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Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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Changelog

All notable changes to this project will be documented in this file.


[Unreleased]


Added




Changed




Fixed






[1.0.0]


Added


	DelaySpectrum Object for handing data, checking units, and performing Fourier Transform


	Parameter Class to handle units and verify shape, type, etc of data in the DelaySpectrum Object, subclass of UVParameter.


	IPython notebook to provide some examples oh how to create and interact with DelaySpectrum Object.


	simple LST aligning function to align even and odd data sets. Must be called before loading UVData objects into DelaySpectrum object.


	Test data of and even and odd observation for example notebook.







Changed


	Complete API overhaul


	Power spectrum normalization computes integrals over bandpass instead of assuming constant factors across a sub-band.


	travis integration with osx and linux. Also python 2.7, 3.6, and 3.7.


	Moved some functions from delay_spectrum to utils package


	Thermal noise expectation calculation and normalization (work in progress)


	DelaySpectrum attempts to extract the receiver_temperature_array from a UVBeam object if applicable.


	integration_time array now only nbls, ntimes in shape. This hopefully should not cause a problem with pyuvdata since all input arrays must only have redundant baselines.


	Added tolerance to simple lst_align function to allow slight differences between uvdata objects







Fixed


	Various PEP8 typos


	Spectral Window Selection bug


	Unit normalization in cosmo.X2Y now includes 1/sr term


	Broadcasting of computations along polarization axis









[v0.1.0] - 1/28/2019


	Prototype release version





Added


	travis integration


	Method to read PAPER miriad files


	cosmological conversion module


	normalized Fourier transform with inclusion of units


	Noise realization to follow data during delay transformation


	Python 2 and 3 compatibility









Changed


	No longer dependent on aipy. Requires antenna position files to read PAPER miriad files


	better separation of keyword arguments in read_paper_miriad


	unit handling in cross-multiplication to make unit multiplication as safe as possible.





Fixed


	Beam square area normalization for noise as well.


	Properly Conjugates paper baselines when adding to UVData object.


	various typos and PEP8


	PendingDeprecationWarning handling when reading PAPER miriad files












          

      

      

    

  

    
      
          
            
  
Simple Delay Spectrum (SimpleDS)

[image: _images/simpleDS.svg]Build Status [https://travis-ci.org/mkolopanis/simpleDS]
[image: _images/badge.svg]Coverage Status [https://coveralls.io/github/mkolopanis/simpleDS?branch=master]

simpleDS is a python package used to calculate the Delay Power Spectrum
of interferometric radio data. It performs the Fourier Transform of
visibility data along the Frequency dimension
and cross-multiplies redundant baseline information (if available).
simpleDS attempts to calculate the Delay Spectrum in the simplest manner
using only Fast Fourier Transforms (FFTs) and calculating the beam_squared_area
directly from a UVBeam compatible beam map.
This calculator requires pyuvdata for data handling and beam area calculation.




Motivation

The main goals are:


	Provide a simple, user-friendly interface for computing a delay Fourier transform on interferometric radio data.


	Perform the delay power spectrum estimation on radio interferometric data using only Fast Fourier Transforms (FFTs) to provide a mathematically simple framework for analysis.


	Perform explicit unit conversions on data with as few approximations as possible.







Package Details

simpleDS has one major user class:


	DelaySpectrum: supports Fourier transformation of UVData compatible radio visibility data. Also can perform power spectrum estimation and redundant baseline cross multiplication. Creates noise realization of the input data product to track analysis steps and verify normalization. Attempts to produce a theoretical thermal noise limit for the input data power spectrum.




and one minor cosmological conversion module:


	cosmo: Uses astropy.cosmology to compute relevant cosmological factors for 21cm radio data to convert between interferometric (f, u,v,w) to (k∥, k⊥) units.







Installation


Dependencies

First install dependencies.


	numpy >= 1.10


	scipy


	astropy >= 2.0


	h5py (for uvh5 compatibility with pyuvdata)


	six (for compatibility between python 2 and 3)


	pyuvdata (conda install -c conda-forge pyuvdata, pip install pyuvdata, or use the development version  https://github.com/RadioAstronomySoftwareGroup/pyuvdata.git)




For anaconda users, we suggest using conda to install astropy, numpy and scipy.




Installing simpleDS

Clone the repo using
git clone https://github.com/mkolopanis/simpleDS.git

Navigate into the directory and run python setup.py install or pip install .




Running Tests

Requires installation of nose package.
From the source simpleDS directory run: nosetests simpleDS.
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