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2. Introduction

Motivation
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@ Three ways to measure | V|, none of them agree with each other:
o B%— 7~ utw decays, rely on lattice QCD.
e B— X,utv decays, need to extrapolate through open charm
region.
e BT — 7Fu,, difficult experimentally.

@ BELLE's latest results [here] have poured cold water on the
BT — 7Fu,. excitement.
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http://arxiv.org/abs/1208.4678

3. Theoretical idea - with vectors

Model independent | V|

e Paper - [P.R.D70 114005] (and Refs. therein) outlines another
method of measuring |V, |

@ At low recoil (y = Ep/mp) can use operator product expansion to
control the long distance effects.
@ Theoretically cleaner than the exclusive/inclusive methods, and model
independent.
@ Need to measure ratio of branching fractions Bt — p%u v and
B — K*0utu.
B(B*—putv) Rs(y)
B(B—K*Outpu~—) Nefr (y)
e Measurement is contaminated by Rg(y), the ratio of helicity
amplitudes of the two decays.

o Dominant theoretical uncertainty on B(B° — K*Ou* ™) of ~10%
comes from Neg(y).

|Vub‘2
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http://arxiv.org/abs/hep-ph/0404250

3. Theoretical idea - with vectors

Use D decays to reduce form factor uncertainties.

@ Can reduce the uncertainty of Rg(y) using D decays.
@ Rg(y) and Rp(y) must be taken at the same value of y.

Re(y) m 1 1
Roly) ~ PO 0D

@ The proposed D decays are DT — K*9utv and DT — pOutv.

@ The corrections shown above are even smaller than the dimensional
estimate [P.L.B420, 359,P.R.D. 53, 4937].
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http://arxiv.org/abs/hep-ph/9711248
http://arxiv.org/abs/hep-ph/9512225

3. Theoretical idea - with vectors

Model independent | V|

@ End up with a double ratio of branching fractions.

e Estimated theoretical error on | V| is 5%.
B(B+—>p0u+y)
B(Dt—pOutv)

B(DT—K*0 1)

|Vub|2a

@ Need to measure the branching fraction of these decays at low recoil.

@ Low recoil is low enough as long as g2 is above open charm threshold
(g% > 14.2GeV?/c*) - translates into recoil range of y =1 — 1.5 for
B — K*0utpu~.
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3. Theoretical idea - with vectors

Recoil vs g?- vectors
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@ The maximum recoil for DT — K*0u v is 1.3, but as form factor
only varies by 20% across this region can extrapolate beyond
kinematic limit to 1.5 [P.L.B420, 359,P.R.D. 53, 4937]
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http://arxiv.org/abs/hep-ph/9711248
http://arxiv.org/abs/hep-ph/9512225

4. Decays with pseudo scalars

Don't need to use vectors, can use psudeoscalars?

@ Can also form the same ratio with scalars:
B(BO—Mr_,u,—'_y)

BBt—Ktutu—) -
B(DO— 7~ utv) )
B(DO—K— putv)

|Vub‘2Oé

@ Experimentally much easier, does the theory work for these decays
too?

@ Low recoil for Bt — KTputu~ isy =1 — 2.6.
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4. Decays with pseudo scalars

Analysis Strategy

@ Would then need to measure four decays between 1-2.6.
o B~ n putv:  B=(13440.08) x 1074
e B Ktutu™: B=(48+07)x10""
o DO— mptu: B = (0.24 £0.02)%
o D'+ K—pfv:  B=(331+£0.13)%
o D%— K~ utv has a huge rate and BT — K~ has a very
distinctive signature.

e D%— 7~ utv has an order of magnitude less BF than D°— K~ ptv
and more background.

e B~ n~putuvis difficult - at LHCb we probably can't do better than
b-factories. For now the plan is to get it from the literature.
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4. Decays with pseudo scalars

Recoil vs g?- psuedoscalar modes
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@ Low recoil (y = 1 — 2.6) corresponds to very high g2 values for the 7
modes due to the low 7 mass.

@ Will have to extrapolate D® — K~ ptv from 2.0 to 2.6.
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5. Approximate experimental uncertainties

B — = uty

o We will get B — 7~ v from the literature, below is from BELLE.
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5::7 E y = 1— 2.6, with a stat error of
" - E 22% — 11% on | V).
8= ..isaw2 1 @ This will be the limiting factor for
S = |Viub| unless we can use the other
a $ bins somehow.
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5. Approximate experimental uncertainties

BT — KT utu~

@ Assuming systematic of 5%, rough estimate of yields gives estimated
error on | Vp|.

Recoil range  g° range  Ng+ i+ - 0(dB/dy) o(|Vis|)

1-18 18 — 22 500 6.7% 3.3%
1-22 16 — 22 1000 5.9% 2.9%
1-26 14 — 22 1500 5.6% 2.8%

o With 3fb~!, BT — K*uT 1~ will not be the limiting factor for this
analysis.
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5. Approximate experimental uncertainties

D°— 7= pfvand D°— K- puty

e Expect O(1M) D° — K~ puTv candidates, O(100K) D° — 7~ putv
candidates.
o ~3% of D°— 7~ T v lie in the low (1 — 2.6) recoil region.

+ FOCUS — pole =193
- - mod alpha = 0.28 4 hep-ph/0408306

e Unlike DT — K*%u* v, the form factor
’ for DO — K~ putv varies by 100%, still

) 05 1 15 2

¢ (©evIc) OK to extrapolate?

ft(g?) for D° — K~ putv.
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6. Summary

Summary

|Vip| is an interesting parameter and worth measuring (if < 20%

precision).

e With the relatively large samples of FCNC available at high ¢° at
LHCb, a model independent measurement becomes possible.

o Dt — pPutv is very difficult to measure at LHCb.

© Measurement with pseudo-scalars is much easier experimentally.

@ The pion is very light, causes issues when requiring a common recoil
range between all modes.

@ If no-one comes up with a show-stopper, we will go ahead and
measure this.
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