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Processing Overview

With the construction of the second Chandra Source Catalog (CSC2.0), came new requirements using new techniques to define a software system that analyzes
deeper into the X-ray sky as seen by Chandra. A software system capable of processing ~10,000 observations and nearly 320,000 point and compact X-ray sources
was developed, built, and run in a partnership between scientists and software developers.

» 20 data processing pipelines organized into 3 distinct phases: detection, master matching and source properties
» Detection phase - adjusts for shifts in fine astrometry, combines observations, detects sources, and assesses the likelihood that sources are real
» Master Match phase - detections across stacks of observations are analyzed for coverage of the same source to produce a master source
» Source Property phase - each source is characterized by over 350 properties including photometry, spectroscopy, and variability, at the observation, stack, and
master levels across 6 energy bands
» 2 additional pipelines - one to compute limiting sensitivity and another to produce source properties on large extended sources characterized by convex hulls
* Quality Assurance (QA) steps ensure accuracy of data products by handling corner cases through manual intervention where the software tools may get confused
» Processing pipelines are designed to run in parallel on a high performance computing cluster (HPCC) — see poster #238.04
* Processing is done on the smallest unit for a given task - pipelines may be run on an observation, a stack of observations, an ensemble (or group of stacks), or
even a single source.
* Distribution is managed by the Catalog Automatic Processing system, which optimizes the processing time

Detecting Sources

Prior to processing, observations (OBI) within one arcmin of each other, are grouped into stacks. While the collection of pipelines operates on a stack, each pipeline
may operate on a component of the stack (e.g an observation in the stack or even a group of detections). The results of this phase include source detections, stacked
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