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What is (%JPSRCHIVE ?



PSRCHIVE is:

not a single monolithic program

a suite of programs

— integrated with the UNIX environment

a C++ development library

— python bindings also available

a mature work in progress

— development and testing are ongoing



PSRCHIVE is:

* Open Source

» widely used

— Africa, Australia, Canada, China,
Germany, Netherlands, United Kingdom,
United States, ...

* relatively well documented

— http://psrchive.sourceforge.net



PSRCHIVE is:

» powerful!

sophisticated calibration

matrix template matching

advanced rotation measure estimation
unique rotating vector model fitting
digitization distortion corrections
custom virtual memory management
etc.



Why use (4 PSRCHIVE ?



PSRCHIVE can:

* read/write many folded data formats:

— PSRFITS, EPN, PRESTO, ASP, WAPP ...

» perform many common tasks:
— correct dispersion and Faraday rotation
— calibrate instrumental polarization
— excise corrupted data (e.g. RFI)
— calculate arrival times
— produce various publication quality plots



PSRCHIVE cannot:

» search for new pulsars:
— sigproc, presto, etc. do this
(used to refine S/N of survey candidates)

* reduce/fold time series data:
— dspsr, sigproc, presto, etc. do this
(dspsr uses psrchive)



Where is [+ PSRCHIVE ?



®no PSRCHIVE
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@ Home The PSRCHIVE Project

PSRCHIVE is an Open Source C++ development library for the analysis of pulsar astronomical data. It implements
ensive range of algorithms for use in pulsar timing, scintillation studies, polarimetric calibration, single-pulse
Install RFI mitigation, etc. These tools are utilized by a powerful suite of user-end programs that come with the

. The software is described in Hotan, van Straten & Manchester (2004).

&
_@Uw Portability

PSRCHIVE was designed to increase the portability of both algorithms and data. The software is installed and
compiled using the standard GNU configure and make system. It is also able to read astronomical data in a
" Develop number of different file formats, including:

« PSRFITS, a standard data storage format developed at the Australia Telescope National Facility;
« EPN, the file format of the European Pulsar Network;

@ Support « Timer, used primarily at the Parkes Observatory; and
« PuMa, an instrument at the Westerbork Synthesis Radio Telescope.
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PSRCHIVE Software Installation
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PSRCHIVE Software Installation

Complete Installation Instructions

The latest stable version of PSRCHIVE can be downloaded as a single file. Alternatively, the development version
of the code can be checked out of the Git repository. The installation instructions are slightly different in the two
cases.

Stable Release

Download: PSRCHIVE version 13.4 psrchive-13.4.tar.gz (2.1 MB) was released on 20 August 2010.

Install: Please refer to the stable release installation instructions.

For a list of previous stable releases and the most significant changes between versions, please see the change
log.

Development Branch

Download: The latest version of PSRCHIVE is available via the Git repository from SourceForge.

Install: Please refer to the development branch installation instructions.
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Who is (%JPSRCHIVE ?



PSRCHIVE Team:

 Cees Bassa
 Paul Demorest

* Aidan Hotan
 Andrew Jameson
 Mike Keith

» Jonathan Khoo

* Aris Noutsos

* Willem van Straten



oleole, PSRCHIVE Software Support
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ome
Bug Reports
— Install Please submit bug reports using the PSRCHIVE Bug Tracker. You can also browse past bug reports here.

Feature Requests

> Use
1@; If you have a great idea for a feature that should be implemented in PSRCHIVE, please tells us about it using the
Feature Requests Tracker.

’/ ~ Develop Developers Welcome!

If you have written or may some day write code or documentation that you would like to contribute to the project,
@ Support btain a SourceForge account and send your user name to psrchive-developers @lists.sourceforge.net
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How to use (% PSRCHIVE
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PSRCHIVE Manuals
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PSRCHIVE Applications

The following table provides links to the user manuals of the various pulsar data processing applications that are

distributed with the PSRCHIVE package.

A step-by-step User's Guide is also under development.

av

B

psrgui

azl

E

am

E

psrconv

Core Applications
query or change metadata

query attributes and statistics
combine data in various ways
command language interpreter
produce customized, publication quality plots

Text-based interfaces
output tables of parameters and derived values
view some basic data as text

Graphical interfaces
produce a wider variety of plots
interactive plot interface
interactive plotter and zapper

General data processing

command line general purpose data reduction

convert from one file format to another

powered by FreeFind




PSRCHIVE Core Applications

« standard command line options

— remember once, use often
» powerful command language
— full functionality in every program

« evaluation of mathematical expressions

— variety of statistical tools



Use PSRCHIVE to ...

» get to know your data
— query and edit: psredit
— evaluate: psrstat
— plot: psrplot
* modify your data
— command: psrsh

* combine your data
— integrate: psradd



time

PSRCHIVE Data Slab

[each point in slab is a pulse profile

frequency Q




Query your data

print every attribute of file }

psredit filename.ar




Query your data

print selected attributes of files }

psredit -c rcvr:name, freq *.ar




Edit your data

psredit -c rcvr:name=MULT 1 -m *.ar

modify the original files

psredit -c rcvr:name *.ar




Evaluate your data

psrstat -c snr *.ar

psrstat -c snr *.ar -Q don't print label = value

psrstat -c snr *.ar -Q | sort -nk 2

combine with UNIX
sort to find file with
highest S/N




Evaluate your data

search for significant peaks

psrstat -c '{$all:max/$off:rms}' *.ar

psrstat -c '"{Sweff*$int[0] :period*le6}' *.ar

effective pulse width
in microseconds



Plot your data

psrplot -P most commonly
used plots
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Modify your data

most commonly
used commands




Modify your data

psrsh commands passed
to core applications via
-3 command line option(s)

psrstat -j fscrunch -c snr *.ar

psrsh short-cut keys

psrstat -j F —-c snr *.ar have the same effect

psrstat -j FTp -c snr *.ar

multiple short-cut keys
may be merged into 1 word



Combine your data

5-minute integrations

psredit -c int:duration *.ar

create 1-hour integrations
psradd -I 3600 *.ar

1ls *.it

Join into one file and

psradd -o total.ar -J F *.it integrate all frequency

psredit -c nsubint,nchan total.ar channels together



Combine your data

psrstat -c '{$snr/sqrt ($int:duration)}' -j pFT *.?2?

double-check results
against expectations




Radio Frequency Interference
mitigation with 4 PSRCHIVE
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more detail
psrsh -cmd=zap on command

sounds promising ...




didn't help ...
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[ integrate flux over all phase bins

psrplot -C psd

evaluate expression as
understood by psrstat
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create a psrsh script hamed zap.psh }

cat zap.psh

same expression as
understood by psrstat
and passed to psrplot
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psrsh scripts can be executed
like a standard psrchive program

chmod a+x zap.psh

zap.psh -e zz example.TT




Conclusion
« PSRCHIVE Core Applications:

— general data analysis tools

— tightly integrated interfaces

« PSRCHIVE Advanced Applications:
— pac and pcm: polarization calibration
— pat: arrival time estimation
— pdmp: survey candidate refinement

— eftc.
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PSRCHIVE Applications

The following table provides links to the user manuals of the various pulsar data processing applications that are
distributed with the PSRCHIVE package.
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Search PSRCHIVE:

A step-by-step User's Guide is also under development.

Core Applications
query or change metadata

query attributes and statistics
combine data in various ways
command language interpreter
produce customized, publication quality plots

Text-based interfaces
output tables of parameters and derived values
view some basic data as text

Graphical interfaces
produce a wider variety of plots
interactive plot interface
interactive plotter and zapper

General data processing

command line general purpose data reduction

convert from one file format to another
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Conclusion
« PSRCHIVE New Applications:

— psrzap
* interactive RF| mitigation tool
* understands psrstat expressions

e outputs psrsh script (zap such commands)

— psrmodel.:

« Rotating Vector Model (RVM) fits
« statistically rigorous error analysis



Conclusion

« PSRCHIVE Future Applications:
— C++ and/or python

— developers welcome!

Thank you!



