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2.Full reconstruction
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CP fit for B — D=«
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CP fit for B —» D*r
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Fitting result with 125fb—!1 data

B — D7 mode
2Rp,sSin(2¢1 + ¢3 + d0p,) = 0.0xx + 0.057

2Rp, sin(2qb1 + @3 — 5D7T) = 0.0zxzx £ 0.055
B — D*r mode
2Rp+.SiN(201 + ¢3 + dp*r) = —0.0zx + 0.062

QRD*ﬂ. Sin(2¢1 —+ ¢3 — 6D*ﬂ') — —0.0xzx £ 0.059

Values expected to be within £2R. Statistical errors are still too large.
Expected error for 2Rsin(2¢7 + ¢3 + 6) in 3ab—1 will be

0.125
3.0

0.06 X ~ 0.012



3.Partial reconstruction

BY — D*_ﬂ}L

D*~ — D% Used data = 140fb1
Reconstruction method

e Identify signal using fast pion(w¢) and slow pion(rws) from D*

e Tag using high momentum lepton(l) < continuum rejection
e Measure Az as zn; — 2

Valiables
® Dry Momentum of =y
e cos(dfs) : Angle between m; and
e Ccos(67) : Helicity angle of ng in D* frame



Backgrounds

Uncorrelated : T f and ws come from unrelated source.
Correlated : T f and ms originated from the same B
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CP Fit
CPFITZ2

LIFETIME 1.5370 (fixed)
DELTA M 0.5020 (fixed)

2Rp+«.SIiN(2¢1 + ¢3 + dpxy) = F(WTAG)0 0.0614 (fixed)

D(WTAG)O 0.0002 (fixed)

—0.0zx = 0.021
?R SIN CP1 —0.0807+4+0.0211—-=0.0210
QRpinSIN(261 + 63— Opeg) = NS ooteeoztgois
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Az bias may change fitting result.
Then fit with floating z offset.
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CP Fit with floated offset

CPFIT3
: - LIFETIME 1.5370 (fixed)
2Rp*p S|n(2¢1 + ¢3 + 5D*7r) — DEU/L M 0.5020 (fixed)
0.0z + 0.025 F(WTAG)O 0.0614 (fixed)

D(WTAG)O 0.0002 (fixed)

2Rp+; SIN(2¢1 + ¢3 — dp*yr)
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extrapolate to 3 ab 1

Majour sources of error are Az bias and backgrounds.
Both of them seem to implove with higher statistics.

Expected error for 2Rsin(2¢1 + ¢3 +6) in 3ab™! will be

0.140
0.025 X /| —— ~ 0.0045
3.0

R : theoritical input(separate issue)



DK, ADS Method

Br(B~— DY(f )K™) = d (93, 3;, bg)
Br(B* — DY(f )K™*) = d (93, 8, bg)

Using 2 equation, we can eliminate §,.

We can draw 1 line as function of (¢4, bg)

Multiple modes : Crossing point - determination of ¢,



B — DO(f,)K* decay channels

mode ( f;) | #events@10° B~ | §; (assumption)
Ko™ 83 10°

K .70 791 20°
K*p~ 224 30°
KTarl 791 40°

K pY 362 200°

K* T~ 65 50°

Assumptions

e #B* =108 ~ 0.1 ab!
o eff(K™) = 100%, eff(D° — f;) = 100%
 NO background

° (I)S: 600



#B* =108~0.1ab?

L

75

45

=D

15

2 modes

0

6 modes

¢; deg



AE distribution of B — D(Kmn)K* (suppressed)
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o efficiency 27%, S: N ~1: 7. Using expected
signal and measured bkg



DO efficiency corrections
Estimation of efficiency relative to DO—K*x-

* Reference mode B- — D(K*n")K-(27%)
.Strk:2/3’ 8750:1/2

o K'* = KO+ K*n0

mode ( f;) #trk | #n¥ | Br' g = (%)#”k(%)#“nBr’/(g)g N, |N;x¢
Ktn~ 2 0 1 1 83 83
K" 2 1 0.68 0.68 - % 791 269
Ktp~ 2 1 1 % 224 112
K*a; 2 0| & 2 146 | 32
K.p" 4 0 0.68 0.68 - % 362 109
KK | 2 | 1] 1 ! 651 11
K~ (K% | 4 | 0 |068 1 0.68 -2 65-2| 7
sum 1671 | 615
Efficiency relative to Kt mode
X €
€p= Sumilh, X &) = 22 37

sum(N;) 1671



Sensitivity with B — D(f,)K*

o efficiency of B = DO(K*n-)K*
o K* efficiency correction

* The needed luminosity

/e q X Ueg X (StN)/S X 0.1ab 1= 31 ab
(1/0.068)  (1/0.37) (8)

We need 31 ab! for measurement of ¢p,at +9°

(300 times more than theoretical estimations)



Sensitivity with B — D(f)K

Br(B — D(K*m-)K*)
Br(B — D (K*) K)

= 3.2

o €4et(B = DYK*)K) = 0.27

* The needed luminosity
e q X Uep X (SHN)/S X 3.2 X0.1abt=26 ab?!

(1/0.27) (1/0.37) (8)
o for B — D(f,)K

We need 26 ab! for measurement of ¢, at +9°
(260 times more than theoretical estimations)



BT - DK* D — Kgntn— Dalitz Analysis

BT — {DOK+ (Amp = a™*) — (Kgn™n)K™

DK+t (Amp =1)

K¢~ Dalitz Distribution :

|M|2 — |A(mKs7T+7 mKsTf—) _|_ a’e_iGA(mKsﬂ'_? mKs7f+) |2

1 \
— ‘ + ae

Y —n

a=0.1n~0.2,
(B+) : 0 = 5strong + ¢3
(B_) : 0 = 6str0ng - ¢3



DY — Kgntn~ Dalitz Amplitude
Assume A(mg .-, Mg -+) IS @a sum of 2-body decays
D’ — f;, fi = bj(broad) + n;(narrow)

A(MEK -y MK +) = > a@-ei"biBW(mbi)

MC (CLEO 2002)
D' mode Br (%) phase (deg)

K* 7wt 65.7 150

Ksp° 26.4 0
K*tn~ 0.34 321
Kgw 0.72 114
K £5(980) 4.3 188

K £y(1370) 9.9 85

K;~(1430)x* | 7.3 3

non-res 3 7.3




MC Sensitivity

3.0° < 04, < 3.7° for 10* detected B=.
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Does not strongly depend on 0 or ¢s.



Belle Data (140 fb— 1)
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e D' decay model systematics in ¢35 ~ 10°
(Expect to improve with statistics)

® ¢3 =957 + 134 10°

o 0 =16272) + 12 4 24°

e a = 0.33+0.10 £+ 0.03 £ 0.03



Summary

mode quantity o (3ab™l) o (30ab™?)
D full 2Rsin(2¢1 + ¢3)  0.012 0.004
D*7 full 2R*sin(2¢1 + ¢3) 0.012 0.004
D*m partial 2R*sin(2¢; + ¢3) 0.0045 0.0015
DK®, ADS O3 18° 6°
DK, K¢ Dalitz b3 6° 2°

e R™ need to be input externally.
(systematic error?)

e IF R™ is known, o2ggn = 0.012 is o4, ~ 25°.

e Dalitz analysis may hit model syst. at 30 ab™!.

Other modes :

e B* - DK*, D —» K*K (Nick Kent)
e B -~ D'Kq/K*°





