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Hard numbers are impossible to come by!
(Serzy)

So I've redefined the question. My strategy today:

® Set a goal of measuring V,y to 5= 10%. This means measuring
the “rate” to 10 — 20%.

e Discuss a variety of methods
e Answer the questions. ..

L. Which methods could possibly give this precision”

3. What is the goal for experimental accuracy, for each method?

. Not all can reach our goal!
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Dominant unceriaginties are theoretical

o Models? No systematic estimate of errors

7 D nquenched caleulations. Will do best on 7
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Experiments need to measure rate and shape of form factor near
zero recoil point, as accurately as possible. But theoretical un-
certainties will always limit accuracy in V.

Y

Accuracy of 10% in Vi is unrealistic if form factor is modeled
(current CLEO measurement?)

o Constraints based on SU(3) symmeiry? Rely on rare decays.
such as B — Kuvw, inaccessible even to high luminosity B Fac-

wresasthe TAS). T g o oo
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Experiments should not extrapolate to inaccessible regions of
phase space, if this can be avoided.
sitivity to these kinematic constraints!

Good news: The relation between |V,|? and the inclusive rate
F(E — }guﬁ") is known to ! oximately 5%

Bad news: Who cares? I'( B — X {v) cannot be measured!



P tical |
In principle, it’s simple:
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Series in a(ms) and 1/my

tVeryu&@BFa@mwfmﬁ ﬁmﬂBr&sﬁ&@ea@kmﬁmf
then lepton kinematics determines hadron kinematies.

In practice, there are subtleties:
* The OPE breaks down in the colinear region:

Sudakov logarithms, B meson “shape function”
n?%ha&ggdnﬁwmmgmwgwi@%w
* Uncaleulated corrections, usually O(e?) and O(1/m3)




Method 1: Require ¢ > (mp = mp)?, where ¢ = pr + Py

crimental goals are, in order:

egion ¢* > (mp — mp)® = 11.6GeV

e measure shape of spectrum in this region

e extend sensitive region lower, down to 10.9 GeV

aents should be made to 10%, to match theory



Method 2: Require Sy md, whete Sx = (b5 — pr = )’

dist: .;, Jate)s f(lp* @f b

Dependen: es miore severe if (Sy)ma, must be
&&k@m h@ (1 5GeV)? m@dﬁm@ (1.9GeV)?

(carrent LEP measw ?)
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f(p*) with E. spectrum in B — X,

¢ Relation beiween dI'/dE, and dI'/dSy in colinear yegion in-
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mental goal for a high luminosity B Factory
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Method 3: Require E; > (mg = mp)/2mp ~ 2.3GeV

But it could be a nice reality check on other methods.



The analysis of inclusive distributions must be optimized for
the best combination of theoretical predictivity and experimen-

When this is done, the theory will be good to ~ 10%.
ental goal, as well.

An example of work in progress: twice differential distributions,

dl/dg’dge vs. dT/dg’dE,
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(Bauer, Ligeti, Luke)



