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D*Tx— partial reconstruction
Dep K~ GLW method

DK~ ADS method

DK~ Dalitz analysis

Things to be done
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Verar 1S unitary: e.g. orthogonality of d- and b-column:

VudVyy + VeaVy + ViaVy, =0,

a
X6 b
b
‘/;d‘/;* Vdv* VudV,:
¢1 = arg (b*) , 2 = arg (ttb*) , ¢p3 = arg (b*)
—ViaViy —VuaVyy, — VeV,

¢1+ P2+ P33 =m (mod2m) regardless of unitarity



D*T 7~ Partial Reconstruction (Tim Gershon)
B — D**rny, D' — (D% 7
Flavor tag by high momentum lepton

Usable kinematic parameters:
® Dnr,
® cosfO;, (mp-ms angle)

e cos O, (m, helicity angle)



D*Tx— Partial Reconstruction (78 fb—1)
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S - :
Check with Evt Gen Signal Monte Carlo
INPUT MEASURED
CPFITZ _
2Rp-Sin(2¢1 + ¢3 + dp-r)
LIFETIME 1.542 (fixed) —0.068 —-0.0684+0.017
DELTA M 0.489 (fixed) :
F(WTAG) 0.026 (fixed) 2Rpr Sin(2¢1 + ¢3 — 6p-r)
2R SIN CP1 —0.068+0.017-0.017 —0.085 —-0.090+0.016
2R SIN CP2 —0.09040.016-0.016
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Expected sensitivities

e 78 fb™!: 0(2Rsin(2¢, + ¢3 = §)) ~ 0.029
e 300 fb~': o(2Rsin(2¢1 + ¢35 £ §)) ~ 0.015

e 3 ab™!: o(2Rsin(2¢; + ¢35 £ 6)) ~ 0.005

, Br(DitTn™) (fD*

2
~ tan? 0,
BT(D*+7T_) fD:

R = 0.022 + 0.007 (now)

How much does this improve ?
(theoretically and experimentally)



Systematics

e CP components in the background
— more statistics will help (probably OK)

e Resolution functions
— more study (probably OK)

e Vertexing biases (tag-dependent)
Tough systematics.
— If not simulatable, float At offsets.

(preliminary study by Handa: ~20% worse
error on sin(2¢; + ¢3 + 6).



D*n At distributions (unit = 75g)
(6 = 0 for simplicity)

blue: favored modes, red: suppressed modes

-6 -4 -2 2 4 6

Most of the sensitivity is in the suppressed modes.

CPV information:
height asymmetry of two bumps (not affected by At bias)
location of the dip (affected by At bias)



Dq-pK modes (Sanjay Swain)
D,: K"K ,ntnw~
D, : Kgn’, Ks¢, Ksw, Ksn, Ksn’

_ (DiK™) — (D;K*) 427 sin d sin ¢3
T (D;K—) — (D;KT) 1+ 72+ 2r cosd cos ¢s

_ (DK™ +c.0)/(Dim™ + c.c)

_ 2 2
R; = (DK~ + e.c) /(DO + ec) 14+ r“+2rcosdcos¢s (order r°)

Ay — Ay

(order r*) A;R; = —A>R,, — 27 sin d sin ¢3

r ~ 0.1 (or larger?)



With 78 fb~!

Ay =0.06 +0.194+0.04 Ay =—0.19£+0.17 £+ 0.05
R, =1.21 £0.025+£0.14 R, =1.414+0.24 +0.15

o4,, ~ 0.10 at 300 fb~!, op,, ~ 0.03 at 3 ab~!
Expected up to 0.3 — asymmetry is likely to be seen.

or,, ~ 0.15 at 300 fb~!, og,, ~ 0.05 at 3 ab™!
This, however, cannot give r.

R, + Ry
2

—1=17? (order r?: not usable)

The value of r needs to be input.



DK®*) ADS method (Manabu Saigo)

ADS (Atwood, Dunietz, Soni) method:

d; : T(B~— > D(f;)K")
d;: T(B*— > D(f))K*)

a=T(B" — D°(f)K™")
b=T(B" — Dfi))K™)
b

a

T

d;(meas) = d;(¢s, d;, b)
d;(meas) = d;(¢3, 6;, b)
Eliminate §; (strong phase) —

F(¢3,b) =0 : a line in ¢35 — b plane
2 modes — soluction



b (10*-6)

(b}

ADS paper result: with 102 BTB~ pairs
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DK*T modes

Use

Kn,Ksn’, K"p~, K +a;,Kgsp’, K* 7~

The theoretical paper assumed
100% efficiency for all modes.
No backgrounds
o, ~ 10° at 108BTB~
— 0y, ~ 6° at 300 fb~!
But ...



DK*T modes

Efficiency and S/N corrections

e(Ktn~) = 0.35 (Belle KTK™)

2 1
Assume €, = §’ € 0 = 5

K** - Kent, KTn°, K¢ — nTn—

S/N=1/1

Total number of DK* events with 10°B*B~ reduces by 1/70 :
oy, ~ 50° at 300 fb~!

os, ~ 16° at 3 ab™!



Efficiency corrections factor relative to K™«

mode N; Ecorr Ni€corr
Ktm— 83 1 83
Ksmt 791 1/4 198
Ktp~ 224 1/3 112
K*ay 146 2/9 32
Kgp° 362 2/9 80
(KTn%) 7|65 x 1/3] 1/2 11
(Ksw)m—|65 x 2/3]  2/9 10
total 1671 526

526/1671 = 0.31



DK modes

Efficiency and S/N corrections

e(Ktn~) = 0.35 (Belle KTK —)

2 1
Assume €, = 5, €Ep0 = >

K** - Kent, K™n°, K¢ — nTn—
S/N=1/1

Br(DK®*)
Br(DK*t)

Total number of DK* events with 10°BT* B~ reduces by 1/45 :
o4, ~ 40° at 300 fb~!

o, ~ 13° at 3 ab™!



DK™ Dalitz plot analysis (Anton Poluektov)

Bt - DK*, D = D°+ re'®t%)po

B — D,K_, D/ — DO _|_ ,rez'(d—gb?,)DO

A(s,t) = Amp(D° — Ksn™n ) (s,t)
A(s,t) = Amp(D° — Kgntn™)(s,t) = A(t, s)
s = M*(Kgnt), t= M?*(Kgn™)

(BT)  pt(s,t) = |A(s,t) + re®TP) A(t, 5)|?
(B™) p(s,t) = |A(t,8) + re'®=?) A(s, t)|?

Fit p™(s,t) and p~(s,t) to extract § + ¢3 and § — ¢s.
(Use known Dalitz amplitudes, or measure)



D K Dalitz analysis - sensitivity

Sensitivity with 10% detected events
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DK Dalitz analysis summary

e NoO discrete ambiguities for o¢s.

e Dalitz model uncertainty ~ 10° now.
(can be improved by measurements)

e 05, = 22-32° at 300 fb~!

3

7-10° at 3 ab!

.0'¢

3



Conclusions

e (3 can be measured in varieties of modes.
(important cross check)

e Sensitivities are reasonable at 3 ab~! but
marginal at 300 fb—!.

e Super KEKB is needed.



Things to do

D®+x)= full reconstruction sensitivity estimation
Errors on r for each D®+x®)~ mode
D™+ p~ angular analysis sensitivity estimation

More studies on S/N and efficiencies
(Suppressed DK in particular)

More theoretical studies on K7 and m modes



