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The Indian Pulsar Timing Array

● We observe a subset of PTA pulsars with bi-weekly cadence using 
GMRT and ORT.

● Operational since 2015

● Aim: To complement international PTA efforts with unique strengths of 
GMRT

○ GMRT is an ideal instrument for studying ISM variability, which is an 
important source of noise in PTAs.



The upgraded GMRT

● 30-element interferometer

● New wide-band feeds provide 
seamless frequency coverage 
between 150-1460 MHz

● 4 phased array beams –  
simultaneous multi-frequency 
observations.

● A new GPS-synchronized hydrogen 
maser for precision timing – 1-10 ns 
precision timing.

[Gupta+ 2017]



uGMRT Pulsar Data Format 

Nchan

Nsmpl

Npol

● The binary raw data file stores 
Npol polarization products in 
Nchan channels for every time 
sample as 16-bit integers.

○ Npol = 1 : Total intensity

○ Npol = 4 : Stokes I,Q,U,V 

● The timestamp at the start of 
observation is stored as an ASCII 
file.

#Start time and date
IST Time: 19:59:57.633098240
Date: 25:08:2018
#Start ACQ SEQ NO = 17Data Volume = Nchan * Nsmpl * Npol * 2 

bytes



Motivation for developing pinta

● uGMRT raw data files do not contain metadata required for analysis. 
○ Eg: Source name, Observation frequency, Bandwidth

● All InPTA datasets must be analyzed using a uniform method to 
avoid inconsistencies and systematic errors.

● Data analysis involves the usage of multiple software packages.
○ Hard to keep track of all the settings and command line options when multiple 

people are analyzing the data. 

● pinta is installed in a GMRT server to minimize data transfer and it 

will also be installed at the new InPTA storage server at TIFR



pinta Overview

● pinta is a python script which calls various pulsar data processing codes to reduce 
the GMRT pulsar raw data to a folded Timer archive.

○ Timer format is compatible with packages used for downstream processing.

● Performs RFI mitigation using two different packages.

○ rfiClean : Removes periodic RFI (Eg: 50 Hz power line) and time-localized RFI [Maan et al., in prep]

○ gptool :  Removes RFI localized in time or frequency [Chowdhary & Gupta, In prep]

● Metadata required for processing is provided as an ASCII input file.



Workflow



                                 Usage
$ pinta [--help] [--test] [--no-gptool] [--no-rficlean] 
[--nodel] [--retain-aux] [--log-to-file] [--gptdir <...>] 
[--pardir <...>] [--rficconf <...>] <input_dir> 
<working_dir>

● <input_dir> contains input raw data files.

● Output will be written to  <working_dir>

● Metadata is communicated to the pipeline through 
<working_dir>/pipeline.in



                                 Metadata



Sample output





                    Performance



Code Repository: https://github.com/abhisrkckl/pinta

To be submitted.

https://github.com/abhisrkckl/pinta


                       Summary

● Developed a pipeline to reduce uGMRT pulsar raw data to folded archives

● RFI mitigation using two different tools: gptool  &  rfiClean

● Standardizes InPTA data reduction process

● We plan to deploy pinta as a GMRT observatory pipeline.



Thank you


