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Preliminary study of statistics and isobar 
composition

• Study to determine the dependence of the PWA reconstruction 
on isobar composition and statistics 

• Study includes only MC data

• At this point, only considering signals with K+K- isobars, J=L=1 
and all m values equally weighted

• At this point, acceptance calculations use only uniform phase-
space distributions constructed through gen_amp
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Waves included in PWA

• Included waves are chosen to be similar as prior analyses of 
KKπ by BESIII and E852 experiments
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BESIII J/ψ→ γ K0
sK0
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NOTE: PHSP = uniform in PHase SPace
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BESIII J/ψ→ γ K0
sK0

sπ0

RED  : Background

BLUE: Generic isobars

GREEN: 
Non-background a0
isobars

BLACK: 
Non-background K* 
isobars

PURPLE: 
Non-background a2
isobars
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E852 : π- p → K+ K- π0 n
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E852 : π- p → K+ K- π0 n

Included in BESIII

BESIII used (KK)s-waveπ0

BESIII used (Kπ0)p-wave K

• BESIII had small a2π0 partial wave contribution not used in E852

• I’m using same set as shown here for E852
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Statistical study
• Signal:

• a0π signal with J=L=1 and all m values equally weighted.
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Statistical study
• Signal:

• a0π signal with J=L=1 and all m values equally weighted.
• 200,000 thrown in each mass bin

• Varied the number of phase space events used for acceptance
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Mass[K+K-π0]

• Acceptance MC events: 200,000 events thrown for each mass bin

Accepted MC 
events
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Fraction of J = 0, 1, 2 events identified 

• TP = Thrown-precision of 4-vectors
• DP = Detector-precision of 4-vectors
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Mass[K+K-π0]

• Chose to concentrate on mass[K+K-π0] = 1415 GeV
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Mass[K+K-π0]
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Mass[K+K-π0]

• Chose to concentrate on mass[K+K-π0] = 1415 GeV

• Created J=1, L=1 a0π events at mass[K+K-π0] = 1415 GeV

• Number of reconstructed MC signal events = 1587 of 200,000 thrown

• Now: Varying the number of phase space events used for acceptance

Accepted MC 
events
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Fraction of J=0, l, 2 events identified

• Identify about 90% of the J=1 events when throwing a 
million or more acceptance events 
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Fraction of J = 1events identified by decay



31

Generic isobar

• Comparing prior results to signal that is comprised of a generic 
phase-space K+K- isobar along with a π0 : (K+K-)Sπ0



32

Generic isobar

• Comparing prior results to signal that is comprised of a generic 
phase-space K+K- isobar along with a π0 : (K+K-)Sπ0

• For consistency, the PWA uses (K+K-)S isobars in place of a0
isobars 



33

Generic isobar

• Comparing prior results to signal that is comprised of a generic 
phase-space K+K- isobar along with a π0 : (K+K-)Sπ0

• For consistency, the PWA uses (K+K-)S isobars in place of a0
isobars 

Note: For the (K+K-)S isobar, the thrown events for the acceptance 
calculation have the same mass[K+K-] distribution
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Fraction of J=0, 1, 2 events identified
a0π0 (K+K-)Sπ0

• Two types of J=1 signal events thrown:
• a0π0

• (K+K-)Sπ0

• Results are much more stable when the distribution of mass[K+K-] 
of thrown events match the signal
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Fraction of J= 1events identified by decay
a0π0 (K+K-)Sπ0

• As before: results are much more stable when the distribution of 
mass[K+K-] of thrown events match the signal
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Title
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Title



40

Comparison of uniform and a0
mass[K+K-] distributions

Uniform
Thrown

Uniform
Reconstructed

a0
Thrown

a0
Reconstructed

mass[K+K-]/GeV mass[K+K-]/GeV

mass[K+K-]/GeVmass[K+K-]/GeV
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