Unbinned Angular Analysis of B - D*(Dm)fv, Decay and Cy,
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Introduction
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Un-binned angular analysis:
Existing binned analysis (projected x? fit): Belle *17

V.,p and V., from inclusive and exclusive decays
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The experimental determination of (g;) can be pursued by the maximum likelihood method:
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CLN parametrization:

Kinematic angles for B — D*(Dm){v,

BGL parametrization:

ha,(w) = ha,(1)(1 — 80p2 + (53pp. — 15)2*
— (231pp. —91)2%),
Ry(w) = Ry(1) — 0.12(w — 1) + 0.05(w — 1)2,

Fi(2) =
Ra(w) = Ry(1) + 0.11(w — 1) — 0.06(w — 1)2. 1)
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Pseudo data for {(g;) in the CLN
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parametrization:
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Pseudo data for {g;) in the BGL
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parametrization:

N opens = (5239, 8868, 10500, 11264, 11455,
11217, 10638, 9776, 8676, 7368)
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(gi) generated in 10 w bins with covariance
matrices by toy Monte-Carlo method
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(.Qi) generated in 10 w bins in the CLN parametrization

asia pacific center for
theoretical physics

dPCL:

%JCLab

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

Results of Sensitivity Study

CLN fit: Yo BGL fit: )= T
mO=55 T ROKO
7= (0 (D), Ra(1), Crz) 7= (af, o, a*, 63",@§)Cv)

= (0.0132,0.0169, 0.0070, —0.0852, 0.0241, 0.0024)

= (1.106,1.229, 0.852, 0)
o3 = (0.0002, 0.0109, 0.0026, 0.0352,0.00170.0379)

o7 = (3.177,0.049,0.018(0.021)
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Cy, can be determined to
precision of ~2 (4)% in CLN
(BGL) parametrization.

Cy, and the vector form factor are highly correlated!

Im(Cy,) can also be determined at precision of
0.7% for both CLNand BGL!
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Fit to the forward-backward asymmetry (Agfg) of the charged lepton:
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Advantage: one angle measurement
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U= (p%*, Rl(l), R2(1)’ CVR)
= (1.106, 1.229, 0.852, 0.000)
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Cy, can be determined at a precision of

2.2% using Agp alone! Almost as good
as the full set of < g; >!

Summary

® The un-binned angular analysis is useful for the precision measurement of Cy, by

circumventing the V., puzzle.
® Cy, Is strongly correlated to the vector form factor.

® The real (imaginary) part of Cy, can be determined at precision of 2-4 (1) % using the

full set of {g;) .
® Arp ({(ggs)) alone can determine Cy, at almost equally good precision as the full set

of (g:).
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Questions and comments are welcome!
Email: zhuoran.huang@acptp.org
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