Measuring B(B~ - D**%n™)
using the Missing Mass Method

Alex Gale
University of Cincinnati



Decay Process

: T For reference:
time _ 2
—_— w-._. 0.14 GeV /c? Proton mass =~ 0.94 GeV /c
B~ meson

5.28 GeV /c?
charm meson

DO, D*0, D**0 . _
4 different D**° mesons
— L=0 1 L=1 ) \ |
p8 =172 — =312
S
[P)
C26— .
“ D
8 [ D, D, ——
=24 D t— e
22—
0 : D* gisst S E o — T S-wave
- D -------- Tt D-wave
1.8 | | | I I
0 1 0 1" 1" 2%



Decay Process

] - For reference:
time W:/ 0.14 GeV/c? Proton mass =~ 0.94 GeV /c?
B~ meson
5.28 GeV /c?
charm meson
D° D*0, D**0 .
S ’ 4 different D**Y mesons
Decay Mode Branching Fraction — L=0—+ o L=1— " L
NA — _]= — J:
e DO7~ (4.61 +0.10)x103 928 |
Iy3q D*On~ (5.17 +0.15)x1073 Sl *
Iz, | Combined D**°n~ | (5.6 + 1.2)x1073 § — . D, D, 132}
From the Particle Data Group 24 B —— 2t
22
20 : D : R —— T S-wave
oD Tt D-wave
18 | | | | |
0 1 0* 1" 17 2"



Decay Process
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Decay Process
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From the Particle Data Group

« BABAR measured combined
D**97~ branching fractions

 We want to measure each individually
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Collisions and B Mesons

Collide ete~ — produce BB meson pair

Each collision is an event!

Each B meson decays to many particles
Which particles came from which B meson?

Try many different combinations of particles!

Pcand = Z E
Econa = Epeam
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Beam Constrained Mass

e Use simulated data
e (Generated to look like real Belle II data

« =~ 100 million BB events
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« Say we have a B* candidate
 Particles not combined to make candidate — from B~

e Look for D**n~ in B~ decay

In center of mass frame: T measure ET[_ and Drr—

Pp— = —Pcand B-
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Missing Mass

« Say we have a B* candidate
 Particles not combined to make candidate — from B~

e Look for D**n~ in B~ decay

In center of mass frame:

Pp— = —Pcand

Ep- = Epeam
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Missing Mass and Branching Fractions
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Decay Mode

Branching Fraction
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Questions?



BABAR Measurement Decay mode Yield Efficiency B(10™7)

B~ — D7~ 677 & 32 4.4940.2140.23
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