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Efficiency for non-resonant decay B—D°nn®
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Comparison of resonant and NR signal MC
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Change of Strategy

e Revision of the selection criteriain order to get rid of the continuum background
e Imposing mass cutonthep
e Using B—D%t as a control channel
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Signal efficiency vs Continuum background rejection

After cut
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Data set composition after CSMVA>0.98 cut
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abs(M, — 0.77) < 0.15 —

deltaE {CSMVA_ WithCorr_Flavor_Vertex>0.98&&abs(rho_InvM-0.77)<0.15}

1400

1200 total events

1800

1600

1400

1200

0.4 0.5

/

0.6

signal

: - continuum
— SCF
- pbb-bar bkg

1000

800

600

400

200

III|III|III|III|III|III]III|I

0.2
AE (GeV)

Composition | Nevents Fraction
Signal 23586 0.76
Continuum 155 0.005
SCF 3526 0.114
BB-bar bkg 3816 0.12
Total events 30028 1.0
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Candidates per 0.01 GeV

Fitting parameters
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Fit result

Fit for MC14,, 700fb™
?33500 * MC
5 — Fit result
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Total events 30028 30927
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Control channel study
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Control channel B'—D°rt" MC15_
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Control channel B*'—D°mt’ MC15 . vs Data

Proci3

BF(B*—D%*) = (4.81+0.15) x 10°®
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Control channel B'—D°rt" MC15 . with CSMVA cut applied

Composition Nevents
Signal 35123 0.036
Continuum 79 0.002
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Control channel B*'—D°mt’ MC15 . vs Data

Proci3

BF(B*—D%*) = (4.81+0.15) x 10°®

C Cuts applied:
0 > Mbc>5.27
25005— > abs(AE)< 0.1
- > CSMVA>0.98
2000 7 MC > 1.85< m(Km) < 1.88 (~3 0) GeV
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- > binary pion PID fromD° < 0.8
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- >  binary kaon PID < 0.8
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Candidates per 0.005 GeV

Fitting MC B'—>D°nt’

MC15, 1 ap

Nbkg = 4512 +/- 277
Nsig = 42162 +/- 337
7000 i dE1_0 = -0.00538 +/- 0.0007
5 dE1_Sigma = 0.00993 +/- 0.00009

. 1
Signal MC1 5;1 4‘.&?9 = 42664 +/- 207

dE1_0 = -0.00423 +/- 0.0004
dE1_Sigma = 0.0097 +- 0.0001
27N dE2_Sigma = 0.0227 +i- 0.0007

.|\ dE_0 = 0.00028 +/- 0.00007
frac = 0.78 +/- 0.01

dE2_Sigma = 0.023 +/- 0.001
dE_0 = 0.00033 +/- 0.00008

Candidates per 0.005 GeV
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Candidates per 0.01 GeY'

Candidates per 0.01 GeY

Fitting background MC B*'—D°rt* (without CSMVA cut)
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Fit MC B'—D°nt’ with fixed parameters and without
CSMVA cut

Fit MC15,, 1

[ |
ﬁmxkg = 45893 +/- 264
Nsig = 101638 +- 354 Composition Nevents o

Signal 106178 > 10

:

— = =sns Background

Candidates per 0.01 GeV

Background 33364 > 10
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Candidates per 0.01 Gel

Fitting parameters MC B*'—-D°nt’ W|th CSMVA> 0. 98 cut
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~

Fit MC B'—D°nt" with fixed parameters and CSMVA cut

. 1
Fit MC15, 1 ﬁiﬁ)kg_mva = 3161 +/- 70
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NEW cuts
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BB-background MC B*—D°n* NEW cuts

Cuts app“ed: 0 = BB-bar background

> Mbc>5.27 250 —— pi_PID_bin_pion>0.8

> |AE|<0.1 - abs(DO_InvM-1.865)<0.008
> |Mg,- 1.865[< 0.008(~2 0) GeV 200

> binary pion PID fromD° < 0.1 5

> binary pion PID > 0.8
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MC sample composition after new cuts
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Fit MC B*'—D°nt’ Signal + SxF without CS cut

Signal+SxF MC1

5—tapb!
(Nsig = 69913 +/- 264
dE1_0 = -0.00593 +/- 0.0006

dE1_Sigma = 0.00951 +/- 0.00006
X dE2_sigma = 0.0235 +i- 0.0007
dE_0= 0.00040 +- 0.00005

frac = 0.888 +/- 0.007
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Candidates per 0.01 GeV
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Candidates per 0.01 Gel
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TOY for fit without CS cut
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o P
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MC sample composition after new cuts + CS cut

Composition Nevents

Signal 24279 0.955
Continuum 45 0.002
SCF 113 0.004
BB-bar bkg 087 0.039
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Candidates per 0.1 Gel/

Fit parameters for MC B'—D°nt* Signal + SxF with CS cut

Signal+SxF MC15Ii 1

III|IIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIII|III]

DY - SPTY

sig = 24992 +/- 156
dE1_0 = -0.0191 +/- 0.001
dE1_Sigma = 0.00976 +/- 0.00006
dE2_Sigma = 0.039 +/- 0.001
dE_0 = 0.00020 +/- 0.00007
defrac = 0.937 +/- 0.003
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Candidates per 0.01 Gel

Fit MC B*'—D°nt’ Signal + SxF with CS cut

Fit MC15, 1 ab [§S-eut

kg = 1140 +/- 58
Nsig = 24206 +- 163
ASO0 beta = -26.8 +- 2
Prowg=TLLLLD dE1_0 = -0.0184 +- 0.002
dE1_Sigma = 0.00970 +/- 0.00005
3500 E===s=e+ Background dE_0 = 0.00027 +- 0.00007
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Efficiency before CSMVA > 0.98 cut

N, signal N, signal
BF = — € = = 34.9%
L-€-€x, ‘ BFppg - L - €k i

Efficiency of CSMVA > 0.98 cut

Nsigcsmv A

= 0.343 = 0.003
Nsig -

CCSMVA —
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Backup
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Candidates per 0.01 GeV

Fits for signal AE (MC14 . 700 fb™)

Signal for 700 GB-Gatsg 5o

Signal for 700fb" e T ey 3 FE c:" : 0.078 +/- 0.003
. 1 IRy Ta 2000 _0=-0. -0 3 E o_de= 0. +i- 0.1
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Fits for SCF, BBbar and Continuum of deltaE (700 fb™?)

2

BB background fer

rooExponetial x
rooChebyshev(0) x
rooGaussian

70015~
beta = -14.89 +/- 0.9

frac = 0.53 +/- 0.02

frac1 = 0.08 +/- 0.02
mean_bb = -0.0112 +/- 0.007
nbbbar = 24069 +/- 155
sigma_bb = 0.050 +/- 0.008
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Candidates per 0.01 GeV

rooExponetial x

rooChebyshev(3)

7001
beta = -20.00 +/- 0.7

frac = 0.41 +/-0.04

nbbbar = 24070 +/- 155
p1=-0.154+-02

P2 =-0.25 +/- 0.1

p3 = 0.21 +-0.07
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SCF for 7006

frac = 0.52 +/- 0.07
fmean = -0.0102 +i- 0.004
nsct = 24002 +/- 155
p1=-0.215 +/- 0.05
sigma = 0.089 +/- 0.007
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Candidates per 0.01 GeV
&

Fit parameters of signal MC for B—D°p

Signal for 700fb™" Johnsen-sightc——

ey ———p——— ]

deltal = 0.47 +/-0.03
frac_sig = 0.91 +/- 0.01
gamma = 0.91 +/- 0.02
gammal = 0.88 +/- 0.02
lambda = 0.0278 +/- 0.0003
lambdal = 0.0155 +/- 0.0009
meam_‘_E = 0.0379 +/- 0.0009
mean, = 0.0105 +- 0.0003
nsig = 348194 +/- 588
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p1=-0.234 +/- 0.02
sigma = 0.081 +/- 0.002

Sl g-ey g getlecy ey gelEag g geoge]Soy
] 0.05 0.1 0.15

5
sf
&

AE (GeV)

{ -
?ﬂ--}-Hr{rﬁ-*-#f-*j*-f---'+'f'm¥i g

35



New BBbar parametrization
Signal PDF fixed from GMC

FCN=-1.83765e+06 FROM HESSE STATUS=0K
EDM=0.00066996 STRATEGY= 1

23 CALLS 159 TOTAL
ERROR MATRIX ACCURATE

EXT PARAMETER
NO. NAME

1 nbbbar

2 ncont
3 nscf
4 nsig

VALUE

EXTERNAL ERROR MATRIX.
3.468e+05 -2.938e+05
-2.938e+05 3.936e+06
-5.070e+03 -4.334e+06
-2.435e+04 7.259e+05
PARAMETER CORRELATION

NO. GLOBAL
1 0.84609
2 0.98582
3 0.98786
4 0.80766

2.35989%¢e+04 5
3.42478e+04 1
2.34525e+04 2.29988e+03
6.90840e+04 5

R

1.000
-0.251
-0.004
-0.073

ERROR

ER
NDIM= 25
-5.076e+03 -2.
-4.334e+06 7.
5.316e+06 -9.
-9.540e+05 3.
COEFFICIENTS
1 2
-0.251 -o.
1.000 -0.
-6.947 1.
0.645 -0.

.88740e+02 7.87054e-04
.98056e+03

.67152e+02
DEF=

435
259
540
217

3
004
947
000
730

INTERNAL
STEP SIZE

INTERNAL
VALUE
-9.35405e-02
2.14022e-01
-3.33525e-01
4.97351e-01

6.37768e-04
7.09610e-04
3.56222e-04
0.5
NPAR= 4
e+04
e+05
e+05
e+05

ERR DEF=0.5

Composition | Nevents Fraction after fit o

Signal 69223 69084 + 567 -0.2
Continuum 33083 34247 + 1981 0.6
SCF 24003 23453 + 2300 -0.2
BB-bar bkg 24070 23599 * 589 -0.8

Candidates per 0.01 GeV

6000

4000

2000

Fit for 700fb™ 2Johnson fixed_binned

s MC
— Fit result
— Signal
Continuum
- BBbar background
— SCF

et i T T ———
0.1 0.15
AE (GeV)

ARocPiot of “AE |Gy

oo !
H'#'{ """ '%'*}'ﬁ{*‘*‘{*i??‘;ﬁfi'*fﬁ;
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TOY MC result

Events /{ 0.227605 )

5

Events / | 0.223669 )

A RooPlot gf " 2
pullMean = -0.0227 + 0.033

pullSigma = 1.030 + 0.023

8

40

L e e B L s mon s |
—&—

<

2 -1 0 1 2
nsig Pull

A RooPlot of " b
pullMean = 0.019 + 0.032

pullSigma = 1.020 + 0.023

8

t

8

LI I B B B L B B L N L L L |

8

a0

rirll PR TH FRTEE RN FE T N
a -1 0 1 2
nscf Pull

Events / | 0.236044 )

Events / { 0.202206 )

40

A RooPlot of ™ u
pullMean = -0.0085 + 0.033

pullSigma = 1.027 + 0.023

=1 0 2

ncont Pull

A RooPlot of " s
pullMean = -0.0366 £ 0.032

40

L B B B B B B S B B B

pullSigma = 1.020 + 0.023

t

il PN ST ARl RTEE |

-3 -2 -1 0 1 2




Nscf+bb = f-PDFs.s + (1— f)- PDFy; 5o Nsor

NbE + Ngcr
FCN=-1.83767e+06 FROM HESSE STATUS=0K 16 CALLS 93 TOTAL Fit for 700fb™' 2Johnson fixed Nscf+Nbbbar
EDM=5.10093e-05 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER INTERNAL INTERNAL % - e Data
NO. NAME VALUE ERROR STEP SIZE VALUE ‘,‘? B — Fit result
nbbbar_scf 4.71701e+04 1.13669e+03 5.07974e-04  3.59322e-01 Sio000— — Signal
ncont 3.4128%e+04 1.02579e+03 7.69649e-04 3.88494e-01 5& i Continuum
nsig 6.90825e+04 4.11304e+02 4.93490e-04 7.58828e-01 4 k2 .- BBbar background
ERR DEF= 0.5 F8000 — — SCF
EXTERNAL ERROR MATRIX. NDIM= 25 NPAR= 3 ERR DEF=0.5 E C
1.293e+06 -1.083e+06 -1.632e+05 8 i
-1.083e+06 1.054e+06 6.312e+04 6000 —
-1.632e+05 6.312e+04 1.692e+05 -
PARAMETER CORRELATION COEFFICIENTS 4000_
NO. GLOBAL 1 2 3 -
1 0.95159 1.000 -0.928 -0.349 B
2 0.94596 -0.928 1.000 0.150 2000 =,
3 0.58216 -0.349 0.150 1.000 = s
Composition Nevents Fraction after fit o 85 0.1 -0.05 0 0.05 0.1 i
ARocPit of A€ |Gy
. 3
Signal 69223 69083 + 411 -0.4 > % } $
1 t1 t
Bttt Lot e i g
| T ISR TS R 42T
Continuum 33083 34129 + 1026 05 5 $ -
-3 . . N N N ,
SCF_BB-bar 48073 47170 + 1137 -0.8

bkg



TOY MC result

Events /| 0.240514 )

A0

A RooPlot of s

pullMean = 0.065 & 0.032

pullSigma = 1.027 + 0.023

3
naig Pl

Ewvents /| 0.240541 )

40

A RooPlot of " "
pullMean = 0.068 + 0.032

pullSigma = 1.008 + 0.023

-2 -1 4] 1 2 3
ncont Pull

Events /| 0236047 )

40

A RooPlot of "nhbhar_sct Pull”

pullMean = -0.0948 & 0.031

pullSigma = 0.992 + 0.022

2
niininar_sct Pull
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Sig PDF cont PDF SCF PDF BBbar PDF

(Johnson + Johnson) (Chebyshev) (Gauss+Cheb) (Exp + Cheb(3))
~-Sig Yield ContYield ¢ SCFYield  + BB@

gamma Cheb1 mean_scf beta

delta Cheb2 sigma_scf x fudge fraction1

lambda x fudge Cheb(0) Cheb1

frac_sig frac_scf Cheb2

mean_sig Cheb3

gammal

delta1

lambda1

mean_sig2
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COVARIANCE MATRIX CALCULATED SUCCESS
FCN=-1.83767e+06 FROM HESSE STAT
EDM=0.00020167
EXT PARAMETER
NO. NAME VALUE ER
1 fudge 1.01331e+00 .85
2 nbbbar_scf 4.,70140e+04 .28
3 ncont 3.40566e+04 .05
4 nsig 6.93087e+04 .22
ERR DE
EXTERNAL ERROR MATRIX. NDIM= 25
2.360e-03 -2.929e+01 -1.087e+01 4.
-2.929e+01 1.657e+06 -9.503e+05 -6.
-1.087e+01 -9.503e+05 1.108e+06 -1.
4.015e+01 -6.596e+05 -1.234e+05 8.
PARAMETER CORRELATION COEFFICIENTS
GLOBAL 1 2
0.91613 1.000 -0.468 -0.
0.96250 -0.468 1.000 -0.
0.94868 -0.213 -0.701 1.
0.93197 0.895 -0.555 -0.
Composition Nevents
Signal 69223
Continuum 33083
SCF_BB-bar 48073
bkg

FULLY
US=0K

25 CALLS

STRATEGY= 1 ERROR MATRIX ACC
INTERNAL INTERNAL

STEP SIZE VALUE

2.41580e-04 -9.22871e-01
5.06797e-04 3.53267e-01
7.68070e-04 3.84030e-01
4.,97599e-04 7.67772e-01

ROR
758e-02
670e+03
179e+03
963e+02
F= 0.5
NPAR=
015e+01
596e+05
234e+05
522e+05

3 4
213 0.895
701 -0.555
000 -0.127
127 1.000

4 ERR DEF=0.5

Fraction after fit

69309 *+ 923

34057 + 1052

47014 + 1287

140 TOTAL

URATE

0.1

0.9

-0.8

Fit for 700fb™ 2Johnson fudge Nscf+Nbbbar

6000

* = e Daia

= C — Fit result

S10000{— — Signal

3 C Continuum

2 - - BBbar background
§oom0 — — SCF

o

4000

2000

—
87 01 558 0 0.05 0.1 0.15
AE (GeV)
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Ewvents /| D.26184% )

A0

TOY MC result

|
A RooPlotof "ncont Pull*
L} Ll

A RooPlot g e T _ pullMean = 0.019 + 0.033
- o B 8 =
i pullSigma = 1.037 + 0.023 % - puiiams = 105 £ e
[ g 0r
i = L
[ = 100
i = L
[ N
- m B
5 sof-
5 aol
- 20f

-3 -2 -1 0 1 2 3 o

naig Pull ncont Pull

Events /| 02909084 )

40

A RooPlot of "nhbbbar sct Pull”

pullSigma = 1.053 + 0.024

pullMean = -0.0568 + 0.033

nioobar_sct Pull
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Sig PDF cont PDF SCF PDF BBbar PDF

(Johnson + Johnson) (Chebyshev) (Gauss+Cheb) (Exp + Cheb(3))
==Sig-Yield ContYield SCF Yield + BB Yield

gamma Cheb1 free mean_scf beta

delta Cheb2 free sigma_scf x fudge fraction1

lambda x fudge Cheb(0) Cheb1

frac_sig frac_scf Cheb2

mean_sig Cheb3

gammail

delta1

lambda1

mean_sig2
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FCN=-1.83765e+06 FROM HESSE

EXT PARAMETER

EDM=0.000256094

NO. NAME VALUE ER

nbbbar_scf 3

COaPrWN PP

fudge 9.
.68513e+04
ncont 4,
nsig 6.
pl =2
p2 —4.

92903e-01

47758e+04
87505e+04
87208e-01
79877e-03

DR POOM~ON

ER

EXTERNAL ERROR MATRIX. NDIM= 25
5.674e-05 -2.770e+00 —8.429e-02 2.
—2.770e+00 4.407e+05 -1.097e+05 -2.
-8.429e-02 -1.097e+05 1.709e+05 -3.
2.852e+00 -2.868e+05 —-3.714e+03 3.
2.701e-05 -7.816e-01 -9.785e-01 1.
1.041e-05 -3.714e+00 8.634e-02 3.
PARAMETER CORRELATION COEFFICIENTS

NO. GLOBAL
.70293
.85006
.62726
.83046
.40528
.54454

O WN P
OO0

1 2
.000 -0.554 -0.

1
-0.554 1.000 -0.
-0.027 -0.400 1.

0

0

]

+632 —0.721 -0
.299 -0.098 -0.
.098 -0.396 0.

ROR

STATUS=0K
STRATEGY= 1

.53226e-03
.63765e+02
.11900e+02
.99087e+02
.19781e-02
.41457e-02
DEF= 0.5
NPAR=

I
S

1 8

1
1
1.
1
1

6

852e+00 2.
868e+05 -7.
714e+03 -9.
590e+05 1.
811e+00 1.
611e+00 -1.

3
027
400
000
015
198
015

OCORPOO®

4

.632
.721
.015
.000
.2562
426

52 CALLS
ERROR MATRIX ACCURATE

NTERNAL

TEP SIZE

67693e-03
.19044e-02
.07730e-01
21526e-02
.07017e-02
.11069e-02

ERR DEF=0.5
701e-05 1.

816e-01 -3

785e-01 8.

811e+00 3

435e-04 -1.

559e-05 2

5
0.299 0.
-0.098 -0.
-0.198 0.
0.252 0.
1.000 -0.
-0.092 1.

1125 TOTAL

INTERNAL

=9.
.35912e-02
1.
.45836e-01
-2.
4.

-2

7

VALUE
29665e-01

41055e+00

91311e-01
79879e-03

041e-05

.714e+00

634e-02

.611e+00

559e-05

.001e-04

6
098
396
015
426
092
000

Composition

Nevents

Fraction after fit

Signal

69223

68751 + 599

-0.8

Continuum

33083

44776 + 412

28.4

SCF_BB-bar
bkg

48073

36851 = 664

-16.9

Candidates per Q.01 GeV

6000

4000

2000

'\J_.O_.Mw

3

Fit for 700fb™' 2Johnson free cont Nscf+Nbbbar

— Fit result
— Signal

- BBbar background
— SCF

« Data

Continuum

0.1 0.15
AE (GeV)
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