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Preselection
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Made on MC14 (200 fb™?)
General cuts: 4000
> Mbc>5.27 GeV 20
- 1.85< m(K]T) <1.88 ("’3 0) GeV L T T N TN
- binary kaon PID from D° > 0.2 ke
->  binary pion PID from D° < 0.8
-  binary pion PID fromp < 0.8
> -0.15<AE<0.15GeV socof
= 0.12 < m(m°) > 0.145 (20) GeV 8000
>  0.45<m(p)>1.25 GeV o
-> photonOE >0.04 6000;
-> photon1E>0.05 so00.—
1 candidates are taken from stdPiOs_winter2020 list ::ZZ:
The vertex of the signal B candidate was reconstructed mooé
using tree fitter o 7 O N T

0.16
rho_pi0_InvM
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Photon energy optimization

FOM for gammaOE
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m(p) signal and background after applying
photon/pi° cuts
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88% of signal remains 53% of background is rejected
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Old Selection criteria

R2<0.28
thrustBm > 0.83
thrustBm < 0.9

1D FOM based optimisation of COS@nnO’

IZBZI > cosG)mTO<O.62

cuts of R2 and thrustBm based on the shape only
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Composition Fraction
Signal 0.59
Continuum 0.13
BB-bar bkg 0.28




Result of the topology analysis

B decays in MC
ev, D" [—» D'[- x =t K3 "]

D[ D ““[» a} K]y

ev, D™ [—> xoDO [—) o~ K*
10.8%

pv,D*°[— D[ nx K *]n°]
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pD" [ 7’ K|

PVtDU['—’ K]
|‘qc 10 8%

The most frequent B- decays go through D*° > D%i®
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Selection variables

Focus on three variables for background suppression: cos®__ . R2 and D°nrlo :
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yAngle

Rho_cosHelicit

New selection

R2<0.33

o . COSG <0.74
vsR2vsD® > DO mrT 2.02

mol

v

Results of 3D optimisation of Cosenno

FOM for DO_momentum > 2.02: R2 vs Rho_cosHelicityAngle FOM for Rho_cosHelicityAngle < 0.74: R2 vs low DO momentum FOM for R2 > 0.33 Rho_cosHelicityAngle vs low DO momentum
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Result (2)

1400— _
- 1200 —
1200 — B — total events
~ — total events 1000— — signal
L — signal I
1000— - — bb-background
- — bb-background 800|— — SCF
- — SCF I
800— %
L 600—
600{— B
L 400—
400— B
200 - 200 —
0 — 0 _I e s | = L]
0.4 0.5 0.6 0.7 0.8 0.9 1 11 1.2 1.3

shapes between the 4 components look different in cosTheta_rho. We can use it’s discrimination power ina 3D fit to
(deltaE, m(rho), cosHel).
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BB-bar background composition

250

200

150

100

50

llll|ll|l|IIII|IIII|IIIII

— total bb-bar bkg events
— bb-background
— SCF

12



BB-bar background and SCF compositions

Rest (BOBO-har)
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Summarizing table for MC 200 fb™

Candidate multiplicity was studied on a

Before . After ' After . small generic MC dataset after
preselection | preselection | preselection applications of all selection criteria
+ selection
. 100 _hMcands
Signal eff () ~41% ~24% ~17% Fico P
80 Std Dev__ 0.5282
Background -/- 99.56% 99.94% 60

rejection

40

20
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We expect to see in data (200 fb?) (events):
T s o T

Nsignal p— L X € = 19700 Candidatos por ovot
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AE after one candidate selection
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D*° veto

AM = Mmpo —Mpo — 0142M€V
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D*° veto: m° momenta

1% roe

m°: signal side

4 16 1.8 2
extralnfo__boroePiOP__bc
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Candidates per 0.01 GeV

Fits for SCF and BBbar of deltaE (200 fb-1)

SCF for 2006~

“nsct = 10972 +/- 105
p1 =-0.0132 +/- 0.002
p2_sigma = 0.128 +/- 0.003
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rooGaussian

Candidates per 0.01 GeV
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A RooPlot of "AE (GeV)"

beta = -8.280 + 0.63

frac = 0.0176 + 0.0078
frac1 = 0.701 + 0.043

rooExponetial x rooChebyshev(0) x rooGaussian

18



Candidates per 0.01 GeV

Fits for signal and continuum of deltaE (200 fb-1)

Signal for

-1

:

"~ delta = 1.13 +/- 0.02
gamma = 0.64 +/- 0.02

lambda = 0.0344 +/- 0.0009
mean _= 0.0072 +- 0.0006

nsig = 23690 +/- 154

rooJohnson

Candidates per 0.01 GeV

Continuum for 2005~

“ncont = 34927 +/- 187

p1 = -0.2009 +/- 0.009
p2 = -0.0137 +/- 0.009
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rooChebyshev (2)
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Candidates per 0.01 GeV
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Simultaneous fit of deltaE

Simultaneous fit for 200fb™
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TOYs for Simultaneous fit (Signal and Continuum)
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TOYs for Simultaneous fit (BBbar and SCF)

Events /{9

Events /{ 12}
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Update 03/06/2022
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Simultaneous fit with 2 float parameters

Simultaneous fit for 200fb™
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Simultaneous fit with 3 float parameters

Simultaneous fit for 200fb™
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Simultaneous fit with 3 float parameters in Sig PDF

Simultaneous fit for 200fb™
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Simultaneous fit of deltaE for 700 fb-1 without R2 cut

Simultaneous fit for 700fb™
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Candidates per 0.01 GeV

Candidates per 0.01 GeV

Continuum for 700fb-ne-R2-eut BB background fi

R S e Lo
memiaw :2 ;-0:0177 0 0:006 2 200, :::1:0«.:;9’:: ;:;1
- W g 2000 mean_bb = -0.0137 +/- 0.008
2000 — g 18 nbbbar = 26072 +/- 161
E % sigma_bb = 0.059 +/- 0.008
1500 [— 3]
1000 E—
soof-
—8.|5 - ‘_OIA‘ ‘II INOIIDEII ‘II (; - Io.!ljg‘ - 0"1 - Io.l‘-fEl‘,G;vF —8.15' = I-Ol.l == I—O.ID5I A==t (; == IO.I‘]SI = O.Il == IO.IISI :
S— AE (Gev)
! g { * 4 A RocPia ol '8 1y
RS TIAL LTI PP TURTET TRT SR : i I i
TR TR TR A T A A TR Bt atep it i B Uy
— 3 ¢ F L) L] ¢
Signal for 700! =
N SO o 0
R0 lambda = 0.0341 +- 0.0005 3™ p1 =-0.0130 +/- 0.001
7000 mean__ = 0.0070 +/- 0.0004 5 sigma = 0.126 +/- 0.002
oo nsig = 66736 +/- 258 y '
%
5000 5 0
4000 g £00
00 i
pove: 400 —-T‘
48. .l_\E[GEV] 481:5I = I%)',‘ == '—O,IDSI A= (; S IO,IO_S‘ == O.Il == IO,IIS‘ 3
Racfa ol G s AE (GeV)
) T 7 . RA—
i N Y N S— 385 % : 3 3
AR ST LA e S T B R T T [ 2R $i 010 ‘.. 2"
: $ : 8,4 : }“H{ H’;ﬁ byi4g it t;¢




29



Backup
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Conclusions

>  Additional pre-selection cuts were taken into account
> New optimized selection criteria were applied
> Analysis of the BB-bar background composition was performed
> With new cuts we are able to keep higher reconstruction efficiency (~20%) with smaller
background fraction
To do:

> Determine the B—>Dmm® signal yield by fitting the deltaE distribution.
> Will inspect m(r111°) mass to separate p and non-p contribution to the signal
> Will consider if using also cos6_mimin the fit.
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Delta E with harder cut on p(D°)>2.1
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Signal 0.49
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Possible cut on the angle difference between 2 photons
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