i-nessai: Importance Nested Sampling with Normalizing Flows for PTA Analysis
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Enterprise Framework

Performance Advantages

PTA Data Input Prior Definition

| + 1-3 orders of magnitude
speedup vs PTMCMC

PTA Modeling
(Likelihood Function) + Single pulsar: 10-30h — minutes
Uniform or Gaussian Prior

in Parameter Bounds

Time-of-Arrival (ToA) * 10 pulsars: ~1 week — Few hours

Pulsar Timing Data Parameters:

» Red noise

* DM variations

« EFAC/EQUAD

* SGWB amplitude

« Efficient parallelization

» Unbiased parameter estimates

. . . Key Features
i-nessai Core Algorithm y

v * Importance-weighted sampling

[ Importance Nested Sampling Loop ] « Batch evidence updates

* Flexible sample ordering

Prior Distribution

* Layers per block: 6
* Neurons: 128
* Bijective transforms

Normalizing Flows: RealNVP

Live Points Pool r . Likelihood Evaluation
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Parameter Posteriors
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