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S* MDfit $5 8
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Systematic error
o ZIEHIZDOWT,. ZDEZEATST Zfit L. ZEDfit FBHREDE

%systematic error £LTLVS

+0.010 -0.010
+0.0001 -0.0001
+0.0010 -0.0005
+0.0006 -0.0005
+0.0001 -0.0001

+0.005 -0.005

+0.0008 -0.0001

+0.0010 -0.010
+0.0001 -0.0001
+0.0007 -0.0007
+0.0005 -0.0004
+0.0007 -0.0005

+0.005 -0.006

+0.0004 -0.0005

At resolution 0.005
background At shape 0.0001
Signal fraction 0.002
wrong tag fraction 0.002
physics parameters (t, Am) 0.001
tag-side interference 0.005
Fit bias 0.010
Vertexing 0.004
combined 0.014

+0.011 -0.011

+0.011-0.011

o FIBRIDO#EER CTHREREN o =fit bias [Ltag-side interference DIRE
ZEENDAEN IO, FELT
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'8 Linearity check of CP fit

« 32 stream signal MC (evtgen, gsim) were used for fit.
e S*gradient:1.00 &= 0.01, y-intercept:0.0060 = 0.0007 (8.6 o)

e S gradient: 1.00 = 0.01, y-intercept :-0.0058 £ 0.0007 (8.3 o)

e There are some bias.(AS)

5 1 5
0.1 + — + S B 0.1
Eo 2 Smeasured S +AS £
005 AT 0.05

oS :
Y R Y N R - 008

-0_17 . — -0.1
’ | | i | | i | | | i | | | | | | i | |
0.1 -0.05 0 0.05 0.1 -0. -0. . .
input parameter

input parameter

* \We find that it comes from the position of tag-side vertex.
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The difference arising from the result of flavor tag

 Difference between generated tag-side vertex and reconstructed tag-
side vertex are not same between wrong flavor tag events and true

flavor tag events.
Their mean differ.

asc_z-mcasc_z {flavor==mcflavor&&abs(asc_z-mcasc_z)<0.1}

hist1

250

200

150

100

50

Entries 1767858

x10°
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L | | 1 ‘ | Il 1
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asc_z-|
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Shift of tag-side vertex of wrong tag events

CP fit linearity y- intercept

- | | | | | | | | | | | | |
-10 5 0 5 10

vtx shift (um)
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0.05

There are no bias.

The cause of bias Is the shift of the tag-side vertex of wrong tag events.

Linearity check of CP fit

Tag side vertex in wrong tag part were shifted -4.35 pm.

S* gradient:1.00 £ 0.01, y-intercept:-0.0004 == 0.0007 (0.6 o)
S-gradient: 1.00 = 0.01, y-intercept :0.0005 = 0.0007 (0.7 o)

fit result
o

0.05

0.1/

input parameter

fit result
(=4

0.05

0.05

04/

input parameter
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Tag side interference

« Measured S* include the interference in the tag side decay.

r—r:easu red, favored — S+ T St;g
r:easured,suppressed =37 - St;g
%easured, favored — S_ + St:':\g
;easured,suppressed =S - St;g
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Sia¢ linearity
Stag+ Stag-
gradient =1.014 %= 0.008 gradient =1.005 =% 0.008
Y intercept =-0.0090 == 0.0004 Y intercept =0.0086 = 0.0004
5 A 154 /
$0.1- 4 $0.1-
0.05/ 0.05"
of of
0,05/ 005/
0.1 -0.1_/
01 005 0 _ 005 o041 201 005 0 005 o041
input parameter N - input parameter
_ _ . . Stag,measure = Stag —AS
* Sy, has shift bias (AS = shift bias) . S sane = Siag 1+ AS
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Cancel of AS

r:easured, favored — S+ T St;g + AS

t;g,measured — St;g + AS
then rJrrleasured, favored — S+ + Stglg + AS — é + St;g,measured
also

S;easuresup = S+ - St;g +AS = S+ T Sthgtg,measure

r;easure, fav — S+ St;g —AS =S + St:lg,measure
Sr;easuresup =S - St;g —AS :Q_ o t;g,measuy
Stag, measured iNCludes AS and cancels ASin S .;gured

Dominant error in previous analysis is fit bias.

In this analysis, it can be combined with TSI error and decreased.
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Systematic error

 Fit condition is changed and take difference from the main result as a
systematic error

 Source of systematic error

— At resolution, background At shape, Signal fraction, wrong tag
fraction, physics parameters (t , Am), tag-side interference,
\ertexing

« \ertexing
— Vertex fit quality: h<50 — 20, 100

— Precise vertex positioning: 6z<200um for multi-track vertex and
0z<500um for single-track vertex. — no cut

— Realistic lifetime: |At| < 70 ps — 40 ps, 100 ps
— Scale error

e Other
—Vary 1o



y Signal/background fraction

« Signal/background fraction were obtained from AE fit.
— each sub-decay, rbin, SVD
— Fitregion: -0.15 <AE <0.5, 5.27 GeV< M, < 5.29 GeV
 Fitting procedure
1. Function shape without signal and continuum BG were fixed.
— by fitting each background taken from generic MC
2. Signal shape were fixed each sub-decay.
— by fitting all events which are not divided for every rbin

* Float : signal shape, continuum BG shape, signal fraction,
continuum fraction

3. Obtain signal/background fraction
— by fitting each rbin events.

« Float : continuum BG shape, signal fraction, continuum
fraction
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AE fit of generic MC : DK SVD2

* AE fit result of Kn (generic MC, SVD?2)

e 5 stream
AE
e 2indf=1.164009 EVEry rbin events
§2°°°°;— ﬂ Red : signal
S180001 Green : neutral
516000 [l Magenta : charged B
14000 Black : continuum
120001
10000; Float
8000 Signal fraction
6000 Signal shape
4000 Continuum BG fraction
Continuum shape

" AE (GeV)
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AE fit of generic MC : D°=>Krm VD2

* Each rbin events were fitted.

Bin#0 Bin#1
B 4500 n 2/ndf = 1.090392 ig 300 y2Indf = 1.061795 8 4000 x2/ndf = 1.197338
g 4000 H g H g 3500
g‘ 35°°§’ § 20 g’ 3000
‘E 3000 £ 2000 ‘?; 2500
-0.045 0.045 " ol " 0
mn <—Signal region . 1500
1000 1000
500 \ 500f
L 0 101 02 03 04 05 R R - Ry b
AE (GeV) AE (GeV) AE (GeV)
Signal 90.7% Signal 90.9% Signal 91.7%
B°BG 0.6%, B* BG 3.3% B°BG 0.6%, B* BG 3.2% B°BG 0.8%, B* BG 3.4%
Continuum 5.4% Continuum 5.3% Continuum 4.1%
Bin#3 Bin#4 Bin#5 Bin#6
g 2500 H 2Indf = 1.176763 g 2000 x2Indf = 1.040779 g 2000 x2Indf = 0.941692 g 350 x2Indf = 1.399141
g I 8 1800 H & 1800 n 8 3000 H
< 2000 < 1600 < 1600/ S I
% %1400i §14007 gzsoo:—
"E 1500 — i ﬁ 1200 ﬁ zono;
[ 1000 F
10001 800F 1500;
800~ 1000~
500 400 J E ‘
Y 200? 500 L
T MEcan 0.5 R Y] : 0 01 02 03 04 05 o T s X N M e v w1
. AE (GeV) AE (GeV) AE (GeV) ] AE (GeV)
Signal 91.8% Signal 91.2% Signal 93.4% Signal 96.8%

BO BC? 0.7%, BiOBG 3.0% BO BG 0.7%’ Bi BG 3.2% BO BG 0.7%’ Bi BG 2.8% BO BC.‘] 0.8%, Bi BG 1.8%
Continuum 4.5% Continuum 4.9% Continuum 3.1% Continuum 0.6%

» Signal fraction in signal region for each rbin were obtained.
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-0.15 GeV<AE < 0.5 GeV, 5.27 GeV< Mbc <5.29 GeV

Events / ( 0.008125 )

600
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300

200

100

AE fit : Kt real data
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-0.15 GeV<AE < 0.5 GeV, 5.27 GeV< Mbc <5.29 GeV
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200
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SVD1
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.
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AE fit : KrunO real data

e -0.15 GeV<AE <0.5GeV, 5.27 GeV<Mbc <5.29 GeV

SvD1 SVD2
—~ 600 YR ~ T 2 =
0 : x2ndf=0.728443 0 5000F ﬁ 12Indf = 0.879209
g - ; : ."
8 - 8 -
S 500;_ [ S 2500
a | s [
c _ c - =
g 400r $ 2000~ :'
L : [’ 1] L i
300 15001 5'
200 : 1000
100X 500
FpraaoiaissnasnskarnyenttmsSeanmy oy O Y Pty e SRR |
%1 o0 o041 02 03 04 05 %01 o0 o041 02 03 04 05

AE (GeV) AE (GeV)
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Events / ( 0.008125 )

AE fit : Kstut real data

-0.15 GeV<AE < 0.5 GeV, 5.27 GeV< Mbc <5.29 GeV

SVD1

180 y2Indf = 0.489392
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1 02
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800
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600
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200
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e
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y?Indf = 0.962384
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Events / ( 0.008125 )
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AE fit ;: Kt real data

-0.15 GeV<AE < 0.5 GeV, 5.27 GeV< Mbc <5.29 GeV

SVD1

T 0 020
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At fit for Background

« To get BG shape, At PDF for each BG was fitted.

Neutral B BG PDF

PBOBG (At’ Gtag» Uep ): 3

B°BG

Charged B BG PDF
1
Poo (AL, G O )= .

Z-cth

At

c o {1_ qtagqcp (1_ 2Wrbin)}

Continuum BG PDF

At —
Poon (At) = f, - S(At — p5) +(1- fg)-exp(_‘ -4, j

T

—|At]
€ AOBG {1_ qtag qcp (1_ 2\Nrbin) COS(AmAt )}
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Fit results

Charged B background SVD1

Suppressed mode Favored mode
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Fit results

Charged B background SVD2

Suppressed mode Favored mode
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Fit results

neutral B background SVD1

Suppressed mode Favored mode

8 1 - C 2 4 6 8 1 -
At(ps) At(ps) At (ps) At (ps)
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Fit results

neutral B background SVD2

Suppressed mode Favored mode
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Continuum background SVD1
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Fit results

Continuum
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