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• D(∗)+π− Full Reconstruction

(Tapas Sarangi, Fumiaki Handa)

• D∗+π− Partial Reconstruction

(Tim Gershon)

• B± → DK±, ADS Method

(Manabu Saigo)

• B± → DK±, D → KSπ+π− Dalitz

(Anton Poloektov)
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Multiple modes : Crossing point  -  determination of φ3

Br(B−→  D0(f i)K*−) = d (φ3, δi, bB)

→Br(B+  D0(f i)K*+) = d (φ3, δi, bB)

Using 2 equation, we can eliminate δi.

We can draw 1 line as function of (φ3, bB) 

DK, ADS Method



B → D0(fi)K* decay channels

Assumptions

±• #B  = 108 ~ 0.1 ab-1

•  eff(K*) = 100%, eff(D0→  fi) = 100%

• no background

• φ3 ° = 60



φ3 deg

φ3 deg

b B
(×

10
-6

)
b B

(×
10

-6
)

K+ π−
Ks π0

K+ π−

Ks π0

K+ ρ−

Ks ρ0

K+ a1
−

K*+ π−

~ ±15°
(σ=9°)

2 modes

6 modes

±#B  = 108 ~ 0.1 ab-1



±∆E distribution of B →  D( ±Kπ)K  (suppressed)

• efficiency 27%, S : N ~ 1 : 7. Using expected
signal and measured bkg

78 fb-1



Estimation of efficiency relative to D0→K+π−

±#B  = 108 ~ 0.1 ab-1

Efficiency relative to Kπ mode

×sum(Ni  εi)

sum(Ni)
165

1671
= =  0.37εD =

D0 efficiency corrections

• Reference mode B →−  D(K+π−)K− (27%)

• εtrk = 2/3,      επ0 = 1/2

→• K*+  K0π+,K+π0



→• efficiency of B  D0(K+π−)K*

 

• The needed luminosity

We need 31 ab-1 for measurement of φ3 at ±9°

Sensitivity with B → D(fi)K*

εK* / εΚ ∼ 1/4 
• K* efficiency correction

×1/εdet × 1/εD × (S+N)/S  0.1ab-1 = 31 ab-1

(1/0.068) (1/0.37) (8)

(300 times more than theoretical estimations)



Sensitivity with B → D(fi)K

→εdet(B  D0(K+π−)K) = 0.27•

• The needed luminosity

→• for B  D(fi)K

We need 26 ab-1 for measurement of φ3 at ±9°

→Br(B  D(Κ+π−)Κ*)
→Br(B  D (Κ+π−) K)

=  3.2• 

×1/εdet × 1/εD × (S+N)/S × 3.2 0.1ab-1 = 26 ab-1

(1/0.27) (1/0.37)  (8)

(260 times more than theoretical estimations)



B± → DK±, D → KSπ+π− Dalitz Analysis

B+ →


D0K+ (Amp = a−iθ)
D̄0K+ (Amp = 1)

→ (KSπ+π−)K+

KSπ+π− Dalitz Distribution :

|M |2 = |A(mKSπ+, mKSπ−) + ae−iθA(mKSπ−, mKSπ+)|2

=

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

2

a = 0.1 ∼ 0.2 ,

(B+) : θ = δstrong + φ3

(B−) : θ = δstrong − φ3



D0 → KSπ+π− Dalitz Amplitude

Assume A(mKSπ−, mKSπ+) is a sum of 2-body decays

D0 → fi , fi = bi(broad) + ni(narrow)

A(mKSπ−, mKSπ+) =
∑

i
aie

iφiBW (mbi
)

MC (CLEO 2002)

D0 mode Br (%) phase (deg)

K∗−π+ 65.7 150

KSρ0 26.4 0

K∗+π− 0.34 321

KSω 0.72 114

KSf0(980) 4.3 188

KSf0(1370) 9.9 85

K∗−
0 (1430)π+ 7.3 3

non-res 3 7.3



MC Sensitivity

3.0◦ < σφ3
< 3.7◦ for 104 detected B±.

σφ3
∼ σθ.

Does not strongly depend on θ or φ3.



Belle Data (140 fb−1)

• D0 decay model systematics in φ3 ∼ 10◦

(Expect to improve with statistics)

• φ3 = 95+25
−20 ± 13 ± 10◦

• δ = 162+20
−25 ± 12 ± 24◦

• a = 0.33 ± 0.10 ± 0.03 ± 0.03



Summary

mode quantity σ (3 ab−1) σ (30 ab−1)

Dπ full 2R sin(2φ1 + φ3) 0.012 0.004

D∗π full 2R∗ sin(2φ1 + φ3) 0.012 0.004

D∗π partial 2R∗ sin(2φ1 + φ3) 0.0045 0.0015

DK(∗), ADS φ3 18◦ 6◦

DK, KSππ Dalitz φ3 6◦ 2◦

• R(∗) need to be input externally.

(systematic error?)

• IF R(∗) is known, σ2R sin = 0.012 is σφ3
∼ 25◦.

• Dalitz analysis may hit model syst. at 30 ab−1.

Other modes :

• B± → DK±, D → K∗K (Nick Kent)

• B0 → D0KS/K∗0




