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rameworks to understand the hadronic decay of heavy mesons:
HQET/SCET, Factorization hypothesis...

B—D(™ X (X = light hadronic state) is a good testing ground of
factorization in hadronic B decay (examining decay rate as a function
of the invariant mass of X).

B—D* on allows a precision study of the dependence of the
corrections to factorization on the invariant mass of the light
hadronic state (Ligeti, Luke, Wise, Phys. Lett. B 507, 142 (2001)).

BF measurements of B—Dn, D*r, D**x can give useful information
for factorization.
We report the recent results of branching fraction measurements

and analyses of decays B—D* wr and B—»D(*** 1t with the BaBar
data sample.



Factorization : compare B — D* OT with T decay
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Based on 232 M BB
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This analysis From study of B -»D’p, D'D", D'D.
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Very good agreement with factorization prediction




» Color-favored two-body decay.
* Branching fractions:
--known at ~10% (PD6G), better precision is needed to
test the factorization hypothesis.

--Access to isospin strong phase difference,

spin symmetry and factorization corrections in
the HQET model.

* Two methods of measurements:
-- full reconstruction of B vs. missing mass method.



Mg distribution

Based on 65 M BB
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Systematic errors are estimated from various sources

Sys. Errors g% - p—xt g9 o p*— gt B- — D%n— — D*0n
AN{(BE) 1.1% 1.1% 1.1% 1.1%
B of intermedinte decay 6.5% 2.5% 2.4% 5.2%
Error of f 1.7T% TR 1.7% 1.7%
Error of efficiency 1.0% 6.5% 0.5% 6.7%
PID 2.0% 2.0% 1.5% 1.5%
Tracking efficiency correction 3.29% 4.9% 2.4% 2.4%
Argus background shape 2.8%% 06.5% 1.9% 1.3%
Peaking background G.4% 06.4% 0.3% G.6%
Data,/dC diff. sf mp, 4 M 0.2 o7 0.4%% 2. 0%
Diaka /RO diff. of &AFE 0.5% 0.2% 0. 6% 0.7%
D~ and DY Vertexing 6.2% 6.1% 6.1% 6.1%
79 reconstruction cficiency - “ - 3.0%
Total relative systemnatic error 8. 497 6.4% 4.7% T.T%




Branching fractions:

Mode n Tipb B{x10%
B - Dt g~ 3593 £ 63 114 £ 14 2.63 £ 0.05 & 0.22
BY — D*tg~ 1411 £ 39 286 2.79 £ 0.08 = 0.18
B~ — D%~ 4606 &= 70 89 + 14 4.90 £+ 0.07 £+ 0.23
B- — D*x~ 1297 £ 39 51 8 552+ 017+ 0.43
Ratio :

B(B" — D*«%)/B(B" - D #nt") =1.06 £ 0.03 £+ 0.09
B(B- — D"x")/B(B~ — Dx7) =1.12 £ 0.04 £ 0.09
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Based on 231 M BB

One B is reconstructed via B —-D( nt, D" p, D a,,

The other B —»Xx, X: D(™-™) missing mass.
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Missing mass of X:
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Result:

B(B" - D r7) = 3.004+0.23 +£0.23 x 10"
BB — D*"x7) = 297+0.23 £0.24 x 10°°
B(B" - D**tr7) = 2.3240.65 +£088 x 107*
B(B~ — D) = 4.4940.21 £0.23 x 107°

B(B~ - D*n7) = 5.13+0.22 £0.28 x 1073
B(B~ — D7) = 550+0.52 +1.04 x 10~

BB — D7 )/B(B- — D7) = 1.1440.07 +0.04
BB~ — D*7n7)/B(B~ — D7) = 1.224+0.13 4+ 0.23
B(B" - D* 77 )/B(B" — D 7~) = 0.99+0.11 =+ 0.08
B(B" — D*"x7)/B(B" — D n~) = 0.77+0.22 +0.29
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Branching fractions of color-favored as well as color-suppressed
can be used to determine the relative strong-interaction

phase 0 between the isospin amplitudes A,,, and A;,, .
(J.L.Rosner, Phys. Rev. D 60 074029 (1999))

30 (D n~) + (D) — 6I'(Dx")

cos d =
6v/2|A; 243,

S | _
|As/a|” = EF(D”TT )

o 1
|Asy2|” = P(D+“_)+P(Dn“n)—gr(5'nﬂ_)

Non-zero 8 = cos(8) differs from 1 = Final states interaction
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Based on the BFs from full reconstruction of B and PDG
color-suppressed modes of B°
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We use 10% Monte Carlo
experiments to treat the

total systematic error (and 3

total error). 3
cos & = f(Bg, B, Ba)

Likelihood
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interaction inB —-D =«

* *
oD% cos "= 0,017 410

CLEO: B— D = : cosd = 0.877 + 0.03*0-%4_ .,

(S. Ahmed et al., Phys. Rev. D 66 031101 (2002).)



Likelihood

QCD factorization gives:

Ay
R =

V2A3)5

= 1+0(Agep /M)

The deviation of AR from 1 is a measure of the
departure from the heavy-quark limit
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B—-Dm system

A ' — 0.6R6G 001540051
3\/5143;23 —0.014—0.052
B>D*T system
T2 g g3 4+0-027+0.061
3\/5143;23 —0.026—0.059

CLEO: S. Ahmed et al., Phys. Rev. D 66 031101 (2002).
B—Dm : AR = 0.69 + 0.03 £ 0.06 £ 0.06
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" We measured the BF of B°— D™wr and the result
is in good agreement of the factorization
prediction.

= We measured the BF of color-favored B— Dm, D'nt
and D™ with better precision.

The isospin analysis suggest the final state
interactions in B— D system.
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