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Highlights

m Selected based on freshness and importance

s Charm semileptonic decays

s |V, | exclusive: B>DM¢tv, HQET form factors

= |V, inclusive: moments, OPE, global fit

= |V,,| exclusive: B=>xlv, heavy-light form factors

= |Vl inclusive: B->utv, OPE, resummation...
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Semileptonic charm

* New measurements improve f+(0)|VCq|

* 1-4% exp. error on [V | (LQCD error ~10% now)
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Nice summary from D. Cronin-Hennessy
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New precision charm form factors: D,

— KKevV Talk from R. Sacco,
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Future prospects
In semileptonic
charm

e More data to analyze

o Future Improvements:

BaBar, Belle and CLEO-c all have unanalyzed data. Unanalyzed data
data varies from 9/10 to 2/3.

BaBar and CLEO-c¢ analyses will gain more quickly since their
approaches have larger relative statistical uncertainty.

Pion modes are statistics limited and will benefit greatly from the
upcoming work. | would expect a measurement from BaBar for the DY >
D2 = e v soon.

The largest uncertainties of ch arise from theory.

With expected improvements from theory V_; from semileptonic decay may
may surpass V_, from vN.

in CLEO, B factories

e New facility to exploit!

n]

BESIII has started data
accumulation.

Current running is at y'.

Detector capabilities similar to
CLEO-c.

Early major start problems are
solved.

Luminosity at this early date is
~CESR-c.

Expect 10 times CLEO-c at 3770
luminosity with one year of
running.

D. Cronin-Hennessy, Uof M
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V| from B> X Lv

s Old story: use HQET

parameterization, fit slope,
FF ratios and |V |*FF(w=1)

s FF(1) from LQCD or LCSR

2008/09/12

NEW: improved precision on
B->D**{v and B=>D® )ty
decays... but no time to discuss

Belle :

((1)=1.074 £0.018 £0.016

(M.Okamoto et al NPPS 140, 461 (2005))

hﬂ\(l)=0'921 +0.013 £0.020

(J.Laiho et al arXiwv:0808.251 [hep-lat]

|V_|*F.F.(w21)
P2, P, ( slopes of ff )

R ,R, : form factor ratios (D*)

arxXiv:0711.3252
BaBar: arXiv:0808.0528

I -: 7! ;ukﬁéuﬁﬁ¢h Eki.‘hiiE;iﬁ-a4=_a.
BaBar: arXiv:0808.0333 | .../ Mtis i 1 i, -
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Big improvement in B> D v

Tagged B sample

Global fit (untagged)
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arXiv:0809.0828

s New tagged and untagged
preliminary measurements of DLv
from BaBar

s Complementary methods; largely
independent (also for D*{v)
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Updated DV")fv averages
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Still some puzzles

@ New results from both D™ and D™ will increase the BR deficit

Decay Mode Branching Frac _ Decay Mode Branching Fraction

B™ — 7y + anything 10.99 + 0.28 B" — =i + anvthing 10.33 + (.28 %
.ﬁ T — ﬁ“i B 297 4+ 0,11 % BY — H'i"r-*, Y17 + 019 %
B~ — D5, 6.07 + 0.29 % B® — D*Hi-5, 506 4 0.11 %
B~ — DYe~ i~ p 0.42 4 0,05 % BY — DPsti-i, .43 + 0,06 %
B~ — D'n 70y 0.61 + 0,05 % B° — D%xté-p, .49 + 0,08 %
B~ — D"'nré” iy o 7 BY — DPgi=p,
B~ — DV*P(m)~ 7 9,9 + 0.3 % BY — D" (r)i~w, 8.7+ 02%
B(D"1v)=(5.4%t0.2)% B(D"1v)=(4.410.3)%
BABAR prel.(not included) Belle prel.(not included)

@ A problem in “traditional” B-fact. measurements of Br(B° -> D™lv) ?

1)

( BABAR PRD77,32002,08

4,720,
Belle ICHEP 08 4.4+0.3 Emphasizes
PDG 2008 B.2%0.1 importance of the
Rescaled B+ PDG2008 5.7+0.1 | |DCv measurements
) Rescaled B+ BABAR 5.210.4
INEN \PRLlD(}, 231803 (2008) /

L/ Franco Simonetto INFN & Universita' di Padova



|V.,| from global fit to moments

= Calculate and measure moments of E, and M,? spectra in b>cly
decays and E, in b>sy decays

=] - T T T T - -, T T T T T T T Tt 1 r T T T 1 r 7T
[*] |

=
— 0.043

s Use ~60 moments, fit for 7
parameters

= Should b>sy be included?
Maybe, but quantifying
theory uncertainty requires

455 465 47
more work m, (GeV)
Input [Vl (1073) m, (GeV) | u?; (GeV?) | +2/ndf
41.67+/-0.43(fit)+/- | 4.601+/- | 0.440+/- ,
Allmoments | ' og(we)+-0.58(th) | 0034 | 0040 | 2277
| 41.484/-0.47(fity+- | 4.659+/- | 0.428+/- ,
Xvonly 10 08(ry)+/-0.58(th) | 0.049 0.044 | 24148
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Recent progress, outlook

s Renewed attention on theoretical correlation matrix.

s Under study; first look suggests this might be the
source of anomalously low y?/d.f. (~30/60)
= ~no impact on m,, but lowers |V| by ~1 sigma

s New moment measurements from Belle (b—>sy) and
BaBar (M, moments in b>ctv)

= Interest in including threshold determinations of m,
and/or m,, once the errors on these are agreed upon

= |V4| from inclusive/exclusive are converging

2008/09/12 Bob Kowalewski - U. of Victoria
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Exclusive |V,

. . i Jochen Dingfelder
Main interest: B>nlv (University of Freiburg)

B — nlv total branching fraction

stat: 5% syst: 4%
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Determination of |V,|

s Most accurate BF(B>xtv) and best g2
spectrum still come from untagged
BaBar measurement

s Fits to ABF(g?) and lattice points can be
used to constrain FF shape, extract |V |

s New preliminary FNAL/MILC calculation
of f.(g?) gives much lower |V |; if
confirmed this would re-introduce a
tension with the inclusive [V |
determination

2,04+ 0.35 = 102 | {Preliminary)
(Van de Water at LATOE)

2008/09/12 Bob Kowalewski - U. of Victoria

Sumuplitaneows fit of laikce and BABAR F_ dala

Aol =i 48

HFAG + FNALMILC {2005}

HFAG + EPQCD (2008)

Mew Analysis

——
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Prospects for improvement
In exclusive B> X, v

m Measure other hadronic final T PO 'ia'f::;:wf P | n0e10 [ et |
states to better quantify 7tv |’ IET L =
backgrounds at large g2 + T-’r'-”f11 'TI“"#T ” t

1 'T ] ﬂrﬂiﬁfTT 14
e -
= Many current analyses do not BEUS, Sl

use the full available statistics

Extrapolations of B® — n*fv measurements: Today — lab-l

Miignal Oprstatle) | Tarsyst(Pe) | Taren(®) | Ty epl®)
Hod. tag | 50,100 | 16 12 4.3 17 - 12 96
ol Tag 150430 | 15 -9 54 16 — 10 8 — 5
Untagged | 5 o6k | 52 55 75 |35-25
2008/09/12 Bob Kowalewski - U. of Victoria
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Inclusive b>ulyv

s Experimental measurements of partial rates in regions of
E., My, g% P....

= 0.1f

A L.

0.4}

Not to scale!

0.2

a Recall b>u rate ~ 2% of b—>c rate

= New measurements...

2008/09/12 Bob Kowalewski - U. of Victoria
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|V ,p] from inclusive b>uly

s New at ICHEPOQS8: BaBar recoil

analysis

Oyyp™ 8.5% (theory+m, ~7%)

s New at CKM0S8: Belle

multivariate (BDT) analysis,

measures ~full b>ulv rate:

Oy~ /% (theory+m, ~4%)

3. BDT cut with many input par’s: Mmiss?, dZ, dr, Quonl, Qlepton|
MNlepton, Q(B), D* partial reco etc.....

4. Combinatorial estimated from MC, normalisation from
sideband region. (same approach asVcb moments analyses)

5. 2D fit to M., q* with backgrounds and signal floated to
determine background yield.

6. Measure absolute rate.

ﬂ [ 'r T ] E T —— T
S100- E Eg?gﬁi ]
W E ] lﬂx]{)-— [ISecondaries
1500 —' 8 [ Combinatorial -

- 604 fb1 ] s & Continuum
100 PF 1 1000" : ]
Lo 5 : : 3 1 :|_|—|—|—|—|—|—|—
O 3 4 10 20 30
M, (GeV) @ (GeV?)

2D fit in g2 mx. (projections shown)

2008/09/12 Bob Kowalewski - U. of Victoria
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|V ,5] from inclusive decays

Using m, from B->X_tv and b—>sy
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With latest measurement, inclusive
|V,,| does not go down...
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Priorities (excl. theory), outlook

s Sort out B>D"tv measurements; > BF puzzle
s Further improve B-=>Dtv (need Belle results)
s Further improve B>rtv at high g2

s Incorporate latest theoretical advances into global fit to
b->ctv and b—>sy moments

s Further improve full b>utv rate (need BaBar results)
s Lots to do, manpower is decreasing ®

= |V,,| inclusive/exclusive “tension” becoming significant

2008/09/12 Bob Kowalewski - U. of Victoria
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