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Selection of D"—Kszz": Three hody decay

Dalitz plot (m2(K'z*) ,mK %) in MC simulation amplitude model from the E691 experiment:
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Background event are uniformly distributed in the plane whereas signal event are gather around

resonants particles.



The Dalitz weight.

The probability of phase space (m2(Kz*) ,m(Kz°) occupation is given by:
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The above probability is convoluted with two gaussians which represents the experimental precision of
m?(K'z*) and m?(K'z°):
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Need to calibrate the resolution of the two gaussian o (K , and o? 0 2(K-20) in Monte-Carlo simulation.
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esolution of the two gaussians.
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MVA method:BDTD.

Selection of the 1 in the D%*K'z*z° using a MVA method.

Five variables used:

Input variable: theDalitzWconst Input variable: gamAsym Input variable: gam_isNotETot
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MVA method:BDTD.

Dalitz plot of Run 1 Dalitz plot of Run 2
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Cut on the Dalitz shape

Dalitz plot of Run 1 Dalitz plot of Run 2
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Reproduce the same cut as

BY>DV7 7




Preliminary cut: cluster ten cuts on discriminating variables.

*
*
*

B2 mass candidate: [5.1 ; 6.0] GeV
nt® mass candidate: [117.0; 155.0] MeV

RICHs identification
o  Probability of the D° daughters of being a kaon: 2%
o  Probability of the D° daughters of being a kaon: 0.2%

D% mass candidate: [1795.7 ; 1932.3] MeV

x2/nDoF of the D° vertex: <6

%2 of the D° impact parameters: >16

Difference of the D? and B? vertex position z: >3

X’/nDoF of the B? vertex: <4

Cos(©,), 6, being the angle between the direction of the trajectory of the BY and the direction
defined by (primary vertex; BY vertex): >0.99995

x2 of the BY impact parameters: >4 :
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Fffect on BY mass.
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Difference m(D” )-m(D°).

B%>D* D% ]z" have a strong contribution to the signal so the D* event must be reject.
Difference compute with the D° constrain to the m° mass and to the primary vertex.
m(D%" )-m(D%)=145.4257+0.0017 MeV/c2 (PDG)
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Cut on the difference m(D" )-m(D").

Resolution of this mass difference in LHCb: 0.8MeV/c2.
Reject event € [140.621, 150.221] GeV i.e. 60 of the resolution
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Fffect on D® mass.

Run 1 Run 2
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MVA: Fisher analysis B">Dz' 7




Selection with M.V.A method.

Optimised for D°KK

Five variables used:

7/
%

K/
°

Min(BdauChi2lIP)
> The reconstruction quality of the B daughters h* and h". To avoid correlation, the minimum is taken instead

of the two variables.
Min(BdauPT)

>  The transverse momentum of the B daughters h* and h". To avoid correlation, the minimum is taken
instead of the two variables.

CHI2_BFlightDistance
> The x? of the B flight distance.

DOCHI2IP
> The x? of the impact parameters of the D°.
Tvar

>  Cosinus of the angle between the transverse momentum of the D° and of the transverse momentum of

each of the B® daughters. To avoid correlation, the minimum is taken instead of the two variables.
16



Fisher response cut at -0.05381.
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PID BY daughter




PID daughter h1>14%

Run 1 MC Run 1
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PID daughter he>14%

Run 1 MC Run 1
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Fffect on BY mass.

Run 1
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BY mass, sum of run 1+2
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Fit, SPlot method
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Candidates

Fit of the mass of the KK candidate

Number of ¢:

341.7 + 31.2 event

Number Background event:

475.3 + 34.0 events
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43.6 + 8.7 events

Number of background
events:

300.7 £ 16.1 events




Backupe slide
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r° mass range € [117.,155.] MeV.

Run 1 MC Run 1
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MC Run 1

3
100 10 . T —— = . . . . . T =
C 7 1800 — —
80— 7 1600 ? E
r i 1400 — =
60— ] 1200 — 3
C ] 1000 =
a0 - 800 =
N ] 600 —
20— ] 400— —
- . 200— —
PRSI TR Y P S S S S N NI AT S R NI | S S C PR NN T T TS N ST PRI SO NN YRS SN T SRR MR ST S M
%00 1600 _ 1700 1800 1900 2000 2100 2200 %00 1600 1700 1800 1900 2000 _ 2100 2200
mg, (MeV/c?) mg (MeV/c?)
X107 ‘ ‘
250 — 3000 . =
200 = 2500 — =
- . 2000 -
150 — -] = .
C . 1500 — —
100— — = =
- ] 1000 =
S0F E 500 =
| ——— - (O T S S B T R B [ ::
%00 1600 ~ 1700 1800 1900 2000 2100 2200 ®00 1600 4700 1800 1900 2000 2100 2200

my (MeV/c?) mg, (MeV/c?)



60000

50000

40000

30000

20000

10000

X
-

mass range € [1795.7,1932.3] MeV

Run 1

IH\‘IHI‘HH‘\IH‘HHlHI\l

H\‘IHI‘HH‘\IH‘HH'HI\T

-

00

PRI
1600

PR NSRRI | IR INT SO SO NN ST ST L
1700 1800 1900 2000 2100 2200
m,; (MeV/c?)

Run 2

240
220
200
180
160
140
120
100
80
60
40
20

‘[H‘\H[\H‘IH‘\H[\H‘IH‘H\MH‘\H‘H\L

O[TTT
o

-

o
1600

:
g \H‘[H‘\H\H\‘HJ‘\H[H\‘IH‘JH“H‘\H‘JH(
o

i P L
1700 1800 1900 2000 2100
m,; (MeV/c?)

MC Run 1

1800
1600
1400
1200
1000
800
600
400
200

T T T T T

%

2500
2000
1500
1000

500

B

8 H\‘HI‘\H‘\H‘\II'H\‘\H‘HI‘\H‘\

P BRI IS AR P R B
1600 1700 1800 1900 2000 2100 2200

m,; (MeV/c?)
MC Run 2

\H‘H\I‘HH‘H\I‘\IH‘HH
\H‘H\I‘HH‘\HI‘\IH‘HH

IS N S S SR N S R oo 1 b o
1600 1700 1800 1900 2000 2100 2200
m,;: (MeV/c?)

[=]
ol



¢ /nDof of the DO vertex»6
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¢ 0f the DO IP>16
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Run 1 MC Run 1
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Effect on B mass
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