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nE45 PWA/Data Analysis Framework

1. Develop programs to calculate differential cross 
sections using given partial wave amplitudes for p N -> 
p N elastic and p N -> p p N channels.

       https://www.phy.anl.gov/theory/research/anl-osaka-pwa/

2. Develop a partial wave program (PWA) to extract 
resonance parameters for given measured differential 
cross sections for p N -> p N elastic and p N -> p p N 
channels .

3. Develop event generators using the differential cross 
sections from (1) for data analysis.
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Differential Cross Section for Event Generator

q Develop differential cross section programs
• Interpolation using resonance amplitude grid tables 

from different models (ANL-Osaka model, SAID model, 
etc.)

• Differential cross section calculation is model-
independent

• p N -> p N elastic and p N -> p p N channels
o p N -> p N elastic channel.

o p N -> p p N channel
§ p N -> p D ->p p N
§ p N -> s N ->p p N
§ p N -> r N ->p p N

Partial wave grid tables
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p N -> p N elastic differential cross sections

q Partial wave resonance amplitude tables from ANL-Osaka/ 
SAID model websites

 https://www.phy.anl.gov/theory/research/anl-osaka-pwa/
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Comparison between ANL-Osaka and SAID
Partial wave grid tables
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Comparison between ANL-Osaka and SAID
Partial wave grid tables
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Validation of p N -> p N elastic differential cross sections

p+ p -> p+ p at 
W = 1.958 GeV 

Excercise

Lee
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Validation of p N -> K L differential cross sections

p0 p -> K+ L at 
W = 2.027 GeV 

Excercise

Lee
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o p N -> p p N Differential Cross Section

§ p N -> p D -> p p N
§ p N -> s N -> p p N
§ p N -> r N -> p p N

2D table (W, p) from ANL-Osaka website
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o p N -> p p N Differential Cross Section

§ p N -> p D -> p p N
§ p N -> s N -> p p N
§ p N -> r N -> p p N

2D resonance amplitude table (W, p)
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o p N -> p p N Total Cross Section

§ p N -> p D -> p p N
§ p N -> s N -> p p N
§ p N -> r N -> p p N

2D table (W, p) from ANL-Osaka website
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o p p -> p D Total Cross Section
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Partial Wave Analysis

Develop partial analysis program by 
combining all the pieces A+B 

Resonance/non-
resonant parameters 

PWA Analysis

Measured Differential 
Cross Section
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1. Fit the JPARC data by varying ANL-Osaka PWA such 
as polynomials, dipole form or gaussian form.

2. There will have many parameters like 200 or more (M 
resonance x N parameters x r channels), and it is a 
challenge to fit the data with so many parameters. 

3. It is the biggest unknown to me and it needs to 
develop strategies.

Challenges
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