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BACKUP .

Belle subdetectors

qq suppression parameters

Other ¢, measurements B—>DK

B—DK*° D—Kx ADS Belle (MY M THESIS)

B’—>DK*’ D—Kx, KK, tx ADS+GLW LHCb (Most precise r)
B'—>DK*%, D—>Kw Mod.-Dep. Dalitz BaBar

B"™—DK", D—Knn Mod.-Ind. Dalitz Belle (First Mod.-Ind. Dalitz, D)
B*—>D®K*, D—Kwt Mod.-Dep. Dalitz Belle

(Value of ) W.A vs Belle Modeled Dalitz rq

10 CLEO c,.s, measurement ()

11. About small signal statistic and large backgrounds
12. misc.
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A RooPlot of "AE (GeV)"

bin_B°_+8
Ni = 1314439

Events/(0.01)

-%.1 0.1

AE (GeV)

A RooPlot of "AE (GeV)"

0.2

bin_B®_+4

Events/(0.01)

-%.1 0.1

AE (GeV)

A RooPlot of "AE (GeV)"

Ni=1 F36532

0.2

Events/(0.01)

0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

Events/(0.01)

0.1
AE (GeV)

0.2

DK*? 257 —4(Z

A RooPlot of "AE (GeV)"

bin_B°_+7
Ni = 1.258910

Events /(0.01)

-%.1 0.1

AE (GeV)

A RooPlot of "AE (GeV)"

0.2

Events /(0.01)

0.1 0 0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

Events /(0.01)

0 0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

bin_B° -6

Ni = 1.3697B4

Events /(0.01)

0.1
AE (GeV)

0.2

A RooPlot of "AE (GeV)"

Events /(0.01)

0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

Events /(0.01)

0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

Events /(0.01)

-0.1 0 0.1
AE (GeV)

A RooPlot of "AE (GeV)"

0.2

bin_B° -7

Events /(0.01)

0.1
AE (GeV)

Ni -{.410971

0.2

HITAHK,, Y,

A RooPlot of "AE (GeV)"

bin_B°_+5
Ni = 0.528985

Events /(0.01)

4 0.1 0.2
AE (GeV)

A RooPlot of "AE (GeV)"

bin_B®_+1
Nj = 0.454086

Events /(0.01)

4 01 02
AE (GeV)

A RooPlot of "AE (GeV)"

bin_B° -4
i = 1.82471

Events /(0.01)

84 0.1 0.2
AE (GeV)

A RooPlot of "AE (GeV)"

bin_B°_-8
Ni = 0.518307

|

0.1 0.2
AE (GeV)

Events /(0.01)

)DFER

BTHXEESR
RBRA 39

FitlZHE TS

- (x,y) DGR

'\<
_|_
|

(likelihood 73 Fi HM i)
x_ =+0.294+0.316
y_.=—0.334+ 0411
x, =+0.073 £0.417
+0.052 + 0.448




2015/1/29

A RooPlot of "

8of-
70F
60f-
50F
40k
30F
20F
10|

ol
-1 -5

Events/(0.5)

0
NBTRANS

A RooPlot of "NB A"

_B®_+4
120 Ni = 1.036532

Events/(0.5)

0
NBTRANS

A RooPlot of "NBANSn

80
70]
60
50

40

Events/(0.5)

0
NBTRANS

A RooPlot of "NB"ANS"

Events/(0.5)

DK* BT —2IZHTB(x, y.) DER

A RooPlot of '

Events/(0.5)

0
NBTRANS

A RooPlot of "NBANS"

in_B°_+3
i =0.170321

Events/(0.5)

0
NBTRANS

A RooPlot of "NBANS"

bin_B° -2

Events/(0.5)

b
S
g
@
]
c
]
>
w

A RooPlot of

bin_B°_+6
0.076917

Events/(0.5)

0
NBTRANS

A RooPlot of "NB™A">"

60|

50)

40)

30

Events/(0.5)

0
NBTRANS

A RooPlot of "NBANS"

Events/(0.5)

0
NBTRANS

A RooPlot of "NB"A\"

140

120

-
o
=]

80

Events/(0.5)

A RooPlot of "

in_B°_+5
i = 0.528985
o
o
P
£
o
>
w
0 5 10
NBTRANS

[KRosriorar ™™

100k %Jin_Bo_H

Ni = 0.454086

o 80F
o
> 60
c
H
& 40

20|

0
NBTRANS

A RooPlot of "NB™AN>

160 o
140k { bin_B"_-4
i =1.824712

~ 120F

]

S 100

e

@ 80|

c

2 60)

w

Events/(0.5)

bin_B°_-8

i =0.518307

BLmXEESR
RAd 40

FitlZHE TS

- (x,y) DGR

(likelihood 73 Fi HM i)
x_ =+0.294+0.316
y_.=—0.334+ 0411
x, =+0.073 £0.417

'\<
_|_
|

+0.052 +0.448




2015/1/29 BEImXEES

DK* RT—ZIH T, y)OTR . .

A RooPlot of "M " A RooPlot of "M, " A RooPlot of "M, " A RooPlot of "M, "
3V 60| LY
25 50 25
) ) ) )
8 20 8 4 8 8 20|
o o o o
2 2 39 P P
5 5 5 5
@ g 20 H g
10]
0
.. . .. . 5.22 5.24 5.26 5.28
th
/A RooPlot of "M " /A RooPlot of "M " A RooPlot of "M " A RooPlot of "M "
3
50| 25 °
I | ' I_ _I 4
o =] (=] o
=] 5 5 S
-~ - 15 - -
< < < <
2 2 £ 2
c c c c
] g 10 8 §
w w w w
10 5
0 0
5.22 5.24 5.26 5.28 5.22 5.24 5.26 5.28
Mbc Mbc
/A RooPlot of "M " /A RooPlot of "M " /A RooPlot of "M " A RooPlot of "M "
35 18]
50|
30 16 12
- —~ 14 - -
S g g " 8
o =) =) =)
=) 20 o o 8 o
< < < I
123 12] 1] 12]
£ 15 £ £ 6 £ -+
5 5 5 5 - (x.v)O) —_
w10 I o 4 m ’ y A
10 ~
. . likelihood 73 fa Hv 5
) . (likelihood %3 Vo)
5.22 5.24 5.26 5.28 5.22 5.24 5.26 5.28 v 522 5.24 5.26 5.28 5.22 5.24 5.26 5.28
th th th Mbc

e x_=+0.294 £ 0.316

: | : y_=—0.334+0.411
x, =+0.073£0.417
+0.052 + 0.448

20|

15

10]
10]

; Y+

5.22 5.24 5.26 5.28
M,

Events /(0.002)
Events /(0.002)
Events /(0.002)
Events /(0.002)

0

5.22 5.24 5.26 5.28
M

be be be



2015/1/29 BTHRIEER

— KEKBIN:E S —

Interaction
Point (IP)

BFR: BEFH

- [ZEFIR:
BFEIAVTATUICASLHEH

o EF8.0GeV. f5F3.5GeV (Py~0.4)

o AGTER :2004F M oEMTAGTE

« T/R:MALARRE

o NUTFE:WA1000F2E

o NUFH-YRIFE: 1010

o
T

‘ HER

Electron

« E—L:0(1) um x O(100) um Linear accelerator HER: High Energy Ring
pu —_ LER: Low Energy Ring

 FELATHORXRERA:22 mrad

. 2007E Hhis rb%?@i %"éj ﬁ,:j-\ Electron Positron Source

Source

'The luminosity is described as £ = N, N_f/ dmo oy, where N4 is the number of particles et per
bunch, f is the frequency of collision, and o7 , is the beam size at IP in x or y direction.
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SVD (Silicon Vertex Detector) 52 43

. Side view
End view DSSD ladder 7° < 9 < 150°
— . -

DSSD = double-sided Si strip
Chip size: 57.5 x 33.5 mm?
Strip pitch: 25 (p)/50 (n) um
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< |
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CDC (Central Drift Chamber) =
* Anode: 50 layers including 18 sterco wires
y 5 dE/dx 53 R BE DD 451
(30um-diameter gold-plated tungsten)
* r from beam axis = 8.3-86.3 cm % =
e 77<7<160cm (17° <8 < 150°) T
00 Kg—mm
dE/dx of
pTﬁj\ﬁZﬂﬁE Pr = 0-3QB r ' 7.84 % resolution
5 (GeV, Tesla, meter) 10 T ““
j;:- 1'6;_ Fit -
£ 1 (0.20120.003 %p, &( 0.290:0.006 )%/f I
£12¢ 50 f( |
& | + I Jﬂﬂ h
= : o I X
;. 08+ I Lmﬁ/ﬂ PR PRI ‘&Eﬂﬁ“hmmmw
'::§ . | . . | ( dE/dX ) / (d.E/dxe.xpect).
M e WEBEE LT IEHRIEILRIS,
S Belle TIX, ZE/—OVFELE
| O T T DU B U S FURT ST P E(Téf:&)':He+C2H6€*I]%O

p,(GeV/c) (Gas gain = 10° @ 3 kV)
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ACC (Aerogel Cherenkov Counter) =z

K/m separation from 1.2 GeV to 3.5 GeV
n=1.013 0.05
n=1.028 Barrel ACC TOF/TSC
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LR

TOF (Time-of-Flight Counter)

e r from beam axis =120 cm
y Length = 3-m lOIlg, Nseintillators =128
e o= 100 psec 095
« K/m separation up to 1.2 GeV
Backward Forward
LP (Z=0) -

913 -80 725 | 182.5  190. g 015 i
— ] f._o"!_ ___________________________________ : 8 L
i_ ______ pm-\Q"P'“T - 4.<3-~:—~-T0F 40t x 60 W x 2550 L {~PMT "";*1'::.0 %

i — N = I
j TSC 05t x 120W x 263.0L R-117.5 0.10
| g i N
oy
| NN

Light guide .(/ \1 RL120.05 _.J(p_\rr)(_pnr) - R=122.0 0.05 C
N R=117.5 — R
2

[ [ m

0.20 =

AT R 57 iR BE

o(ToF) vs. Zhit

XEER

Rd

1 I I | I I I | 1 I I | I I I | I I I
| @ The Werghted average of both ends :
V Backward end A Forward end

130 170
Zhit (cm)

RITEERE. O FL—2avDEE,

A\ 4

=.PMTHRELGENKRYILGER,
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ECL (Electromagnetic Calorimeter) e

e PINIARFAA—FZRAL, B YT —%FEH.

o IRILF—DFREEIL. ~1.3%/NE, fIEB N fREE(E~0.5 cm/NE, (E in
GeV)
(ER/AX. v T—DRN, RIEBRELTEITHINTLS, )

BELLE Csl ELECTROMAGNETIC CALORIMETER

|Backnard Endcap Calorimeter Forward Endcap Calorimeter

Barrel Calorimeter

— I___ii,.—_ —| T R
- I ad
5 %\\\ ) \ 74 ‘
27

} 10216 } 1961.6

.....
|||||||||||||||||||||||||||||||||||||||||||||||||||
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KLM (K;/Muon Detector) 53

48
« #%&ERPC (Registive Plate Chamber) DY Ry FiaiE (14/28) ,
e K, (¥ T—%FFLE) EMuon (RULIGREN OBREZEITD,
Gas Symbol Mol. weight Density (g/1)
Argon Ar 39.95 1.784 (0°C, latm)
Butane-silver C4H,q 58.12 2.6 (0°C, latm) 1833
HFC-134a CH,FCF; 102.0 4.5 Loke- HY Cabls Holdur ..._Zlgm
Internal spacers Imer EBpacar g
Ga F == ’: -
A «Gsinpt TS [ Loes cnglamnphansgb=ns ==
H +HV % -__- L NANL L L L ___/ g‘
o / "/ 8
—~— Conducting Ink By s cSndannglec eyl N.
. N -
3 / Ed car &
_.—/ " Carbon Co
ﬂo— Gasoutput r
E RO

N

N
rd

" A VDN NN
220 cm A B A

'
_u\\\\\\\\l\\\\\‘

(a) Barrel RPC. (b) End-cap RPC.



2015/1/29 BImXEER

AT =) LGNS A4 =z

0.24 0.12
o.2sf 0.22F
E 0.2f o.1f
0.2 0.18F
£ E 2 o.18f 2 o.08F
3 0.15F F o014f 3
s F s 012f S o.08f
o oif o o1 [
o [ o 0.08f 1 a 0.04r
0.06F f
0.04f i 0.02[
ey 0.02F S b
P\ v e e e ~ S ek rreri VP 0 s e P P s
0 0.10.20.30.40.50.60.70.80.9 1 0 0.10.20.30.40.50.60.70.80.9 1 -0.40.09.06.09.020 0.02.04.06.080.1
LR(KSFW) Icos0,,| Az

0.12f
0.1f
2 2
3 0.08 3
8 oos g
o 0.06- o]
= F 4
2 0.04f o
0.02f 0.04F “
[ s E L.
ol Loy T TR 0.02 L o T e o bl o, [ TITA PEYIN FYRYI FYRTVRTTI FYTUIPRYIN FRTTAYRTA IO,
0 0.01 0.02 0.03 0.04 0.05 0.06 0 0.10.20.30.40.50.60.70.80.9 1 0 0.10.20.30.40.50.60.70.80.9 1
Distance of D and K Iqrl Icostgl
0.03 0.2F
0.025 0.18¢
0.16}
2 0.02 2 2 014
3 3 T 0.12
§ 0.015F % § 0.1
o : 2 2 o0.08
a 001 o 2 006
0.005[- 0.04
! 0.02 -
[ S TN PN PN P FTET R T P T 0 Lol il P Sl [1 RS S P
-1-0.80.60.40.2 0 0.20.40.60.8 1 0 0.10.20.30.40.50.60.70.80.9 1 0 0.10.20.30.40.50.60.70.80.9 1
cose) ZofV,, cosine of Vo, Vo4
0.05 0.06 0.06
0.045
0.04 0.05F
0035 > 2 0.04F
= 0.03 = =
S 0.025 a S 0.03f
8 002 3 N
S - £ S
2 0015 o o 0.02p
0.01¢ 0.01F
0.005F"
c 1 1 1 1 1 1 1 1 1 o 1 1 1 1 1 1 1 1 1 Ll ¥ 4
0 0.10.20.30.40.50.60.70.80.9 1 0 0.10.20.30.40.50.60.70.80.9 1 0.50.550.60.650.70.750.80.850.90.95 1
cosine of Vi, Voo cosineof Vo Vy g Mgnitude of Thrust
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AT LGNS A4 =2

Variable Only this (o) | Without this (o) | Corr. to others
LR(KSFW) 200 62 0.85
vlvl 280 35 0.87
Az 145 68 0.29
distancep g«o 105 49 0.23
| gr | 126 H1 0.31
| cosfp | 102 42 0.21
[ cos Ogpy | 246 14 0.81
thru_oth H8 12 0.23
v_7, 42 9 0.18
v3_v3 84 7 0.64
v2_v2 80 6 0.66
cos 0p 10 4 0.12
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KSFW =z

* Fox-Wolfram (FW) moment (P, = /-th Legendre polynomial):

H, =) |5i||7j| P(cosbyy),
1,7

 Fisher discriminant of Super FW (SFW):

HSO 4 HOO
[ = L L
SEW= ) o <H3°) 3L <H8°

=24

Separate signal B
and the other B.

 Kakuno-SFW:

Missing momentum,
4 4 Ni Charges of tracks, ...
KSFW = Z R + Z R+~ Z Dt.nl, Fisher coefficients are
1—0 1—0 n—1 determined for seven
missing mass regions.
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Flavor tagging Bz o

 B-flavor taggingld. FTEEDIFEHRZALITITI,

(1) high-momentum leptons from B’ — X{tv
decays,
(2) kaons, since the majority of them originate
from B’ — K*X decays through the cascade
transition b — ¢ — 3, i
(3) intermediate momentum leptons from b — gg—riz (1)ypid)c
¢ — sCV decays, BEEL =450 ZE#H &/ T,
(4) high momentum pions coming from B — ZRItlikelhoodZZMWD,
D¥nt X decays,
(5) slow pions from B - D*¥X,D* — D'n- Tagging D¥EEr, I3
decays, and ) ERERIEEICANS,
(6) A baryons from the cascade decay b — ¢ — .
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BA

54

‘?ﬂll
N

¢ XRIZB'-D[K't [P EIZb—uZdiLT-
suppressed decayl| &R BlSN T
- M EBXYb—uBR L RRIED T H ALY

- B

S FDDKAOERIEIZDWVTHIENEENS

o F122012%, B' > [Kau'n |, Kt ICTHERHIDETILIK

FNDH

A

ELVDalitzfE Tz ALV o, BIERER AR RSN

— ¢3 =(77.3 fii:; +4 1 i4_3)O PRD 85, 112014 (2012) @ Belle Collaboration
(rB =0.145 = 0.030 = 0.010 = 0.011)

- ZOETIVIRTFED FEL \DalitzfE T 2 L= ¢, 81 5E (&
J5+ 3 Super-B FactorylZTEWTCTIERIZERATHY,
Iz AL=B—[Krl (K ], D g BIEZBIET

BImXEER

¢, 7E 15 D 1T Dalitz R A3 b DY
Model-Independent Tld(c, s,)Dir7AE D F v — LAY L O RERIVIS/N S  HiK 5
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53 ¢35.E“7~E&B —DKBRER D.DorDC 5
b V.. ¢30)'|%%&_ ) u. | DO DOMEICHR AR BEfA
- D' —f o K mpea AT
B- W- AlZb—u(g,DFNE)
1] < 187 K- B Z g g ; DO—f
EEA EEB

FEHABDAmplitude D BLEET % _
® Charge Conjugate CHBLVEE AN MBIZFEAREET S

® FIXABEI CHWMEEERADAMEEINAADTLS
(Charge Conjugate CHE L REEET)

AB =K

5:A,BfE] D
MUOVEEEROBEE
5 - ¢34’=”r%}§$z‘su:;u

R Z (X FBEDFERABD T HZET-)"F] B LB ORREN L)
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¢, i8I 3E
e B—DK-
— GLW;% (Gronau-London-Wyler)
D—mnw, CP Eigenstate
e Signal KE0LY
« CPIEXIFRIE/NSLY
— ADSE (Atwood-Dunietz-Soni)

D— K, Flavor Specific
e Signal/pE0y
« CPIERFRERSELY

— GGSZ;A&(Dalitz) (Giri-Grossman-Soffer-Zupan)

D—Krm, Z{KERIR
« GLWEADSH S| >FENHEEMT

RE=EDZHIF T IRICEREALEY

BImXEER

B2

o6
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GLW, ADSi% P

GLW;%_ D_)CP EigenState R, — II‘(B_ — DCP:I:K_) + F(B+ — DCP:EK+}

i (D° + DY) T [T(B~— — DK ) + (BT — Dt K7) |
CP+ \2 A(B:—DK") = 1475 £ 2rgcosdp cos ¢3

F(B_ — DCP:I:K_> — F<B+ — DCP:I:K+)
F(B_ — DCPj:K_) + F(B+ — DCPj:K+)
_ +2rpsindpsin ¢3

Ry

YAz =

ADS;% K, Flavor Specific

Raps _|_ ['(B™ — DgpK ™) + I'(BT — DsupK+)|
T(B- — DK ) 1 (BT — Dy KT)
= r% 415 4 2rprp cos(0p + 6p) cos P3
'A(B—DK") Aaps = ?Ei_ : gsupg_; 4__ Il:Egi : gsupgi;
+A(D'—K* ) P , SHp
_ E2rprpsin(dp + dp) sin ¢3

A(B*—DK")
A(D'—K-%)

- .Bj—.ép."" ¢3 B Raps
AB—DIK) + AD'—K ') B+ 3y - 64 r. + 4REEA BO) LB )
= A(B"™—>DK") + A(D’—K-1") 5,:B BRIED

p—— oK - MONHEEROAEE
ﬁ@%i%%%ktgﬁ ﬁ%@%p&

05 r, : DRRIED L
B K- [||| B K- D "

1258 DB SR VEEER O EE




2015/1/29 BEImXEES

* D — Ky, etc

%)

m2 (GeV2/¢c

GGSZi% 2 s

D
/\

— DERERD = {RERIR
- ZERBROLY TR MIZHNEESRENRS L YN
. BETBLYFURDalizROBH)Z&->T Tﬁ\/Ks !
DERIEDALVEEEAD AR M RS W

S e ADSoIELNF
| F ol | GLW- (W VvAm
= b N 3 T T T T T Te T T T T
F wn ‘ 5 X\ ) :_,:"-' . (b)
2 : i j: QS + ‘53 vl %m 25 -..' =] 25 —'l"'i“ B+ ]
% 1 0B}t _— - AL
09 ‘ —I—TBQ 3 & - Né 2r ~§ i S
.1 ' 1 ; S s} % 15F é RS ]
osH % 7’%& ] gi s, wie 1o el .
> ' ' ‘ ‘ 05 osf
P e s ; 5T TR T R TR TR TR R TR
D *_ _)D 07[_ D *+_)D0n+mg (@sAs\cy) m? (GeVZ/c?) m? (GeVZc?)

DY'—K 't DV—Kn'n -EE-EL_J E"] ':3}?&)%) 20 %é&
T4+ = rgcos(te¢s + o)

A. Poluektov, PRL 81, 112002 (2010) y+ = rpsin(+¢3 + oB)
¢3 = (78.4 & 3.6(stat.) £ 8.9(syst.) T 15 % (model))°
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Model Independent Dalitz 52 59

* D — Ky, etc
— DRRIEM = {KARLE
- ZHRBREOLYFURDFIZHOEENTND
- BRI ALY FURDalitzEDBFANIZEST
DRRIRDSEWFEEER DL, N ELD

> Dalitz® L3 EDFEZ#RZ5IE. BinY]YL TEMIZSignal =3z %
BinE |28, MEE->TVAD Ty, MHHE S

B BOASUME g 23 E TS S
B N ..t VE { :Ef)bd)zz_i'filﬁ“,ﬂ%lg\ .
£ 2 Wi S b 4B ML Ok FIRTIIMET TS —DME
2 O RN ¥ —D,B Factory®

) ! gV HELHSBENIE
............................ 3 47 : (Rt AD,B Factory T)
- 1mf::ev"’lj“) o 0864200246 8 R FEAHN

A. Poluektov, PRD 85, 112014 (2012) Bin
¢s3 = (77.37150 £ 4.1 +4.3)°
rg = 0.145 £ 0.030 + 0.010 & 0.011
op = (129.9 £ 15.0 + 3.8 £ 4.7)°
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¢, RITE

e B—DK-
~ GLWi%
D—mnw, CP Eigenstate
e Signal KZE(Y
o CPIEXFRE/NELY IEE@@H:
— ADSIE NoLDERE
D—Ku, Flavor Specific CombineL7=%£M
e Signal/pE0y
« CPIEXFRTERELY
— GGSZiE(Dalitz)
D—Krm, Z{KERIR
» GLWEADSZ SIS 1EDRHT

BImXEESR

ZHV oKD T EXAEANEFLEITEHDT.

tDE—FZEHT T NILT HFE,DH

[EMAMMND !

RBAH 60
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REBTO %;ﬂl]i —2 o
« B—DK- RAEOAENENS o BO—DK*0
— GLWi& _ GLWi%

D—mnw, CP Eigenstate
e Signal KE0L>Y

» CPIERFFRTE/IPSLY Belle®
— ADSi% — ADSi%  Full DataT
D— K, Flavor Specific RILTLSDIE
e Signal/PELD BafET
« CPIERFRMERELY
— GGSZi%x(Dalitz) — GGSZi%k(Dalitz)

D—Krm, Z{KERIR
« GLWEADSH S| >FENHEEMT

rh {4 BRI RE ARAT L 1= B 0D /R 5 &1 &

L RR—
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2015/1/29
hiEBTD @R ITE 52 o
¢« B —DK- EEOAENERS o BO—DK*0
— ARSI LE - @b /vELy
Br(B—DYK-)=(3.68 £ 0.33)x104 ~1/10 = Br(B"—DK*")=(4.2 + 0.6)x 10"
— EIRABODLE - @%%E%A JB®D () AN IZITL
b v 50 - ;K o _“b _DO b—> * DO
B- WZ b §< p BO Wz B % )
g « K By " < D a < K a < ZK*O
FRERA B FRERA B
ry(DK) = 0.099 + 0.008 ~10f8(?)  r (expected) ~ 15 X 9

BOAEMN
FEXI R
AUz

—~ @K*O—>K+Tc‘(‘ot%)B Flavor Tag
_){ ~2/3
Ko ~1/3

BO-BEEEDMMEAALLLY

B(B)
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0 %0
B'—DK S

Suppressed mode
I'(B” = [K"n |[pK*™) +T'(B” — [k n"|pK*")

i

o SETHOOFE

— ADSE Rpr- T[T(BY = [K 71 ]pK0) +[(B° — [K T |pK*0)
D—)KJ‘C':—CRADséiﬂ“EE = r3 4+ 1% + 2krgrp cos(dg + 6p) cos ¢3 Favored
Favored mode Suppressed mode

40F
35t
30f
25
20f
15F
10f

Signal - - -
BBBGee«-
qq BG— —
DO0 - o - o
DOK"" _ oo _ oo
D0n+ - 000 _ 000

Events /(0.01)

Events/(0.4)
Events/(0.4)

E= P, o b ot 0
-0.1 0 0.1 0.2 0.3 -10

Ny, = 190733

PRD 86, 011101 (2012) rDZ =(3.80 + ().1())><1()'3 (PDG)
— R,yps =451 S0-18)x102 k ~ 1 (BaBar simulation studies)
<0.16 (@ 95 % C.L.) | D¥oRpg.~1s® GERICERSFHIIS)ELT
rg < 0.4 «— FEEXY/NSUNATEEMHE!!
« INMBWELE

— D—K mw Model Independent Dalitz
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B’ — [Kn],K** ADS method oz

% " Mode e (%) N R pK+o
= ” B — [KTn~]pK*™ 21.0+0.3 1907223
B° — [K~nT]pK*® 20.9+0.3 7.713%°

(4.1725)x1072

Events/(0.01)
Events/(0.4)

:2 Source Uncertainty [1072]
5 Signal PDF's +0.1 — 0.2
o D%p° PDFs 4+0.0 — 0.1
Combinatorial BB PDFs +1.8—-1.2
Peaking background PDF's +0.1 —-0.1
qq PDF's +22-14
5 3 D°K* PDFs +0.0 — 0.0
3 3 D%zt PDFs +0.0 — 0.1
s g Fit bias +0.4—0.0
Efficiency +0.1 — 0.1
[ T R TR Charmless decay +0.0-0.3
AR (GeD Combined 1+2.8 - 1.8

Rpr-0 =(B° — [K~nt]pKtr)/T(B° — [KTn |pK*7™) to be (4.173:612:8) 5 102

Rpr=o < 0.16 at the 95% confidence level

(B° — DOR*)
(B0 — DOR)

I'(B° — [K—nt|pK*tn™) rs =
['(BY — [Ktn—|pK+n—)
= 7‘% + '7’2D + 2krgrp cos (6s + dp) cos ¢p3

RDK*O
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0 0
B'— [K¢nw] , K* r—
e B'—>[K¢tn],K*[ZModel IndependentZiDalitzz & A9 %
- FREINSTTFILE Ng,, : B'—=[Kn],K*? Favored Mode®
Br(D — Kgrm)  effrkann DTFILEL

NSig B Nfav " BT(D - Kﬂ-) : efffav e]ﬁ‘av(KSJm) : BO_)[KTE]DK*O Favored M_(.)_d?._
3x 1072 9.7 x 1072 (BO— [Ksmun]  K*) DR )

X
4 x 102 21.0 x 10—2
~ 08 events

- SE)VREBTRIFREE D Sginalffiit1Z k5 ¢,817E DFER (Belle)
+ A. Poluktov, PRD 70, 072003 (2004)
B-—D®K-TModel Dependent

¢y = (77 15 £ 13 £ 11(model))°
DK- 146 events — Iy = 0.26Tg:12 |
(D*K- 39 events) ~20TREDTLS

- $RET CldFactor~12F2E1=AH\.
BN AN IEXTFREH KEZLN

~ 190 X
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LHCb B® ADS+GLW .
Channel Signal yield Channel Signal yield
KK _ _ ‘ T
B Dr-KY)E® 24412 B = DK )K® 26+ 12 AKK = _0.20 £0.15 +0.02, A? 0.09 +0.22 +0.02,
B = D(K-n)K*®  370+22 B D(K+x-)K*® 405+23  REX= L0510 +£0.04, Ri™ = 121333 £0.05,
B - D(K*K-)K** 36+9 B - D(K*K-)K*  53+10 RS = 0.06 £0.03 £0.01, R; = 0.06 £0.03 £0.01,
B° = D(ztx")K*° 1I8+6 B = D(zta)K*° 2147 (K xx
— D(z+n~)K — D(x*n™)K ’ REK = 010 £0.02 £001, R = 015 +0.04 £0.01,
B} = D(m~K*)K**  933+33 B} = D(r*K")K*  993£34  AKK_ _004+007 £0.02, A™ = 0.06 +0.13 +0.02,
0 o —\ TTe0 720 T —\ J*0
B. = D(K™K )_K Ho 12 Bi = D(K*K)K 12513 AK™ = —0.03 £0.04 £0.02, AT = —0.01 £0.03 £0.02,
B? — D(ztx)K*° 3947 B? - D(ztx)K*® 357
o 1
= n
g 0.9F ; LHCb
0.8F |
- |
07 :_ |
0.6F :
0.5 :
04F '
03E------ —g—------- .
. e O |
« 3.0fb! @ LHC pp collision : |
@ pp 02k
0.1F 0240 s
- S N 20
0 1 N B B T B
0 0.1 0.2 0.3 04 0.5
r
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BaBar B’ Dalitz =2 o
350 > x10% >
Yo o § . s 3
250 E g.
200 8 02 -
150 8 8
- o [+
50
0

01 02 03 04 05 06 07 08 0.9r
S

« 371 x 10° BB (@ BaBar
 Signal 39 +9
« eff. (10.8 £0.5) %

68 %
v = (162 % 56)° or (342 + 56)°;
ds = (62+57)° or (242 + 57)°;
re < 0.30:

95 %
v € [77,247)° or [257,426]°%;
§s € [23,147]° or [157, 327]°;
rg < 0.55.
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Belle B* Dalitz Mod.-Ind. 52 68

Bin i N7 N; 01F
-8 49.8 + 8.2 378 +75 i (a)
-7 422+86 249 +7.2 -
-6 0.0+ 19 3.4 %29 _
-5 9.6+ 4.5 23.6 + 6.2 0.05 -
-4 329+ 7.5 42.1 83 -
-3 35+28 0.7 +25 -
-2 113 +4.1 0.0+ 1.3 -
-1 16.6 + 5.4 7.7 + 4.4 i
1 37.6 = 8.0 65.1+ 9.9 0r
2 68.6 + 9.6 755+ 9.8 > C
3 83.4 + 10.1 82.4 + 10.2 i
4 493+09.1 86.5 + 11.4 i
5 34.0 7.3 383+ 7.6 -0.05 -
6 34.8+ 6.8 419 75 -
7 70.8 + 10.6 464 +9.0 -
8 9.4+43 142 +5.1 -
Total 574.9 + 29.9 601.6 + 30.8 i
010
-0.1
Parameter B* — Dm* B* — DK+
03[
X_ —0.0045 £ 0.0087 = 0.0049 *= 0.0026 +0.095 = 0.045 = 0.014 = 0.010 -
y- ~0.0231 = 0.0107 = 0.0041 + 0.0065 +0.137+0933 +0.015 + 0.023 02 b
corr(x_, y_) —0.189 —0.315 B
X4 —0.0172 %= 0.0089 = 0.0060 %= 0.0026 —0.110 = 0.043 = 0.014 = 0.007 C
Y+ +0.0129 * 0.0103 + 0.0059 + 0.0065 ~0.050+0%52 +0.011 + 0.017 0.1
corr(xy, y4) ~0.205 +0.059 > -
0r
01 F
— +15.1 4+ + o -
¢3 - (77-3_14‘9 — 4. 1 — 4.3) -0.2 —
0.145t0.030i0.010i0.011 -0,3—T||11|||1|||1|| Illllllllllllll

~
>
|

03 02 014 O 01 02 03

(129.9 + 15.0 + 3.8 + 4.7)°, *

%)
®
I
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Belle B* Dalitz Mod.-Dep. 52 60

Intermediate state ~ Amplitude Phase (°) Fit fraction (%)

Ko, 1.56 = 0.06 214+ 3 11.0 = 0.7
Kgp° 1.0 (fixed) 0 (fixed) 21.2*0.5
Ksw 0.0343 = 0.0008 112.0 = 1.3 0.526 = 0.014
Kf,(980) 0.385 £ 0.006 207.3 =23 4.72 +0.05
Ko, 0.20 = 0.02 212+ 12 0.54 =0.10
Kf>(1270) 144 +0.04 3429+ 1.7 1.82*0.05
Ksf,(1370) 1.56 £ 0.12 110+ 4 1.9 +0.3

K ¢p°(1450) 0.49 = 0.08 64+11 0.11 £0.04
K*(892) "7~ 1.638 = 0.010 133.2*+04 629 *0.8
K*(892) #t 0.149 = 0.004 325.4 = 1.3 0.526 = 0.016
K*(1410)t 7~ 0.65 = 0.05 120+ 4 0.49 = 0.07
K*(1410)" 7" 042 +0.04 253+ 5 0.21 £ 0.03
K3(1430)" 7~ 221 +£0.04 3589*1.1 7.93£0.09
K3(1430) 7" 0.36 = 0.03 87+ 4 0.22 = 0.04
K35(1430)" 7~ 0.890 £0.03 3148+ 1.1 1.40 *=0.06
K3(1430)" 7" 0.23 = 0.02 275+6 0.093 = 0.014
K*(1680)" 7~ 0.88 = 0.27 82+17 0.06 =0.04
K*(1680) 7" 21+0.2 130+6 0.30 = 0.07
Nonresonant 27+0.3 160 =5 50%1.0

" (b)
s s .
e * :
Lo s osfp .x .." I”*m ]
0.5 1 15 2 25 3 0.5 1 1.5 2 25 3
m? (GeV?/c?) m? (GeV2/c?)
0.4 =TT r—r—r—r—r=j
B DK (a)
0.2 | -
0.2 -
I B —>DK" ]
04 b L L il
-0.4 -0.2 0 0.2 0.4
X
Parameter Bt — DKt
X_ +0.105 £ 0.047 = 0.011
y- +0.177 £ 0.060 = 0.018
x- — y- correlation —0.289
X4 —0.107 £ 0.043 = 0.011
Vi —0.067 £ 0.059 = 0.018

x4 — y4 correlation

+0.110

Parameter

BY — DK*' mode

(80.8131 £ 50+ 8.9)°

0.161 12040 + (.011+2-9°0

—0.038 — —0.010

(137.47139 + 4.0 = 22.9)°

15.7 —
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: (“) )
NE/M = r,(DK) using B —» D' K decays
Winter 14
Full Frequentist treatment on MC basis
1.0 ] 1 | I ] I I ' I l 1] 1 I ' ] | I 1 I l ] | I ' ] | ' 1 J
rp(DK) = 0'0972+0'006k—0.0064 .
0.8 -
i 605fb!: = 0.16070:040 . ]
g 06| 357fb1: 1= 0. 15?;?1068 0,065 —
S : 140fb!: r=0.267011 :
e 04 [ -
0.2 — ]
0-0 [ L 1 1 1 l 1 | 1 l L | L 1 1 1 1 I L 1 1 L l 1 L 1 ]
0.00 0.05 0.10 0.15 0.20 0.25 0.30
r5(DK)
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CLEO ¢, s,

f)f VPDPD cos(Adp(m?,m?))dD

Ci =

\/f ppdD [ ppdD

D; D;

The coefficients K; are obtained precisely from a
very large sample of D° decays in the flavor eigenstate,
which is accessible at B-factories. The expected num-
ber of events in the Dalitz plot of Dop decay equals
to

(A.’[l) = hcp[Kz' + K_i + 2\/ KiK_iCi], (10)

and thus can be used to obtain the coefficient ¢;. As
soon as the ¢; and s; coefficients are known, one can
obtain z and y values (hence, ¢3 and other related
quantities) by a maximum likelihood fit using equa-

tion (8).

In the case of a binned analysis, the number of
events in the region of the (K2n+7~)? phase space
is

(A-/[)z] = hcorr[KiK—j + K—in_

(14)
KiK_inK_j (C,‘Cj - S,‘Sj)].

Here two indices correspond to two D mesons from
¥ (3770) decay. It is logical to use the same binning as
in the case of D¢ p statistics to improve the precision
of the determination of ¢; coefficients, and to obtain
s; from data without model assumptions, contrary to
Dcp case. Note that in the case of using (K2n+7—)?2
decays, the parameters ¢; and s; are treated as inde-
pendent variables. The obvious advantage of this ap-
proach is its being unbiased for any finite (K377 )2
statistics (not only asymptotically as in the case of
Dep data).

?

—2.0F

BTHXEESR
RBRb 11

CLEO measurement

— Statistical
Total
*  Model Expectation
I_|IIII|IIII|IIII|III1|1[I1I
-1.0 =0.5 0 0.5

c1 | —0.009 & 0.088 =+ 0.094
o | +0.900 & 0.106 % 0.082
cs | +0.292 4+ 0.168 + 0.139
cs | —0.890 4 0.041 + 0.044
cs | —0.208 4 0.085 + 0.080
ce | +0.258 & 0.155 + 0.108
cr | +0.869 4 0.034 + 0.033
cs | +0.798 4 0.070 % 0.047
s1 | —0.438 = 0.184 + 0.045
so | —0.490 % 0.295 + 0.261
sy | —1.243 +0.341 +0.123
sy | —0.119 4+ 0.141 + 0.038
s5 | +0.853 +0.123 £ 0.035
s | +0.984 + 0.357 £ 0.165
s7 | —0.041 & 0.132 + 0.034
ss | —0.107 4 0.240 + 0.080
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* N,..ZEZ5EbiasHEED (xy)EETDH% S TDbias
bias 1o = 0.4, ¢, ~ 80°(PDG), d¢ ~ 110° . Y j j
0.3§/—+ Xy i ; %
o2E- \'\.\‘ 0.5 SRR /-
- [ § STV IS
“E N, ..—44.2 i Y= 72

s S e -
o e j: : % m N
B « TN
B — [ N SN \

oA R L TN AP T OO AN T TUVIRON Y T

. - otal N | L L
O(100) ThiaslXIXIFIHEZ S “ T4 05 0 05 1

Com. X, Y

(X, Y) = (1.200000, -1.200000), corr. = 0.087756

.2
N; = hp [Kz + (332 -+ y2)_K_,L‘ + 2k+/ KZK_Z(ZICC?, + ysi)]1_5
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