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Abstract: Using simple configuration file, partial wave analysis (PWA) can be
processed automatically and customable. Benefit from the powerful GPU calcu-
lation and Automatic Differentiation (AD) in TesorFlow2, the procedure is also
fast and efficient. TF-PWA is our approach for general partial wave analysis
tools. It have already used in real analysis.

1. Configuration: YAML format, easy to understand and to modify. \
Particle:. Basic physic objects, with spin, parity, Decay: Connections in particles. Simple templates are Data and MC: direct 4-momenta input. more information
mass, width, and so on. Custom model is also provided. Also support custom model. Provide simplify can be added such as weights and charge.
allowed. replacement rules for complex decays. data:
rho: Lambda_c: [ dat_order: [p, pim, pip, pi@]
J: 1 = data: [data.dat]
R P: -1 [Lambda, rho], bg: [sideband.dat]
mass: ©.77511 [Sigma_starp, pi®@ ], bg_weight: [0.13858078]
width: ©.1491 [Sigma_stare, pip ], phsp: [pshp.dat]
model: GS_rho ]
3. Automatic calculation™

2. Rule based Amplitude Formula.

for helicity angle Support
Decay Chain: A list of decay from initial parti- probability: |A|*2 " . n(=any)-
cle to final particles. Decay Group: A = A; + Ay + - with proper alignment. body
Decay Chain: A = A;RA, -+ decays.
C Decay: Wigner D-matrix, A = HD*/ (¢, 6, 0) o -
Particle: Breit-Wigner: R(m), user defined 3D plot of angle
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Chains 4. Likelihood fit: (cFit as an example)

Automatic Plot generated thought configuration
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5. TensorFlow 2 IS —
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GPU calculation: Vectorization and high parallelism. O :
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AD: Fast gradients evaluations for fits and modified for supporting large size|Z ;
data (the red parts in 4 can be calculated in small batches) ~ 200F
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