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Introduction to CP Violation

> Universe today is matter dominated

> Violation of CP = C(charge) x P(parity) symmetry necessary to explain
the matter-antimatter asymmetry after the Big Bang

» CP violation in the Standard Model: Cabbibo-Kobayashi-Maskawa (CKM )
mechanism

» CKM mechanism desribes the relation between the weak and the mass
eigenstates of quarks

» CKM mechanism expressed through a complex, unitary 3 x 3 matrix

dl d Vud Vus Vub d
s’ = VCKM S = Vcd Ves Vcb S
bl weak b mass \/td \/ts \/tb b mass

Vij © quark flavour transition couplings

CKM mechanism not enough to explain the matter dominance
= New Physics beyond the Standard Model is needed

Veronika Chobanova Study of the decay B® — wK2 at Belle
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CP Violation in the Standard Model

Wolfenstein parametrisation

1\ A AX3(p — in)
Vekm = -2 1—X°/2 AN? + 00\
AN (1 — p — in) =N 1

A =sinf¢c ~ 0.22, f¢: Cabibbo angle

CKM matrix is unitary
(p,n) = Vud . Vu*b =+ Vcd . Vc*b =+ th . Vtt) =0
O(N) oN) O(N?)
relevant for the B meson system

> Sides with similar size = large angles,
precise determination of the
observables (3 angles and 2 sides)
possible

0.0 (1.0) > problem over-constrained = leaves

room for New Physics

#1 most precisely measured from b — cCs transitions (“Golden channel* B® — J/ypK2)
Decays via charmless b — sqq (like B — wKY) transitions sensitive to ¢1

Veronika Chobanova Study of the decay B® — wK2 at Belle
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0 0
The Decay B” — wKg

B? — wk!
I i0 \‘+ _ B® — wK2 sensitive to ¢;
™ T T ™ T 0 0 - .
! B” — wKg is a CP final state
7Y
Tree diagram Penguin diagram
w-
b Vb - u b Vi 77~ Vis s
\\ Vv _w t _ K
. \ us u o d
BO { BO )
S
-¢ s -¢ N
d d d d
Atree o< Vip - Vi oc A3 A oc A* Apeng < Vip - Vit o< 1+ X% oc A2

= Decay is dominated by the penguin contribution

Measurement of
» The branching fraction BR(B® — wK?)
» The CP parameters Acp and Sep o sin 2¢5T (tree diagram pollution)
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Physical Motivation

Why the decay B® — wK2?

» The Standard Model predicts that
sin 2¢5T from b — sqq should be larger
than from b — cgs (B® — J/ipK2):
sin 29T — sin2¢; € (0.0;0.2)

» Measurements from penguin may be
systematically lower
(hint at New Physics?)

» Could be caused by unknown new
particle in the loop carrying different

weak phase
> Leads to a shift from sin 2¢;
?
b Vip ~77~ Vs s
t 3 K2
Bo
d
_ T w
d - d

and 7,0

Summary and outlook

sin(20;™)

Beam! 2011

PRELIMINARY

boccs  World Ajerage
T BaBar U
< Belle ¥
% BaBar 0.57+0.08 +0.02
= Belle - 0.64+0.10+0.04
< BaBar | i oopomam
< Belle 0.30+0.32+0.08
% X BaBar L :0.55+020+0.03
e Belle — 0.67+0.31+0.08
& BaBar 0.35 *525 4 0.06 + 0.03
°c Belle {-9.84 212+ 0.09+0.10
2 BabBar . 055537002 J
El Belle — :0.11+0.46 +0.07
= Babar — 060 0Tt |
= Belle S 063315
f,K,  BaBar % 0.52+0.06 0.10
fyKs  BaBar ! .20 0,52+ 0,07 +0.07
a°x’ Kg BeBar—i—————— 0.72+0.71 +0.08
¢n"Kg BaBar ! — 09705
n‘n'géNBaBar : —_— 0.01%0.31 £0.05 +0.09
< BaBar —+: 0.86+0.08+0.03
° Belle (—0.88+0.15+0.03 3%}
bqqs__Naive average 0.64+0.04
-2 -1 o 1 2

Veronika Chobanova Study of the decay B® — wK2 at Belle



Physical Motivation  Methods of the Analysis of the Decay BY — wKY

Measurement of BR(BY — wK0) and 7,
CP Violation in the B Meson System

Summary and outlook

Time-dependent CP asymmetry

O(At f(_‘p) = NBU(At fcp)

Nz
At, f
acp(At, fcp) = Ngo(At, fep) + Ngo(At, fep)

= Acp COS(AmAt) + Scp sin(AmAt)

Acp: measure for the direct CP violation
BOHfCP#B — fep

Scp: measure for the mixing induced CP violation
BO%B HfCP#BOHB A)fcp

coherent B : / /

BB pair it tag-side
(5 V °
10.58 GeV / T @
4n*
Az—At e T
gL
t t T

Veronika Chobanova

B or BY?

— Look at the other B (tag-side):
If I~ = BY on the tag-side and B°
on the CP-side

If It = BO on the tag-side and B®
on the CP-side

At measurement

Asymmetric beam energies at
KEKB

= Boost of the center of mass
system

Measurement of Az ~ 100 ym
instead of At ~ ps

Obtain At = Az/c{B7)

Study of the decay B0 — ng at Belle
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Approach

Study new methods to measure BR(B® — wK®), Acp and Scp and minimize
the statistical and and systematic uncertainties

Approach
> Build an algorithm to reconstruct B® — wk?
» Study the backgrounds (qq, other B decays)

» Build an improved model to discriminate signal and background
(multidimensional fit)

> Test the model
So far: “Blind Analysis“. Study only from Monte Carlo (MC) samples
» Apply model to the real data

» Determine BR(B® — wK®), Acp and Scp and the uncertainties from the
full data set of Belle )

Veronika Chobanova Study of the decay B® — wK2 at Belle



Physical Motivation  Methods of the Analysis of the Decay B — wKQ  Measurement of B7R(BY — wkY) and =g Summary and outlook

Previous Measurements of B® — wK(S)

BB-pairs BR(BY - wKD?) Acp Scp

Belle (388 x 10°|(4.4798 +0.4) x 1079[1] - -
Belle |535 x 10° - —0.09 + 0.29 £ 0.06(0.11 £ 0.46 + 0.07[2]
BaBar|467 x 10| (5.4 £0.8 £ 0.3) x 1070 | 05232 +0.03 [0.55792% +0.02 [3]

. [1] PhysRevD.74.111101
Full data set of Belle 772 x 10° BB pairs [2] PhysRevD.76.091103

[3] PhysRevD.79.052003
Challenging analysis

» BR(B® — wK®) ~ 107° (small)
» Large background contribution from qq (u,d,s, c) background

Our method
> Use loose cuts on the observables for maximum signal sensitivity

» Multidimensional fit to the modelled probability density functions to
extract BR(B® — wK®), Acp, Scp and their uncertainties

Veronika Chobanova Study of the decay B® — wK2 at Belle
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Measurement of BR(B® — wK?)

Summary and outlook

Extract BR(B® — wK®) by a 6D extended unbinned maximum likelihood fit

Fit observables

AE = ECMS _ gCMS

boe beam
FBB/qq: Fisher discriminant, event-shape dependent
ms3-: mass of the reconstructed 37 final state
At: time difference between the two B decays
g =1 for B® and g = —1 for B®
New in this analysis: Helicity angles H3~, powerful observable for background
discrimination

Multidimensional analysis = model for signal and background necessary

350) i } ot } :
250f; 1
2005 H

TR AR o
SR

-1 05 0 05 1
H

o
Hs~ Signal Hsr qq bkg

Events /[0.04]
Events / [0.04]
8

Normalised

Residuals
Normalised
Residuals
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Physical Motivation

Methods of the Analysis of the Decay B — wKY

Measurement of B‘R.(Bo —> wKo) and T,

Toy MC studies

Test the model with Toy MC
Expected number of events

signal ~ 230
qq ~ 5300
BB ~ 130

300
250
20
150
100

Events / (0.01 GeV)
o

5

=]

ol

ol 4
T

Normalised
Residuals

Projection of
AE = ESMS —

Brec

Veronika Chobanova

CMS
beam

Summary and outlook

Full data set of Belle: 772 x 10° BB pairs

Expectations for the statistical uncertainty of:
» BR(B® — wKO)

BaBar (final)[Belle (previous)|Belle (current)
13% * 13% ** 9.2% **

Acp

BaBar (final)[Belle (previous)|Belle (current)
0.20 * 0.24 ** 0.19 **

Scp

BaBar (final)[Belle (previous)|Belle (current)
0.26 * 0.38 ** 0.28 **

* Final result of BaBar

** Scaled to the full data set of Belle

Study of the decay B0 — ng at Belle

= Our method is better than the previous Belle
analysis
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Measurement of B’R.(Bo — wKo) and T, Summary and outlook
Results from the Fit to the Data

Projection of Partial box opening with 152 x 10° BB pairs
AE — ESMS _ EOMS (Full statistics: 772 x 10° BB pairs)

Unbinned maximum likelihood fit to 6
observables

>

Jo)
(]
5
o . . —
~ Preliminary Result from 152 x 10° BB
§ pairs
w E 3

10- BR(B® — wK®) = [4.94T138 (stat)] x 107°

g, e Tgo = [1.522 4 0.35(stat)] ps (cross-check)
S5 o IT'H-T\T-J:E'ﬂl +r Jr¢.4-+_hr+1

o o 1 T | N
§$ oFT ‘ I ‘ + : T ‘
zo -0.15 -0.1 -0.05 0 0.05 0.1

AE (GeV) > Belle 388 x 10° BB pairs
BR(B® — wK® = [4.479% +0.4] x 107°

Black: Full PDF
SR g » World average

otal backgroun BR(B® — wK® = [5.0+£0.6] x 10~°
BB background

g0 = [1.519 + 0.007] ps
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Summary and outlook

» The decay B® — wKY is sensitive to the angle ¢1. A possible deviation in
the measurement of sin 2¢; could be a hint at New Physics

> We have built a model which improves the results than the previous Belle
analysis

» Method was successfully applied to a subset of Belle's data

v

» Add additional variables to the fit to improve the signal-background
separation power

> Further reduce the systematic uncertainties by performing a simultaneous
fit to the control sample BT — wK™ (same kinematics as B® — wK2)

> With this improvement the results from the full Belle statistics will
dominate the world average for Acp and Scp and BR(B0 — wKO)

» But: Accuracy still too limited to challenge the Standard Model = Belle Il
should provide more statistics for a precise measurement

13
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Measurement of BR(B? — wK®) and 79

Summary and outlook

Thank you
for your attention

Veronika Chobanova

Study of the decay B0 — ng at Belle
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Measurement of BR(BY — wk?) and T80

Summary and outlook

Backup

Veronika Chobanova

Study of the decay B0 — ng at Belle
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Physical Motivation  Methods of the Analysis of the Decay BO —» wKY

e"e” Center-of-Mass Energy [GeV]

my@ssy =

mp =

Veronika Chobanova

10.58 GeV/c® ~ 2 x mg
5.28 GeV /c?

T(18)
.
t T(28)
i
i
Lo T(39)
N I
continuum background
0 L ran L (. O L '
9.41 9.6 15.00 10.02 10.31 1037 10.51 10.58 10.62

Measurement of BR(BO —> wKU) and 7,0 Summary and outlook

CP Violation Measurement

B Meson production

> T(4S) resonance decays
almost exclusively into a

BB pair
> T(4S): JSF=1"
B: JF=0"

= B meson pair in a p-wave
=- asymmetric wave function
= B mesons have opposite
flavour

BB pair coherent

Study of the decay B0 — ng at Belle
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Methods of the Analysis of the Decay B — wKY

Physical Motivation
CP Violation in the B Meson System

Time-dependent CP asymmetry

Measurement of BR(BO — uKU) and T,

Summary and outlook

N§0(At, fcp) — NBo(At, fcp)

acp(At, fcp) =

N§0(At, f(_‘p) + NBo(At, fcp)

= Acp cos(AmAt) + Scp sin(AmAt)

Acp measure for the direct CP
violation -
BO — fcp # BO — fcp

Arbitrary

Acp =1
Scp=0

Asymmetry
s
T

Veronika Chobanova

Scp measure for the mixing induced
CP violation -
B - B% — fp #B% — BY — fep

0165
0.14;
0.125

0.1
0.08
0.06-
0.04F
002

Arbitrary

Acp =0
Scp=1

Asymmetry
s

6 -4 -2 0 2

4 6
At (1)

17
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Summary and outlook

n=1.015~1.030

Aerogel Cherenkov ct. I

CsI Calorimeter
(TD), 16Xo

Time of Flight
counter

Drift Chamber
small cell He/C,Hg

Veronika Chobanova Study of the decay B® — wK2 at Belle
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Measurement of BR(BY — wk?) and T80

Summary and outlook

Toy MC Study

Veronika Chobanova

Study of the decay B0 — ng at Belle
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Summary and outlook

100 pseudo-experiments generated:
907 events for SVD1 and 5554 events for SVD2

NSig qu NCharm NCharm NCharmless NCharmless NPB Charm NMis

BOBO BtB— BOBO B+*B— BOBO
# SVD1 37 849 4 4 4 3 6 0
# SVD2 196 5241 12 28 25 19 31 2

Nsig = B(B° —wKY Y, (N]gBeReCn N, i = [SVD1, SVD2],
B(B® - wKs)=25-10"°

Free parameters in the fit
» BR(B® = wK?), Acp and Scp
> N1:2

Charm;1,2
NBOBO

» AE slope for qg, C (AE)

20
Veronika Chobanova Study of the decay B® — wK2 at Belle
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Toy MC studies for B® — w (5)

) Expectations for BR(B° — wk?)
Test the model with Toy MC

Expected number of events % 30-y=249:00 3
) 2 2576: .2910. =
signal ~ 230 S o E
_— RT3 E
qci 5300 2 3
BB ~ 130 5 EP
bt N0, 3%10°
0 1 2 3 4BF
= 180¢ T . Fit
3 160 E . 0
15, E Uncertainty 9.2%
8 140F° E Error scaled to final data sets
= 1205 . 'I' E Belle (previous): 13% , BaBar: 13%
= 100F H’ = = Our method is better
2 80F istributi
g 605 % Pull distribution of BR(B® — wK?)
> = -
w = E = By
40 ] S 14Ep=-0.08:0.11 3
20 E S fo=1.07:0.0 E
- L. . ‘ | % 105 3
D » ol s ' Nl 1 2 8 E
DG I R O 5 D A ST i o E
=S NPT 1 LT SRR
23 Oy ¢ ]
B% -2t TTHT % oF E
zo -0.15 -0.1 -0.05 0 0.05 0.1 5 8 4 1 _3 5
AE (GeV) Pull BF,

No bias, correct error estimation

Veronika Chobanova Study of the decay B® — wK2 at Belle
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Measurement of BR(BY — wk?)

y MC studies for P

Expectations for Acp

18, T

Events / (0.04)

i
i
Ace

Uncertainty £0.19
Error scaled to final data set
Belle (previous): +0.24, BaBar: £0.20

Pull distribution of Acp

= ‘
S E
= ]
a ]
[ E|
>
w 3
5 3 - 3 5
Pull AL
No bias, correct error estimation

Veronika Chobanova

and 1,0

Summary and outlook

Expectations for Scp

R PPV
S 1% o=028:002 3
2 E
€ 3
3

> |
w 4

Uncertainty £+0.28

Error scaled to final data set

Belle (previous): +0.38, BaBar: +0.26
Pull distribution of Scp

& QT
S 18F 11204011 E
S n=0+0.
Z 16F 6=1.1:0.08 E
@ 14F E
c 126 3
2 10F E
w 8E E
6F 3
4F E|
o E
5

No bias, correct error estimation

Study of the decay B0 — ng at Belle
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Summary and outlook

Physical Motivation  Methods of the Analysis of the Decay B — wKQ  Measurement of BR(B® — wk?) and ~ 9
B Reconstruction

B — wKs, w— mrr 7°

General selection criteria for the reconstruction

7t candidates
> Lk/» < 0.9 in order to remove tracks consistent with kaon hypothesis

7° candidates
> 118 MeV/c? < m(yy) < 150 MeV/ /c?, mass fit x* < 50
» E, >50MeV in ECL barrel, E, > 100 MeV in ECL endcap

Ks candidates
» “Good Ks" cut
> 0.482 GeV/c? < m(nm™) < 0.514 GeV//c? (m(Ks) + 16 MeV))

w candidates
» 0.73GeV/c® < m(nTn~7%) < 0.83 GeV/c? (m(w) £ 50 MeV))

Veronika Chobanova Study of the decay B® — wK2 at Belle
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B Reconstruction

Summary and outlook

B°candidates
> Mye > 5.27 GeV/c? and -0.15 GeV < AE < 0.1 GeV
> Best B selection: best My =+/(ES™ )2 — (pg™)?

beam

Reconstruction efficiency: 13.2% for SVD1 and 16.8% for SVD2
Misreconstruction fraction: 2.3% for SVD1 and 2.4% for SVD2
~ 230 events expected (118 for previous analysis)

Fit to AE, ]:BB/qu m3r, H37ry Atv q

Fit region:
» —0.15GeV < AE < 0.1GeV
> -2 < ‘FBB/q(] < 2

» 0.73GeV/c® < m3x < 0.83GeV/c?
> 1< Hir <1
» —70ps < At < 70ps

Veronika Chobanova Study of the decay B® — wK2 at Belle
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Measurement of BR(BY — wk?) and T80

Summary and outlook

Signal Model

Veronika Chobanova

Study of the decay B0 — ng at Belle
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Measurement of B’R,(BO — wKo)

Physical Motivation Methods of the Analysis of the Decay BU —> uKO
Signal Model

and 7,0 Summary and outlook

Signal model correlation matrix

AE -FBB qd m3. Hir At
AE 1 0.012 0.29 -0.003 0.007
FBEB/ag 1 0.001 0.001 0.003
msg 1 -0.003 0.004
Hsar 1 0.001
At 1

Veronika Chobanova
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Signal MC AE and Fgg /.5

Q

20000
18000
16000
14000
12000
10000
8000
6000
4000
2000

Triple Gaussian

Events / [0.005 GeV]

Psig(AE) = AG(AE; pu, 01)
+f2G(AE, M2, 0'2)
—‘r(l —fi— fQ)G(AE, 3, 0'3)

Normalised
Residuals

-0.15 -0.1 -0.05 0 0.b5 0.1
AE [GeV]

AE signal MC

18000
16000
14000
12000
10000
8000
6000
4000
2000

Triple Gaussian in each r-bin /

Events / [0.4]

Psig(FBB/qq) = fiG(FBB/qq; 11,1, 01,1)
+fHG(AE; ps,1, 02,1)
o et gt +(1 - A — R)G(AE; ps,1, 03,1)

Normalised
Residuals

FBB/qq Signal MC
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Physical Motivation

Events / [0.002 GeV/c?]

Events /[0.04]

Normalised
Residuals

Veronika Chobanova

Normalised
Residuals

Methods of the Analysis of the Decay B — wKY

Measurement of BR(BO — uKU) and T,
Signal MC ms3,; and H3,

e # f +
L B L) g ‘
t oA
T T
73 0.75 0.77 0.79 0.81 0.83
m,, [GeV/c?]

m3, signal MC

Hsr signal MC

Lt 1 .
R BTN LU0 L AR TUR s
L L LT T NS AP AL IC ANy e

e S THHT TTET
il f it i
e 1 4
1 05 0 05 sz

Summary and outlook

Triple Gaussian

Psig(Msr) = AG(Max; w1, 01)
—|—f2G(m37r; 2, 02)
+(1— f — £)G(m3x; p3, 03)

4th order Chebyshev

PS1g(H37r) = ZCI

i=0

H37r)

Study of the decay B0 — ng at Belle
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Physical Motivation

Methods of the Analysis of the Decay B — wKY

Measurement of BR(BY — wk¥) and 75 Summary and outlook
AE signal MC

Events /[0.005 GeV]

Normalised
Residuals

Events / [0.002 GeV/c?]

Normalised
Residuals

Veronika Chobanova

T TR f 1t
R RPEReC y87 i
o T At L 1
ot . s
i oo T
L ]
0.15 0.1 0.05 0 0. 0.1
AE [GeV]

AE signal MC

TR TP i
LS R T
i
0.73 0.75 0.77 0.79 0.81 0.83
m,. [GeV/c?]
ms, signal MC

Correlations modeled by

p1(msg) = po + A- AE and
o1(msx) = g0 + B - AE?

m,, [GeV/c?

0.73 R
-0.15 -0.1 -0.05 0 0.05 0.1
AE [GeV]

29% corr. between AE and ms,

Study of the decay B0 — ng at Belle

Psig(AE) = AG(AE; 1, 01) + L G(AE; p2, 02)
+(1— i — £)G(AE; ps, 03)
Psig(msx) = AG(Mzx; p1, 01) + HG(Msx; w2, 02)
+(1—f — R)G(max; p3, 03)
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Events /[0.002 GeV/c?]

Normalised
Residuals
D o
=
=N
E

Normalised
Residuals

073 075 077 0.79 081 083
m,, [GeV/ic?]

—0.15 GeV < AE < —0.1 GeV

9000;
8000}
7000;
6000}
5000¢
4000;
3000;
2000}
1000;

Events / [0.002 GeV/c?]

S bo

Normalised
Residuals
&
3
-
==
=
=
x4
1T

.73 0.75 0.77 0.79 0.81 0.83
m,, [GeV/c]

0. GeV < AE < 0.05 GeV

Veronika Chobanova

0.

Normalised

Events / [0.002 GeV/c?]

Events / [0.002 GeV/c?]

Residuals

Methods of the Analysis of the Decay B — wKY

w mass projection in bins of A

1400
1200
1000
800
600
400
200

Measurement of BR(BY — wK0) and 7,

Summary and outlook

500]
400]
300
200

100|

2|
0
-2|
0.

L
78 075 0.77 0.79 081 083
m,, [GeV/c?]

1 GeV < AE < —0.05 GeV

73 075 0.77 0.79 081 083
m,, [GeV/cT]

0.05 GeV < AE < 0.1 GeV

9000
8000
7000
6000
5000
4000
3000
2000
1000

Events / [0.002 GeV/c?]

1 ik A
ol Lt
L e 1
K Hir f
073 075 0.77 0.79 0.81 083
my [GeVic

7]
—0.05 GeV < AE < 0. GeV

Normalised
Residuals

m3. peak shifts to the
right as AE increases

Width of ms, peak
shrinks for small values of
AE]

Model in the first and last
bin may be good enough
because very few (~ 10)

events expected there
30
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7 E = Input 70 = 1.534 ps
9 = = SVD1 750 = 1.522 + 0.006 ps (20 from input)
5 = E SVD2 740 = 1.517 + 0.005 ps (3.40)
- ? E Input Acp =0
a3 E SVD1 Acp = —0.053 & 0.007 (7.60)
= ‘ ‘ ‘ ] SVD2 Acp = —0.037 £ 0.006 (6.20)
FE O e
FZ 8§m Input Scp = 0.689

~
«»

5 25 0 25 5 75 SVD1 Scp = 40.697 £ 0.010 (0.80)

atipel SVD2 Scp = +0.690 + 0.008 (0.15)
At signal MC

e 18t1/750

Psig(At,q) = (1 — o) P

1—qgAw+q(1l—2w) <Acp cos(AmAt) + Scp sin(AmAt))}
®RBUBU + f;lpo/
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Physical Motivation  Methods of the Analysis of the Decay BY — wK®  Measurement of BR(B? — wK?) and T80

Summary and outlook

Continuum Model

Sideband

52GeV/c? < My < 5.25 GeV/c?
0.05GeV < AE < 0.2GeV
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Physical Motivation Methods of the Analysis of the Decay BU —> uKO Measurement of B’R,(BO — wKo) and 7,0 Summary and outlook
Continuum Model
Continuum model correlation matrix
AE }-BB a4 max Hir At
AE 1 0.007 0.005 0.001 0.012
FBB/ag 1 0.002  0.005 0.007
Mmar 1 -0.015 0.005
Har 1 -0.001
At 1
33
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Physical Motivation  Methods of the Analysis of the Decay B® — wKQ  Measurement of BR(B® — wk%) and 7,9 Summary and outlook

Continuum d ‘FBB/qE]

s
2
(0]
2
8 e
=} E 3
= 200~ E )
g a E First order Chebyshev
fir 100 E 1
505 E qu(AE) = E Gi C’(AE)
. S ‘ ‘ R i=0
Bw E)
2% O B B T g ok A
g g i ’TV%'?’T {T ’; T ;.‘Tl ‘.trT LW ﬂ_’hfﬁ‘ Q‘f T
ZC&’ 0.05 0.08 0.1 0.14 0.17 0.2
AE [GeV]
AE continuum
T 1400 3
o E 7]
. 1200:7 E|
% 1000 - . . .
2 a0k E Double Gaussian in each r-bin / for SVD2,
600 E single Gaussian for SVD1
400;7 *;
200~ - _ — _ .
. £ E ’qulyl(]:BB/qﬁ) = fG(]:BB/qu H1,1, 01,1)
Su
R R S R +(1 = f)G(AE; p2,1, 02,1)
£ - }
ZO&) 10 756 5 256 0 25 5 75 10
FEE/Gﬁ

FBB/qg continuum
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Physical Motivation

Events / [0.002 GeV/c?]

Normalised
Residuals

Events / [0.04]

Veronika Chobanova

Normalised

Residuals

Methods of the Analysis of the Decay B — wKY

Measurement of BR(BO — uKU) and T,
Continuum m3; an 3

0.79 0.81 0.83
m,, [GeV/c?]

ms; continuum

++‘“H‘

1

-
didun

L 14 Ld
A T e B e 7
P PR S L Gy e P i
Po TR T L AT T4 T i AT
D e e 1 & L I
T Tt
1 0.5 0 0.5 1

H3» continuum

Summary and outlook

Gaussian + 1st order Chebyshev

Paa(msz) = fG(msx, 1, )

—I—(l — f) Z c,-C,-(m3,,)

i=0

Gaussian + 1st order Chebyshev

Paa(Hsr) = fG(Hsr, it, 0)

+(1 — f) Z C;C,‘(H3Tr)

i=0
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Physical Motivation  Methods of the Analysis of the Decay BY — wK®  Measurement of BR(B? — wK?) and Th0  Summary and outlook
A 1400 =
= 1200 —
0 E ]
3 1000 =
< = 7
=} 800— —
1] 600— =
c E ]
2 400 E
w E E

200— =
045 -
TE o3y :
m m |
z 02T B
-0.4f i
-7.5 7.5
At [ps]
At continuum
Lifetime+prompt
e~ 1At/ qg
Pua(At) = (1— )| (1= £5) S + f5(At — ps)| © Reg
Tqg
+folpol
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Physical Motivation  Methods of the Analysis of the Decay BY — wK®  Measurement of BR(B? — wK?) and 750 Summary and outlook

Neutral Charm Model (peaking background)

Peaking background (three pions and a K2 final states)
B® — D*~7*, with D*~ — D%~ and D° — K27°

B® — D=7, with D~ — K27~ 7°

B° — D=p", with D~ — K27~ and p™ — 707"

37
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Physical Motivation

Neutral Charm Model (peaking background)

Methods of the Analysis of the Decay Bo —> uKO

Measurement of B’R,(BO — wKU) and T,

Summary and outlook

Neutral Charm model (peaking background) correlation matrix

AE FBB ag msx Har At
AE 1 -0.019 0.066 -0.05 -0.041
FBB/qd 1 0.018 0.066 -0.033
M3 1 -0.043 0.065
Hsr 1 0.019
At 1

Veronika Chobanova
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Methods of the Analysis of the Decay B — wKY

Physical Motivation

Measurement of BR(BO —> uKU) and 7,0 Summary and outlook

s
[0
O
S First order Chebyshev + Gaussian
2
¢
w Charm, pb _
PBOEO (AE) -
1
.
%é G+_1_v++ t et e o fG(AE' K U) + (1 - f) Z CiCi(AE)
gs s Gom SN aT gRsSEE IR AL oY =0
58 s . , .
ze 015 01 005 0 005 0.1
AE [GeV]
AE peaking background
S 60 3
2 sof- E Shape fixed from signal MC, free main
5 E E
@ e E mean 1,1
w0p- E
20; é Charm, pb, 1 _ _ _ .
10F- / E Pgogo (FBB/qg) = HG(FeE/qq; #1,1, 01,1)
3o i : N +HG(AE; p2,1, 02,1)
T3 o
2 3 e ; .
g - + or +(1 - f — R)G(AE; us,1, 03,1)
zae 4075 5 25 0 25 5 75 10

BB/
FBB/qq Peaking background
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Physical Motivation  Methods of the Analysis of the Decay B® — wKQ  Measurement of BR(B® — wk%) and 7,9 Summary and outlook

al charm ms,; and H3z,

e E 3
> E 3 . .
8 i J( Shape fixed from signal MC, Chebyshev 1st
3 E
g 20 order added
5 15E- + E
g " f 3 Ch
i El arm, pb _

ik P me) =
3 1
gl) 1 + 4 1 I 1+
H e S fPsig(msx) + (1 —f) 2% ¢ Gi(max)
g’% 0.73 0.75 0.77 0.79 0.81 0.83 =

m,, [GeV/c?]

ms3, peaking background

o S0F=
) F
S £
= 40—
2 £
2 5
] 30 .
o 3 Gaussian

10F

£ Charm, pb .

o F Poogo ¥ (H37r) = G(H37rv 122 0')
80 BB
= ©
Ef’ O
53 -
zZo

Hsr peaking background
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Physical Motivation  Methods of the Analysis of the Decay BY — wK®  Measurement of BR(B? — wK?) and Th0  Summary and outlook

Events / [1 ps]

o 04F ‘ ‘ _l_ &
ZZ o T T T 1
75 B TTRE 0 25 5 75

At [ps]

At peaking background, A=0,S=0

e~ 18t1/7g0

Charm, pb _
Progo (AL, q) = (1 — fo) 4750

1—gAw +q(1—2w) (ACP cos(AmAt) + Scp sin(AmAt))}

®Rpgogo + forPol
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