryonic version of B — wfv. ' :

e Cleaner at LHCb as protons
are rarer than kaons/pions.

* \p baryons not produced at
BaBar or Belle experiments
but at the LHC produced halt
as often as B mesons.
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Analysis strategy

» Normalise signal yield to Ve decay, Ay — Acuv

 Cancel many systematic uncertainties, including the
production rate of A\, baryons.

« Calculate the branching fraction ratio at high g2, only use
data in the region with lattice points.
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Plots from W. Detmold, C. Lehner, S. Meinel, arXiv:1503.01421
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http://arxiv.org/abs/1503.01421

Results
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Confirms tension inclusive/exclusive tension.

* Precision split between lattice/experimental data.

* From experimental side need to improve B(A. — pK)
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Differential measurement”

» Should we do a differential measurement of A} — puv ?
* Resolution is pretty wide compared to B-tfactories.

Do not rely heavily on z-expansion as we are not
extrapolating.
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Beyond A} — puv

* There are several decays to consider.
* Goldenmodes:B — wév,BY - KT v

» Excited modes: B — puv, A} — N*uv, B — ppuv...
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Error? [%?]

0 + =

B, — K"u v

» The decay B! — K~ v has the potential to
produce the most precise result there Is.

plots from RBC/UKQCD group, arXiv:1501.05373
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The same lattice data produces twice as good
precision for BY — Kﬂfﬁ w.rt. B — mlv
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B = Ktu~v vs AY — puv

Decay A BY
theory error 5% ?7
prod frac 20% 10%
BF 4 x 104 1 x10~*
B(X.) error  T22% +3.9%
background AC AT, D,,D*,D"

* BY — KT pu v is clearly more difficult than Ag — PUV
but has better ultimate precision.

 We are working hard on this, stay tuned for next year.
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Vel WIth Bc mesons

* Bcmesons can also decay via V.

e Signatureis B — Du"vX and :
Bf - D u vX ; 5 Z

B D)0

« We have around 10,000 B — J/vyutvX
candidates from LHCb-PAPER-2013-063.

e Expect about 100 B — D’u*vX candidates.

* Could we get theoretical control to determine [Vub|/|Veb| ratio?
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|_eptonic decays

* Purely leptonic Vup decays are difficult, if not impossible
to find at LHCD.

e BT — 71 is clearly a waste of time.

« BT — uv better, however helicity suppression makes the
SM BF too rare to be useful for |Vub.

 Radiate oft initial leg to remove helicity suppression.

W * Analysis on-going. We
I plan to remove events with
» g2 above 1GeV/c? -is this
ok?
b . p



Vup T decays

e |fthere is NP in Vep T decays, what about Vyp?

* [Less SM background.
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What kind of limits would be interesting, given constraints on
B(B — wrv) from Belle (arXiv:1509.06521)?
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Other ideas

Kaon veto applied in inclusive measurement to suppress
Vep background.

Can the decays B —» K Knmuvand B — KK uv help
control the efficiency of this (l. Bigi, arXiv:1507.01842)?

Another distinctive signature is B — ppuv. Could we
learn anything about |Vub| or the hadronic structure?

What about angular analyses of e.g. B — puv, Is there

room left for significant deviations from the SM
oredictions”
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summary

* LHCb has measured |Vuo| using A — puv decays.

* The |Vuo| field is relatively new to LHCb, but is
expanding rapidly.

* We will obviously try to do everything we can.

However, input to what is particularly interesting or
new ideas are very welcome.
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RH currents
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From Nature Physics 10 (2015) 1038 R
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From Phys. Rev. D 92, 014024 (2015)
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