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Measured
0.28

Motivations: the DKK opportunity

X The DKK sector iS mosl:ly unexplored
» InBelle I MC: (BT = DKK) ~ 6 % (where D = D*V" K = k=)
 Measurements from a single paper |Belle, Phys.Lett.B,542(2002)] Pythia

29.4 fb1, 5 modes (BR=0.28%) 5.58
e The remaining is generated by Pythia


https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730

Measured
0.28

Motivations: the DKK opportunity

* The DKK sector is mosl:ly unexplored
» InBelle Il MC: (BY — DKK) ~ 6 % (where D = D*%", K = K+
 Measurements from a single paper |Belle, Phys.Lett.B,542(2002)] Pythia
29.4 fb-', 5 modes (BR=0.28%) 5.58

e The remaining is generated by Pythia

2k A better knowledge of this sector can be very useful to extend the b-tagging modes
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Motivations: the DKK opportunity
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* The DKK sector iS mosl:ly unexplored
. InBelle I MC: (BT - DKK) ~ 6 % (where D = D", K = K+97)

* Measurements from a single paper [Belle, Phys.Lett.B,542(2002)] Pythia
29.4 fb1, 5 modes (BR=0.28%) 5.58

e The remaining is generated by Pythia

3k A better knowledge of this sector can be very useful to extend the b- -tagging modes
- . _ - Y ~ _

[+ Hadronic B- -tagging: full reconstruction of the tag side using B — hadron modes

| htiety,
\ & gl
[ ] [ ] [ ] [ ] [} o DT

| * Anly a small set of modes contributes to the hadronic Belle Il b-tagging efficiency: = .
/

* - B- DOt B - DO(n)a*n, n<a

« B — DKK modes has very hight purity: their contribution to b-tagging can be relevant

| » semi-inclusive approaches (B — DKKX) can also be developed, obtained result similar to semileptonic B-tagging |

1 - - 5 - - -



https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730

Measured
0.28

Motivations: the DKK opportunity

* The DKK sector iS mosl:ly unexplored
* InBelle I MC: (B - DKK) ~ 6 % (where D = D7, K = K+
 Measurements from a single paper |Belle, Phys.Lett.B,542(2002)] Pythia

29.4 fb1, 5 modes (BR=0.28%) 5.58
e The remaining is generated by Pythia

2k A better knowledge of this sector can be very useful to extend the b-tagging modes

>kThe Belle Il integrated luminosity (362 fb-1) already recorded allows:

 toimprove over the Belle measurement with higher precision

o to observe additional3 new 5 — DKKg modes (2-3 sigmas in Belle paper)

» to understand the resonant contribution (a,, p'...) of this class of decays

- to perform the world best measurement of the four B — D D" channels


https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730
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Belle studied the K~K Y mass distribution

o Also m(K _Kg) fFar from phase-space

‘Motivations: the DKK opportunity
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[Belle Phys.Lett.B,542(2002)]
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2kThe Belle Il integrated luminosity (| " /2 Fb 1) already recorded allows:

to improve over the Belle meas r/ement with higher precision
//
to observe additional 3 new B - DKKg modes (2-3 sigmas in Belle paper)

|

to understand the resonant contribution (a, p’...) of this class of decays

to perform the world best measurement of the four B — DD channels

Measured


https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730
https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730

Studied decay channels
. B~ 5> D'K-K*0| |
Efficiency as a 2D map e(mg—x ), My pe) B s DYK-K*0 |
B~ — DK~ K*

. . . T —0 el T 10
Signal yield: AL fit: signal + background (gq, BB...), where AE = E* — \/3/2 B"— D*"K~K*

B = 07— 10
~ |[B~ - DK~ K?

B’ - DYKK?
B~ — D*K~K?

B’ — D**K~K?

Branching Fractions:

- Event by event efficiency correction, as a function of (M g—r, My re)

1 N.reCO
B = —— . [y ——,
B 2f+_,00N BE ° RB (lntﬁr ) E

i€ bins ! ; bkg-subtracted and
~ . efficiency corrected
" vyield (i=bins of
efficiency map)

Invariant Masses/angular variables:
- s-Plotis performed on the required variable: AE X Var --> Var bkg free

- Event by event efficiency Correction, as a function of (72— g, My re)



Analysis strategy R

Studied decay channels

B~ — DK~ K*
EfflClency dSd ZD map 8(mK_K(>x<), mD(*)K(*)) \'EO — D-I-K—K*O |
B~ — DK K*0
° ™ o o - . . _ . o - P — . /_ —O * 0
Signal yield: AFE fit: signal + be [ B — DU+K K*0
 Preliminary result presented in Moriond '23 ‘ TB — DK™ Kg |

o o | 1“ -+ |
Branching Fractions: 0 .'* g ~ %*(f;( I;S ;
- Only the K¢ modes were studied ‘_O — S |

| * -+ |

- Event by event efficiency co = -~

- Efficiency correction function of m(KKg)

1 only
B = —
- 2f_0oNpg - B(inter)«  arXiv:2305.01321

tracted and
cy corrected

Invariant Masses/angular variau:cs. bins of
efficiency map)

- s-Plotis performed on the required variable: AE X Var --> Var bkg free

- Event by event efficiency Correction, as a function of (72— g, My re)


https://arxiv.org/abs/2305.01321

Decay chain BB and gg suppression

_ lle Il simulation preliminary f Ldt .= 361.58 fb
B - DYK-KCW B \/ 0 =)
(S) — . M, =1/(/s/2)% = p;2 > 5.272 GeV
COS HTBTO c

« B— DD ( — KK) veto: >

»Kg—wrir

- DY > K—n™ * Best candidate selection:

+ B + + : ?elIe_llosimulation-przliminary iLdSt i=g s::;lss b min | M bc — M B ‘
» DT - K n'rm 3 o BT PR — data-like

- 0.12f— — bkg recco PDG

>I<O O O O-E ® ‘MK* - MK* ‘ < 50 MeV

DY - D¥xn :
0
S/ 2y 44

e ... [see backup for full details and definitions/ 9



Events/0.003 GeV

Events/0.003 GeV

Belle Il simulation preliminary

— e ———————

f Ldt = 361.58 b
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A E [GeV]

Belle Il simulation preliminary

det: 361.58 fb"!

?B_ — D*OK_KQ

. 0.3

AE [GeV]

Reconstructed sample co

Events/0.003 GeV

Events/0.003 GeV

= = —_— = — ——————

Belle Il simulation preliminary

mposition - Kg channels

f Ldt = 361.58 fb™

2oo§§ — D+K_Kg

Y
(0]
o

-y
()]
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-
S
o

120

100

Belle Il simulation preliminary

I i BT WA L e U L e e ]
0.1 0.2 0.3

A E [GeV]

fl_dt =361.58 fb™

R0 aip dlfp e | 4 ofh de JOA1 oo fla
0.1 0.2 0.3

A E [GeV]

_ _ . —_—

- = signal
= R o

across between channels

- = other bkg

e all the channels are
very clean

 some off-peak feed
across

. only in D"’KK{ has a

peaking bkg [next

slides]
10



Events/0.003 GeV

» peaking feed across from

Belle Il simulation preliminary |Ldt=361.58 fo b
. B [other | D +KK§) (lost 7+ and
- B'— DKK’ 0
. B (signal D OKK? added a wrong )
25—
- 01 10 . : :
n B | feed-across DUKK; * yield estimated using:
20— feed-across D" TKK? —
. = ‘ - BR(B’ - D**K~K9)
15 .~ BR(B~ - D'K-K2) [ P°]
10[—
5
B
'& 1[ e O P e e o PP i L | [ -
D3 —02 0.1 0 0.1 0.2 0.3
AE [GeV]

e [More details in backup]
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Yield extraction (Kg channels)

100 Belle ll preliminary [Ldt = 362 fb Belle Il preliminary [Ldt = 362 fb
E - B'— DOK'Kg — Total fit E o0 1 B - D*K'Kg — Total fit
S oL Signal Q 50 e Signal
= Y Background = o T Background O S i g na l-
2 oL —— Data g “oF —— Data . t .
4] B [4)) N
o i o 30 = gaUSSIan+asymme jle
40 : .
I 20 [ ** gaUSSIan
e N
_ o _ o -  Bkg: exponential+constant
T 21 : ey e TSP T x 21 fffffri;:fiififff;fff;fi;ff-iff;f;;ff:if;ffij;fiffffff:;f:f::ifffff;ff;;ffi;i;ff:ft
A R e T e R A ERT e e e R T B : :
01 -005 0 005 01 015 02 025 03 01 -005 0 005 01 015 02 025 03 ® D e d ICad te d p eq kl n g b kg

AE [GeV] AE [GeV]

channels and D*OKKS

Pelle Il preliminary (Ldt = 362 fb™ Belle ll preliminary (Ldt = 362 fb™
B o e e channel
S . S =T
§ ::" '''''' . Background § 1? """""" Background
B S | - B ——D ¢ __° .
2 b v reedacross | £ e * Result preliminary validated
> 3 m 10 o 3
g on MC and with 10 toys
3 : I l n
2 : e + <+
n=:_ (2: e n=:_ (2: S S o
EE . Bt ach [f rom arXiv:2305.01321

01 005 0 005 01 015 02 025 03 01 005 0 005 01 015 02 025 0.3

AE [GeV] AE [GeV] 1 2


https://arxiv.org/abs/2305.01321

Efficiency estimation [MC Simulation]

e Estimated p MC

o differential in e(mg— g, Mpere) —-> to be independent from the Dalitz
model of the MC

e Two examples of the maps:

Belle Il simulation preliminary

Belle Il simulation preliminary

|
o
N

;‘ >
- _ 20
8 | B—-D° © < 3.5 >
g B —0.2 % cﬁ - &
< — (&)
X | S B —0.06=
lé 3 — “ 0.18 L! 3 ; L
£ - x L
- —0.16 E L 0.05
2.9 0.14 -
- 25— 0.04
i 0.12 - .
21— 01 A 0.03
B 0.08 B
- 0.06 B 0.02
1.5 15—
B 0.04 -
~ B 0.01
_ 0.02 -
1— 1
2 | | | 2 5 | | | | 3 | | | 3 5 4 ? 5 0 2 ? 5 0
(" K( 0 [GeV. m(o‘" K‘ ) [GeV; 13




syst. Unc. (Kg channels)

e o o e e e e

Channel Yield Integrated <™ B [10™4] Significance (0) Belle measurement (no)
B~ - D'’K~ K3} 209+17 0.1034 =0.0001  1.84+0.16+0.10 18 2.75+ 0.7+ 0.15 (5.5)
B — DTK~ K3} 1056+14 0.0480 4+ 0.0001 0.83%x=0.1240.05 10 0.8 +0.4+0.15 (2.6)
B~ —» DK~ K3} 50 =9 0.04154+0.0001 1.4640.274+0.12 8 2.6 +1.354+0.6 (2.5)
B’ - D**K~K? 3747  0.0408+0.0001 0.91+0.194+0.06 9 1.0 £ 0.75 + 0.2 (2.5)

S Op— K& + K~ K9 *0 pr— K9 “+ K~ K .

Eff. - MC sample size 0.8 1.5 1.7 1.6 d h l

Eff. - tracking 0.7 1.0 0.7 1.0 ecay channeils

Eff. - 77 from D** - - - 2.7

_ 0

B i s 15 05 oo * All channels are

Ef. - 70 : : 5.1 : statistically limited

Signal model 1.5 3.4 2.9 2.6

Bk del 0.8 1.1 <0.1 0.7 . . .

DKKr be _ _ _ _  highlighted dominant

D*? peaking bkg : : <0.1 : systematic uncertainties

Nz, fie 00 2.7 2.8 2.7 2.8

Intermediate Bs 0.7 1.7 1.6 1.1

Total systematic 5.2 6.5 7.9 6.2 .

Statistical 8.8 14.5 18.2 20.6 [from arXiv:2305.01321| 14



https://arxiv.org/abs/2305.01321

Invarlant masses (KO channels)

(%D) 60;— B'_, DOK'Kg —— MC (Phase-space)

C'{l) 50;— —e— Data

© 40} }

12 i

S 30} H

> .

() [

- 20

g . |

gL

o | RN

; 0_11111111111111+1+111+111*11.
1 1.5 2 2.5 3 3.5

m(K'K?) [GeV]

Weighted events/0.125 GeV

Belle Il preliminary

(Ldt = 362 fb’

Belle Il preliminary

[Ldt = 362 fb’

18 [
16 |
14}
12 H
10|

N A O
T]TYI]TIT[

- B — D’K'KY

—— MC (Phase-space)

—e— Data

o
T

3 3.5
m(K K?) [GeV]

Weighted events/0.125 GeV

Weighted events/0.125 GeV

e -—“—m——

Belle Il preliminary (Ldt = 362 fb’
35 | §O—> DK K g —— MC (Phase-space)
 one
25} |
20 f
15 |

1o+ ' |

01*+1 +9°

1 1.5 2 25 3 3.5
m(K'K$) [GeV]

Belle Il preliminary (Ldt = 362 fb’

’ 4_ ?0_, D*+K'Kg —-—'MC(Phase-space)

12; —e— Data

10}

8

6 []

af L

it + ’M

N R T
1 1.5 2 2.5 3 3.5

m(K K$) [GeV]

* Clear discrepancy with phase-

space distribution (from MQC)

 Can be compatible with a low-

mass resonance p-like (See for

instance: [arXiv:2201.06881] )

* NB: Efficiency correction not
applied in the m(KKg) shown
here

[from arXiv:2305.01321]
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|
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[MC Simulation]

1
| :

Reconstructe

d sample composition - K™ channels

— = i e — e —————
—— e —— — ~— = =

Belle Il simulation preliminary ILdt = 362 fb1 Belle Il simulation preliminary ILdt = 362 qu

> | >
® go O 1e™0 == other v 100— +e 10 S other
G B'— DKK ¢ | B-DKK o C
0 B B+->anti-DOD_s+ 0 N = BO0-->anti-K'0 K+ D- a e C a n n e S a re
S 80 S
= == B+-->anti-K'0 K+ anti-0'0 = B B B0O->D-D_s+
2 - - 2 8o - very clean
g 70 s B+ --> anti-K"0 K+ anti-00 S B s=—=—= B0 -->pi+ K+ K- D-
> )
W B B0 — anti-K*0 K+ D*- W - —— BO-->anti-K*0 K+ D*-

60 N

— BO0->D"-D s+ 60— ——— B+ -->anti-K"0 K+ anti-00
50 &—— B0 ->pi+ K+ K- D*- - —_

B+->anti-K'0 K+ anti-'0 @ Some OFF‘peak Feed
dCross

40

40

30

20

20

10

et | bt .| * Allthe channels have a

03 0.2 0.1 0o 01 U %93 02 01 0 0.1 0.2 R B — DKsz- pea king
bkg /next slides]

Belle Il simulation preliminary ILdt = 362 fb1 Belle Il simulation preliminary det = 362 fb-1
> F . — > [ —0 . .
8 3F B DKK" M other 3 F B—DKK" = other ¢ o
§ ~ - B+ --> anti-K*0 K+ anti-D10 § 30 -y T h D O K K O h
% 30— B+ > anti-D°0 D s'+ % L - BO --> anti-K*0 K+ D1- ¢ e a S a n
= — = | ° ° °
S of B oo == oo additional peaking bkg
- S B+ -->anti-K*0 K+ anti-D0 _ !
: = i3 e likewise the KV case
20— BO ~> anti-K*0 K+ D*- = - t h
- 151 S
15F B
10 : 10F
5 - E E
%3 —%.-3 0.2 0.1 0 0.1 0.2 0.3

AE [GeV] 1 6



Do not apply the cutin m(K+7t_)

perform a fit in AE to separate gg/BB bkg

use the sPlot to obtain the m(K ™z ™) distribution, free from
qq/BB bkg

Events / ( 0.025 GeV )

fit the resulting m(K "z ™) distribution

- Signal: BW phase-space corrected, with mean=mz+, and
free width

- Ekg:d)3rd degree Chebyshev polynomial (parameters
ixe

- vetoon m(K*n™) ~ my, for B - DUDK +veto [1.25
GeV,1.60 GeV] for additional K* resonances

Extract the fraction Ry, = Nppr./Npgr+ in signal region
(under the K* peak)

applying the cut | m(K™z7) — my. | < 50 MeV
Perform the AE fit, including the NR DKKx component

200

150

100

B — D°’KK®

+— sWeighted AE fit result
- fit - total model, ¥*=0.49
----------- fit - signal

fit - DKKn background

TopoAna-matched Signal

t TopoAna-matched bkg_

Illl‘llll‘llll|

L .0.

L IMIQI IIII BILLL
»




* NR fraction estimated on MC

* Since we know that the MC is not-realistic, we also
use data in the m(K*) sideband merged with data

in signal region to obtain a more reliable

expectation (value never used only for systematic
uncertainties estimation)

e Only statistical error shown

0.95

m(K*tr™)

Channel

Non-resonant fraction (MC) [%]

Non-resonant fraction (Data-sideband) [%)]

B~ — D'K—K*0
B’ - DtK—K*V
B~ — D*OK— K*0
BY — D** K~ K*0

7.0x0.7

9.0 -
4.8 4

= 0.8
- 0.8

7.6 -

- 1.3

2.2 -
0.5 -
1.4 -

- 0.4
- 0.4
= 0.0

2.4 -

- 0.8
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Events/0.003 GeV

B — DKK™ channels

Channel Yield TopoAna-matched Integrated e B [10~4] Monte Carlo B [1077]
Yield
B~ —- DK~ K*° 454 + 22 422 + 21 0.0499 £ 0.0001 8.86 £ 0.45 £+ 0.41 8.07 = 0.06

B’ — DYK-K*0 475 + 23 447 + 21 0.0243 + 0.0001 8.04 +£0.44 £ 0.41 8.83 = 0.06
B~ = D*K-K*® 195+ 16 200 + 14 0.0194 £ 0.0001 14.87+1.27+£1.14 14.93 +=0.09

B = D*"K-K* 148+ 12 149 4 12 0.0180 £ 0.0001 1240+ 1.2 £ 0.63 13.00 = 0.08

-1
Belle Il simulation preliminary det = 362 fb
-1
- —0 + 0 Total model, x2/Ndf=94.0/134 Belle Il simulation preliminary f Ldt = 362 fb
B — D'KK . _ R
140— 0 ignal, Fugde factor=0.95+/-0.05 B — D+K K 0 °
Background 2500 Gen-level Signal, x2/ndf=0.49: 0.34 O G 00 d a g reemen t Wi th

DKKmr cross-feed

——— Data-like

120

the expected values

+:trf:Fi  modelled also the

TopoAna-matched Signal 2000

100

Weighted events/0.13 GeV

1500

80_—

o 4 ++ i DKKmxnon-resonant
40 | bkg
I effFiciency corrected
[ps o ——— 3.5 *
—— ey
O GE A A e . . .
] . —‘—*_._.._.._ ...... e d |Str| b U tl O n S
| SO0 —— s TRy N 1 SR NS —
] S SO S S SNSRI -SSR

—01—005 O 005 01 015 02 025 0.3 1 1.5 2 25 3 3.5
AE [GeV] m(K'K) [GeV’
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‘Angular analysis

. Valdated |thgnrator level dlstrlbutlon

| 07,17, 17. The values of X2 /n.d.f. were obtained from fits to the

FI’O m S|g ﬂal MC (n ormad llZEd to the Sdme | experimental angular distributions (see Fig. 4)

|n teg [d l) D meson modes D* meson modes Sum
Jr Ok x Ok Ok k O g Xz/n.d.f.
» Tested all the spin-pairity hypothesis of Belle 0 comst cos?Ogs  comst cosZOge 717/16
1=  sin?6gg  sin?Ogx — - 37.3/ 8
1t const const const const 20.7/16

» NB: the generic MC is phase space
Eellell simulation preliminary JLdt=362 fb : P + dIFFerentlal In bln OF mKK

3000 _—\B-—> D°K'K™

Gen-level Signal, %2/ndf=0.35 + (.45

Weighted events/0.2 GeV

[ —\i cos 20, y*/ndf=59.7 +0.5, sig(cos2 VS sin2)=23 sig(cos2 VS const)=23 O 9_1 7 Gev 1 7_2 6 Gev 2 6_3 5 Gev
2500 |—- . . . . . .
— \ —i— sWeighted fit result
— + sin 20, x¥/ndf=1.8 +0.5, sig(sin2 VS cos2)=23 sig(sin2 VS const)=4
2000 (— \
: + sin 6, y*/ndf=0.4 +0.5, sig(const VS cos2)=23 sig(const VS sin2)=4
1500 —
. 1
1000 — o + + —~—
500
0—1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
S > ) SIEUURIRUUE SUNRUINIS: SNNUUH NONIR e— SO U SNt SUU OO OO SSURUUSRUEURURE SOUURUURON
al || NS N N S PRS- ... IR SRS SRS SRR SR
0 E_. .............. AR R S Beaeens SR ASIEEIL TS
_1 N YRR SR SR S R P RTRURTQRU ST RS PRIt P SR
-2 ;_.~ ...............
.......................................
-1 -08 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1 20
cos( 6




‘Control channel: 5 — D) D (- K- ((;))0)

Belle Il simulation preliminary [Ldt = 362 fo
Pro: very clean channel, no Pythia, same efficiency F LB DK R
Cons: lower yield (BR(Dy — K‘Kg) ~ 1.5 %) i3 @ =:
Reconstruction: reverted the cut s |
— % . 10 '
| mp, — mgg| > 20 MeV | mp, — mgg| <20 MeV I e
SO N VO S N S S AP
Result: branching fraction statistically limited, with precision S s e
compatible with the world average AE [GeV]
- Belle Il simulation preliminary [Ldt = 362 fo
8 éBeW%eKW) R
Branching fractions 3 e
Channel Yield Average B (1074 World average B [107%] 502— ; :du
e(K*/K§) o =
B~ — DD 343 + 19 0.011/0.05 96+5+4 90+9 0 | l
B — D*D; 333+19  0.06/0.02 82+5+4 7248 "
B~ — D*°D; 90 + 11 0.04/0.02 99+12+7 82417 L | S— ————
B — D**D: 88 4 10 0.05/0.02 81+9+4 80%11 T et
2

Z0.1-0.05 0 0.05 0.1 015 0.2 025 0.3
AE [GeV]



Conclusions

« 8B — D(*)KK((;))Ochannels: 5 (expected) world best measurement, 3

new observations

- Interesting resonant structures in Kg channels observed

- Resonant structures in KV channels expected (Ffrom Belle)

e 4B — D(*)DS_ channels: 4 (expected) world best measurements,
statistically limited

o Status: the analysis is within the internal review phase, the result will be
submitted to the journal and public presented in the next months
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[Belle, Phys.Lett.B,542(2002)]
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https://www.sciencedirect.com/science/article/abs/pii/S0370269302023730

Full reconstruction and selection

. K+ PID(K) > 0.6
o 77:PID(x) > 0.6

o y:eff40_May2020Fit collection

T

cluster

< 100 ns

hadronicSplitOffSuppression>0.1

'72'02

pi0:eff40_May2020Fit collection
|mrec0 PDGl < 15 MeV

0.
. KU

K_S0:merged collection
| mieco — PDG| < 10 MeV (30)

R

mr—]
e KV 5 Ktrn~
with | M

e DV > K nt
with | M50

p > ().4 cm
cos 6 > 0.8, 0= angle between pyoand Vg

— MII;EG| < 50 MeV

zt D > Kzt
— MII;DGl < 15 MeV (30)

mass and vertex kinematic fit

e D't = DVt
with | MIeC°

« D'V = DY
with |M;)ef°

- M:2Y| < 1.5MeV (30)

— M;2C| < 3MeV (30)

. > 35.272 GeV

—0.12 GeV < AE < 0.3 GeV

B — DD ( — KK) bkg suppression: =
| mp, —

Mer | > 20 MeV (46)

qg and BB backgrounds suppression:
. R, = FWM(2)/FWM(0) < 0.5 (FWM=fox-

wolfram moment)

|cos O 1 | < 0.85, where 0, ;- = angle between

B thrust axis and the thrust axis of the ROE (rest-
of-event)

e |cosB, , |<0.9 whered, & =angle

between B momentum and beam direction

 Best candidate selection: min | M, . — M|
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ciency - maps [MC Simulation]

NB: z scale is not the same
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Belle Il simulation preliminary f Ldt = 361.58 fb™ bkg — 0 — 0
— N 7o xBR(B™ - D"K Kclepn_ — 30 2
gy W B o B s omm-ry o @
8 L[ === B+ ->antiKo K+ anti-DJ0
> o[ . . . - .o -0 _
g 2 e where ¢ is the efficiency and f0 is the probability of wrong 7° association. For the B~ — D** K~ K?¢
S B + -->anti-D*0 a_1+ )
o F | | feed-across instead we have:
20 — - B+ --> anti-KO K+ anti-D()
- B 580> anti-ko K+ D™ bkg -0 x4+ 7.-— 1.-0
15— Np.i < BR(B" = D™ K KS)5§°—>D0K—Kg from B'—D*+ K~ K9 Jxos (3)
101~ Assuming now:
- EB° L, Dok - KO B -0 — €B-—=DOK-K9> (4)
s B DK~ K9 from B —D*+ K~ K9 S
m..plh | | we have: . n ;
0.3 0.2 s Ges NPke BR(B" — D*""K™ Kg) . NPkg (5)
b=t BR(B- — DK-K92) ~ D
) ) o ; Belle Il simulation preliminary J Ldt =361.58 fb™'
Belle Il simulation preliminary f Ldt = 361.58 9 140F=
- —0 'y - f" - B— D°KKZ other
— B - D'KK} .Other - s —
/ 120 :_ - B+ --> anti-KO K+ anti-D*0
. 50 > a- ) 0K+ DT \\\ 100 :_ B+ --> anti-K0 K+ anti-DO
R / > D*-a_1+ eQ— - BO --> anti-K0 K+ D*-

0.1 0.2

0.3
A E [GeV]

Peaking bkg: fFeed across oFD*+KK§)

Syst. unc. on this
(110%/90% based
on signal MC)

-0.1 0 0.1 0.2 0.3

A E [GeV]

shifted bkg: feed across of D’KK 27
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Flt model

"« Signal sum of-

|
e Signal: as other mode (core Gaussian+tail

- Core Gaussian: fixed width, free mean | Gaussian)
() | - Tail Gaussian: asymmetric fixed widths, | © Background: as other mode
K %; mean=core Gaussian mean |  (exponential+constant)
w
S |  _ Ratio Core/Tail fixed from MC ! * DO Feed across: asymmetric gaussian (widths

| fixed from MC, pt = pigon, + Apt fixed, yield free)
! - Free parameters: total yield, common mean, fudge '

d Factor (multiply the core width, fixed from DO channel) * D*+ feed across: asymmetric gaussian (fixed

width, mean 0, yield constrained from
assumption)

 Background: exponential+constant (3 free parameters)

L . - — —_ N _ - - - e ——— e— = = . = N e —
_ - — - __ _— - — — — el e — —— — — = = S—

I « Signal:same as KO modes |  Signal:same as D*OK KO
*O - Free fudge factors e Free fudge factor
K o Background: same as Kg modes + gaussian { « Background: same as D*OK_Kg + gaussian
’ with width and mean as the core one, and with width and mean as the core one, and
yield constrained by Ry J yield constrained by Ry 78

——— — — — = = . = = = = = -
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Events/0.08
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. Generated 107 toys from generic MC fit PDF

e . ———————

Yield

= —_— = = e

: Toys validation

_——ee e e e

» Scaled the signal yield of generic MC fit in the range [0.1,2] to test linearity

 No discrepancy from linear trend observed

Belle Il simulation preliminary

— x2 / ndf 64.07 / 97
:__BO—> D+K'Kg Constant 24.19 = 1.209
- Mean 0.06457 + 0.04054

Sigma 0.9615 = 0.02953
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pull signal yield
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Belle Il simulation preliminary

zoom in the range !
10.1,0.5 MC]

S

B'— D°K'Kg, x2=5.0/5, slope=0.98+/-0.01, intercept=5-+/-3

B'— D'KKY, %2=8.9/5, slope=1.0+/-0.01, intercept=-1+/-4
B'— D °K'KS, 2=41.9/5, slope=0.98+/-0.01, intercept=0+/-2

B’— D*KKS, %2=5.7/5, slope=1.02+/-0.01, intercept=-3+/4
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B'— DK'K", y2=4.3/4, slope=0.96+/-0.01, intercept=0+/-3
B = D'KK®, 32=5.3/4, slope=1.0+/-0.01, intercept=-1+/-3

B'— DK'K", y2=3.6/4, slope=0.97+/-0.02, intercept=2+/-1

B’ D*KK", 2=8.3/4, slope=0.96+/-0.02, intercept=1+/-1

i

Expected from Belle BR
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Systematlcuncerta |nt| es

Source D°k—K% DtK-K% Dk K% D**Kk-K? D°Kk—K*° DtK-K*® D*'k-Kk** D*tK-K*0
Eff. - MC sample size 0.3 0.5 0.6 0.6 0.5 0.7 0.9 1.2
Eff. - tracking 0.7 1.0 0.7 1.0 1.0 1.2 1.0 1.2
Eff. - 7t from D** - - . 2.7 - - - 2.7
Eff. - K9 4.3 4.5 4.0 4.1 - - - -
Eff. - PID 1.4 1.7 0.5 0.7 3.7 3.1 1.7 2.0
Eff. - w° - - 5.4 - - - 5.7 -
Signal model 0.7 1.4 3.0 1.2 0.8 0.7 2.6 0.6
Bkg model 1.3 0.4 0.6 0.1 1.6 0.05 0.02 0.1
D*° peaking bkg E - 2.2 - - 3 2.0 E
DK K bkg - - - - 1.2 0.5 0.6 1.4
Ngpg, f+-,0 2.7 2.8 2.7 2.8 2.7 2.8 2.7 2.8
Intermediate Bs 0.7 1.7 1.6 1.1 0.8 1.7 1.6 1.1
Total systematic 5.9 6.1 8.4 6.1 4.6 4.9 7.6 5.1
Statistical 3.9 3.1 8.0 6.9 5.1 5.1 8.5 9.7
Exp. stat. (Belle). 5.9 8.9 9.5 12.3 5.1 5.1 8.5 9.7
Source B~ —-D°D; B°—-D*D; B~ —D*D; B'— D*'D;

Eff. - MC sample size <0.1 <0.1 <0.1 <0.1

Eff. - tracking 0.8 1.0 0.8 1.0

Eff. - 77 from D** - - - 2.7

Eff. - K¢ 1.7 1.8 1.7 1.8

Eff. - PID 1.9 2.0 1.2 1.3

Eff. - 0 - - 5.1 -

Signal model <0.1 0.3 0.9 0.4

Bkg model 0.6 0.6 0.2 <0.1

D*0 peaking bkg - - 0.5 -

Nz, fi—.00 2.7 2.8 2.7 2.8

Intermediate Bs 1.8 2.1 2.0 1.8

Total systematic 4.3 4.6 6.6 4.9

Statistical 5.8 5.7 14.2 11.0

Relative systematic uncertainties in %]
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ﬂ Signal - n

Continuum
BB background

. /s = m(Y(4S)) = 10.58 GeV =~ 2m, =

constrained kinematics L Continuum

BB background

« Hermetic detector = complete event ' f- |
reconstruction |

0.3 02 -0.1 0 0.1 0.2 0.3 5.2 5.22 5.24 5.26 5.28 5
AE (GeV) My (GeV/c?)

Expected AL ~ (0  Expected M, ~ my

 Asymmetric collider =

Boost of center-of-mass o //.

* Excellent vertexing measurement of B=¢hq» —

performance (U ~ 15 //tm) ” \' ?g;g;é'len;?cp —

violation (TDCPV) Y(a S)_(bb)éw
- g ty

» coherent BB pairs
production

e Excellent flavour tagging
performance




