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GLW, ADS%

GLW;% D—CP Eigenstate o (B~ = DK 1 T(B* = DopsK7)
I (D° + DY) T [T(B~— — DK ) + (BT — Dt K7) |
Cp+ \2 A(Bf—DK™) = 1475 £ 2rgcosdp cos ¢3

F(B_ — DCPj:K_> — F<B+ — DCP:I:K+)
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_ *2rp sin d g sin ¢3
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YAz =

ADS;% K, Flavor Specific
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(B~ — Dgy K~ ) + (BT — Dioy K)
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=  T(B~ = DypK~) — (B — DypK™*)
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Model Independent Dalitz
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hiEBTD ¢, R ITE

« B—DK- AEOAEAENS o BO—sDK*0
~ BRIESIZEE - O IX /ISy
Br(B—DK)=(3.68 + 0.33)x10%* ~1/10 =~ Br(B'—DOK*%)=(4.2 £ 0.6)x10
—~ RIRABDL ~ OFFERABD L (r) ALV
b v u— Y b Vib U= b5 c
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B v b BY B )
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B'— [Knr] , K*0
BO—[K ], K*[ZModel Independent’iDalitzZ @9 5
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Summary and Plan i

« FTEH
— ¢y : SMDINTGA—FADHEZTNEHRETEER
* New PhysicsDF#H MY L7575 A gETE

— BT BIFE IXRIZITHNATLVEL
« MIEBTOHFERENDVOARFIVY
— B'>[Kn], K TOR,.D LRIEFEFHFIT S5FEITHD

* R+ <0.24 (95% C.L.) @BaBar 2009 with 465M BB
<0.16 (95% C.L.) @Belle My result with 772M BB

o SEROAE. FiE
— B> [Knn] KD DalitzfiZ 4T
* (Qq Suppression
* (AE, M, _, NB)®D =R JTFit CPhase Space &AM SignalZ3kK & %
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= r% + 1% 4 2kkprsrp cos(dg 4+ dp) cos ¢3
['(BY — [Ktn |]pK +7n7) - T(B° - [K—nT|pK—nT)
Apk+ =

- I'(B — [Ktn-|pK+tn~ )+ T(BY — [K—7nt|pK—7t)
2kkprsrp sin(ds + 0p) sin ¢3

Rp k-~

B'—-DK"E—FIZHH
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e p—
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[ dmA2 s (m) \/ J dmALcs(m) [ dmAZ p(m)
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Selection Criteria 7

« K*¥n*[RE

— Efficiency = 90 %, Fake rate ~ 10 %
« DO, K DEEM

— DY: My, — Mp,| <0.015 GeV (£30)

&

— K0 M. — Mg <0.050 GeV (£1T) Signal MC
- B'OEERK s
- ZOMEBE)FIE HE R 10 ro0
Moo = \/ By — (oo +p5c0)2 1o "
EBHLBOREHEEICHE o Zﬁﬁﬁ
/My, — Mpo| <0.008 GeV (£30)  ™Sisssrtisipismriors q%““

M, (GeV/c?) - (GeVic?)
1600°
1400-
1200-
1000-
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AFE = Fpo + Egs0 — Eyeam
IRIILF—DRIEFIZHIE
GFILEE~0
Fit > VT FILDEH
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CO.1 -0.08-0.06-0.04-0.02 0 0.05 0.04 0.06 0.08 0.1
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AN 2 v by WANDL: L |

o GJAIEDE—FIZITERMIZ/NAVITTIIOUREDENTHS
— BB/\wO45 59K :B—XY...
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Neural Network (NeuroBayes)
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PDF

We perform AE-NB’ 2D fit.

PDF for AE PDF for NB’

» Signal: a double Gaussian * Signal: a double Gaussian

fixed from signal MC fixed fmff 31gn§1 MC
« Combinatorial BB: free * Comb. BB:

exponential

- ° DOpO: .
. DOpO ; _ Double Gaussians
. « DIK": Fixed from MC
e DOIK': + Fixed from MC
o DOt

° Oyt -

D™ e Peaking BGs:
« Peaking BGs: fixed from MC -

- [K*m], K e qq: a double Gaussian fixed

» qq: free 1t order Chebychev from M, sideband of the data.



* The yields and shapes are fixed in the fit on signal MC.
DOK* DOr*

60—
T a=-02312+ 0025 Dx'= 439+ 21
1200/ 5°k* = 12341+ 11 5o 1= 02200+ 0.0076
= 0.17432: 0.00085 6,0, = 026+ 0.11
= 10001 ;- 0.01922+ 0.00048 - o, = 0.070+ 0.016
5 Hn=62+61 2 40 | 0,0, = 05+ 1.6
- 800: g 30l 6,lo, = 4+25
2 soo- g Y /Y= 0901+ 0.026
i 400, g 2
Crystal ball Double bjfurcated Gauss.
200 :
I wd | oiollonensibbo bibib AP
-0.1 0 0.1 0.2 0.3 P4 0.1 0.2 0.3
AE (GeV) AE (GeV)

120

100

S
S 80
o C H . rdrho = 352+ 33
£ 60 . Cother bb = 1952
S C e N,
w 40 - N )
C .t
20 00 7 ’
: D% 7
P R AL ST T A I 0
-%.1 0 0.1 0.2 0.3 -10 -5 0 5 10

AE (GeV) NBtrans



Events/(0.01)

Events /(0.01)

Events /(0.01)
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Favored mode Suppressed mode

g
180 AE u= 0.001194 = 0.000015 30000 90000;— AE = 0.001190= 0.000021 14000
160! AE o, = 0.008790 = 0.000013 80000F AE G, = 0.008776 + 0.000018
140 AEo /o, = 9.079 = 0.056 25000 70000 E AE /o, = 9.096 = 0.079 12000
AE Y /Y = 0.93770 = 0.00051 - - E AE Y/Y = 0.93786 = 0.00072 ~
120 NB™A, = 1.936 = 0.024 & 20000 < 60000f- NB™A, = 1.903x 0,038 S 10000
100 NB::::: u, = 4.201=0.027 E 15000 = 50000;. NB::::: u, = 4.139.+ 0.039 E 8000
NB™" 5, = 2.1691: 0.0063 £ 2 E NB™" 5, = 2.1769+ 0.0093 £
80 NB™"® /5, = 0.7304 = 0.0063 3 § 40000 NB™"® 5,/c, = 0.7393 + 0.0090 S 6000
60| NB™A%S Y /Y = 0.663 = 0.010 w 10000 ﬁ 30000 ;— NB™A%S Y Y = 0.644 = 0.016 w 4000
40 sig = 420961+ 649 5000 20000F sig = 209847 = 458
20 10000F 2000
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300 NBTRANS u, =-0.73074 0.041 900 NBTRANS u, =-0.77874 0.021
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S 20 NB™A Yy = 0.7940.18 S S 600 NB™ANS Y /v = 0,694 0.11
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AE (GeV) NBTRANS Mbc Si deban d AE (GeV) NBTPANS

#/ndf = 2.02 ¥#/ndf = 0.97 Z/ndf = 0.86 ¥#/ndf = 0.59
B K ;

FNRTFARS — _ 2+ 43
300 180 _usmus W= 1.4¥=013
160f VB, = 509065
250RB™"° ENB™* 5, = 2,206 + 0.068
- 140ENB™" 6 /0, = 0.49 = 0.18
1 200[NB™A Yy = g 3 10 1p0NB™ VY = 0954 «
~ e e J00fbP-=-3.835=023
2 150 > 2 Fdrho = 112+ 24
s ‘g S 80fotherbb = 1604)- 45 f
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Result
B'—[Kn]DK*CR , , &8I E

Events /(0.01)

« Bon=29FILE
— N, =190+22
— Ny, = 7.7+ 10

Events/(0.4)

; X | l 8 ~ 1_
. p—
0 5 10 ﬁ b ;l L ~ RDK*

T 0 0z 03 e
— AE (GeV) Favored mode NB P Nsup, /Esup,
~ 251 Nfav./efav.
: — (41125728 x 107
<0.16 (95%C.L.)
« BEMDBellet°BaBar
Paenes i T Y. PR iR s . Wy FYsEL ER{E

AE(GeV)  Suppressed mode NB’




Systematic uncertainty

Source Rpk+ Sig. +0.05 o
[10-2] -0.17

DO +0.04

Det. Eff. = 882 - 0.08
DK+  +0.01

PDF * %g; 20.03
o D%+ +0.01
Fit bias + 8-(3)? P -0.05
BB +1.76

;| R
q +2.19

A - 1.40

Peaking +0.07

-0.12

+ 2.81
-1.85

Ry = (4.1750 75 ) x 1072

Detection efficiency: MC statistics and PID
calibration.

PDF:

— Uncertainties due to fixed shape
parameters are obtained by varying
them *+lo.

— Uncertainty due to NB’ PDF of BB BG
is estimated by applying signal PDF.
Assign obtained difference to + and -
sides (conservative).

— Uncertainty due to the peaking
background is estimated by applying
0-2 times the expected yields.

— Uncertainties due to the D’K* and D"
yields are obtained by applying the
error of efficiency and BR.

Fit bias: obtain the pull distribution from
10,000 pseudo-experiments.



Upper limit on R

* We obtain the upper limit by using an asymmetric Gaussian,
where the positive and negative widths correspond to positive and

negative errors including the syst. err.

asymmetric Gaussian

1} =0.041 . +56 +2.8 )
upper ¢ = 0.063 RDK* o (41 50 -18 ) X 10

lower o = 0.054 <0.16 (95 0% CL)

[=]
N
(2]

Mjecﬁo%of bifgamss
=
N

(=]
g
N

0.16 (95 % C.L.)

IO B S BaBar’09 Ry < 0.24 (95 % C.L.)

C 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1
0 0.05 0.1 0.15 0.2 0.25 0.3

Integrated
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Dep. = D \ZD) 2AB*—Dp, K*
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M. Gronau and D. Wyler, PLB 265, 172 (1991)

2A(B D, K)
A(B-—DK-) = A(B*—D%™)

A(B*—D'K*)

HBRITRDDI-DDEH

I'(B~ — Depe K7) + (BT — Depe KT)

R. =
£ 7 I(B~ = D K-) + (BT — DfavKﬂ\
=1+ 7“]29 + 2rp cosdp cos ¢3
A F(B_ — DcpiK_) — F(B+ — DCP:EK+)
:i: pr—

F(B_ — DCP:I:K_) + F(B+ — DCP:tK+)
o :|:27“B sin 53 sin ¢3
= R,

A(B-—DK")

.

/1K

N

ZR(ADSDFFT)
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D. Atwood, I. Dunietz and A. Soni, PRL78, 3257 (1997)
e D — Kn, Knn®, Knm, ete PRD 63, 036005 (2001)

— DARIEAFlavor Specific (Favored, Suppressed Mode)
— Sup. Mode THRREIRIBIL/NELY, CPIERTFDZEMNKEL

A(B*—DK*)

A(B~—DK")
+ A(DY—K™7)

Suppressed mode
B-— [K 7] K")

A N -
VAN R . TN
° 8B'-|: 81). z ¢ _ ’/(1530)5(‘)]% <
— A(B*—DK*) + A(D'—K-) A b

A(B—DYK") + A(D'—Kr)
— e EIXB
BEIIZRHDZDDEH : 1" Des

T(B= = Do K- ) T (BT = Doy K7)

Raps = B oDkt Dok Favored mode
= 1% 4+ 1% 4+ 2rprp cos(6p 4+ Ip) cos o3 \
Aups = I'(B™ — DgypK ™) — (Bt — DsupK+)
T(B- — DyyK~) + D(BT — DypK+)
_ E2rgrpsin(dp + dp) sin ¢3

Raps
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