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[ v from tree-tree interference ]

Basic idea: Use interference of the two tree amplitudes b — cug and b — ucqg
(with g =d or g = s) to get vy = arg V),

Prototype: Gronau-London-Wyler (GLW) method:

Interference if both D° — f and D9 — f are allowed,
e.g. if f is a CP eigenstate: (ﬁb KTK~ or (ﬁb Tto.

Then view final state as L
DY — DO

V2

Dip, =
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On the other hand, flavor-specific (ﬁ)—> f decays with i.e. either D° — f,

DO 4 for DO — f, D° - f only probe either the b — ucs or the b — cis

amplitude.
= Combine branching fractions from B — (ﬁ)[—> f1X decays with

. o . (—=)
different f to eliminate the hadronic parameters of B — DYX.

Important: Need to measure branching fractions only!

Remarks:

Works with B — X D%* as well, because D°* — D%7% D%y only.
Likewise one can substitute the K™ by K*.
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[GLW method]

Count factors of Wolfenstein parameters, A = 0.22, and R, = \/p> +17° = 0.4
(omitting factor of A\? common to all decays) and color suppression factor
1/N.=1/3:
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|deally: Measure
o I'(Bt - D'K™) ox |A(b — u)l|?,
o I'(B* - D KT) o |A(b — ¢)|?,
¢ I'(BT - Dgp, K1) < |[A(b — ¢) + e " A(b — u)|* and

2

¢ I'(B~ - D¢ep, K7) o< |A(b— ¢) + e A(b — u)

form three ratios and solve for
(D K+ |B*)

rg = |—
T (DK |BY)

Y

~ |A(b = u)
_‘A(b—>c)

the relative strong phase § between A(b — u) and A(b — ¢) and the desired
weak phase 7.
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Drawbacks:

e rp is small, of order R,,/N. ~ 0.1. = Interference is small.

e I'(BT — DK™) o |( DK™ |BT)|? is practically unmeasurable:
D — K~ {*u, is too difficult and B™ — D[— K7 T|K™T is polluted
from BT — D°[— K—nt]|KT.
= Include B¥* - D, _K=*

Some CP-even final states of (m)decays: KTK—, 77n~ . Some CP-odd final
states of (ﬁ)decays: Kgn', Ks¢, Ksw, KspP.

Maybe best: Full Dalitz analysis of B* — ‘Do [Kgntn~|K*, performed by
BELLE and BaBar.

Ulrich Nierste Angle v from B — DY x decays page 6



(B~ — Dopo K~ )+ (Bt = Dep KT)
2T (B~ — DOK )

(B~ = DepsK~) —T(Bt = Dgp KH)

(B~ = Dopi K—) + (Bt = Dgp K+)

Reopy = :1:|:TBCOS’YCOS5—|—?“2B

Acpi =

= +2rpsinysind/Rep.

BaBar finds (ICHEP 2004):

rp < 0.18 at 90% CL from B* — DOK*
P < 0.24 at 90 % CL from B — DO*K*
and

v = (88 £ 41 £ 19 & 10)°

plus a solution with v — v + 180°, the last error is from the Dalitz model.
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[ ADS method |

Atwood, Dunietz, Soni proposed a method which overcomes the problem for
small 75: Observe that DO — Kt7~ is CKM-favored, while D° — K+~ is
O(A?). l.e. compensate the smallness of 5 by the smallness of

(K+n— |D°)
(K-t |DO)

rp = ‘ — 0.060 + 0.003.

A(c — sud)

B ‘A(c — dus)
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I(B- — DV|K+r~]K~) + (BT — DV[K—nt]K+)

Rips = B (=) 7 — ‘Do’ -
(B~ = DV[K-m*]K™) + T(BY — DV[KT7n~]KT)
= 75 4+ 2rgrpcosycos(d +p) + ry
ADS —

(B~ — DV[K+r~]K~)+T(B+ — DO [K-m+]K+)
= 2rgrpsinysin(d +0p)/Raps,

where Jp is the strong phase difference between D° — K7~ and
DY - K—nt.
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No experimental results from ADS vyet, R.,,s < 0.030 at 90 % CL.

GLW: Rgp. =1+ 0(rg), Acpe = £0(rp),

ADS: R.ps = O(r%), Aaps = O(1),
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[Bd decays]

. (=)
Dunietz proposed to use By — DK% [— Ktr|:

. " - (=) _
with flavor-specific DY, DO decays and D% — f.,.. Here both amplitudes are

color-suppressed and rz = O(R,,) ~ 0.4.
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[BS decays]

How about using the ADS idea in B, decays?
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[Bc and Ay decays]

Fleischer-Wyler: Best ratio of b — u and b — ¢ amplitudes:
A R,N:A

The baryonic version of the interference of b — ucs and b — cus decays is
(=) .
Ay — A DY and was proposed by Dunietz.
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[Th ree-body decays]

The GLW method comes with the drawback that the smaller A(b — )

amplitude has an extra 1/N. suppression.

In certain three-body decays both A(b — u) and A(b — ¢) are color-favored.

(==) :
Aleksan, Petersen, Soffer proposed BT — DK T7% One can easily extend
their findings to decay modes which are better suited for the Tevatron:

Bt — (ﬁ)[(+p0, B, — DUK+r— B, — DK -7+ ...
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[Non—ﬂavor—specific decays]

Final states like DK s are accessible to both B; and B,. Still one can solve

for v from untagged (Ec)l decays as observed by Gronau et al.:
Measurements of the Bd — (ﬁ)[% fi]Ks and Bd — (m)[—> f:1Ks branching

fractions, where i = 1,... N, f. = CPf; (and the f;'s are not CP eigenstates),

give 2N measurements for N + 3 unknowns.

= Need to study N > 3 different Bd — (m)[—> fi]Ks decays.

Needless to say that one can adapt this method to other decay modes
(==)
accessible at the Tevatron. B — DY) comes to mind!
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[ Conclusions ]

The determination of v from B — 'DOX and B — 'DO*X decays can be done

from the measurements of branching fractions alone. It is possible with all
weakly decaying b-flavored hadrons. It is well possible that this measurement is
a “world effort”, with both B factories and the Tevatron contributing to the
measurements of the needed branching ratios and with the study of many
different decay modes.
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