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Archive and data retrieval Archive and data retrieval 

● What are the INTEGRAL data?

● What data do I really need?

● How to get them?

● Ready-to-use images, spectra and lightcurves
   for individual sources in the 
   INTEGRAL Source resultsINTEGRAL Source results page

● Data selection through Archive BrowseArchive Browse
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INTEGRAL data flowINTEGRAL data flow

Raw dataRaw data and  and 
Ready-to-useReady-to-use
datadata

Ready-to-use dataReady-to-use data
for  for  INTEGRAL INTEGRAL 
Source ResultsSource Results page page
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Science Windows and GroupsScience Windows and Groups

INTEGRAL observations for most of the sources are quite long
(hundreds of kiloseconds), while the instrument settings change on 
1-10 kilosecond scale.  This determines the split of long data sets onto 
Science Windows (ScW) Science Windows (ScW) (intervals of data taking with  the same instrument settings)(intervals of data taking with  the same instrument settings)

Many ScWs normally belong to e.g. one and the same observation, that is,
they form an Observation Group (OG). Observation Group (OG). Since INTEGRAL is a wide field of 
view instrument, several observations can take place at once,  so that one 
ScW can belong to different OGs. 

INTEGRAL has 4 instruments on board. Data of all instruments taken 
the same ScW form a  Science Window Group (SWG) Science Window Group (SWG). 

One more “instrumental” time scale for INTEGRAL is the 3-day orbital
period, (passage through radiation belts causes natural breaks in quasi-continuous data flow)(passage through radiation belts causes natural breaks in quasi-continuous data flow)
which determines one more natural “grouping” of ScWs “per revolutionsper revolutions” 
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Data ArchiveData Archive

The Science Window data are just a “science part” of the date needed for
scientific analysis. The other part (auxiliary or housekeeping data) need to 
be taken into account. The INTEGRAL Data ArchiveINTEGRAL Data Archive contains all 
the data needed for the analysis:

Science dataScience data

Revolution IDRevolution ID

Science WindowScience Window

INTEGRAL Source ResultsINTEGRAL Source Results
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What data do I need?What data do I need?

Most of the time you, as an observer, need data on a particular sourceparticular source
(AGN, X-ray binary, GRB etc). With an exception of GRBs, long datalong data
setssets composed of many ScWs are preferable, because they provide a 
“monitoring” of the source behaviour over months and years and enable
(to study the source variability) or enable, in the case of weak sources, to
increase the signal-to-noice ratio.

Large data set implies relatively large volume large volume (in terms of disk space) 
of raw data to analyze.

It can be reasonable, before downloading the raw data, to look at the 
“standartized” results on your favorite source, present in the 
INTEGRAL Source ResultsINTEGRAL Source Results page (the “standartized” results can be in
fact sufficient for publication of e.g. multi-wavelength studies)
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What data do I need?What data do I need?

No Yes

Yes

(A) (A) INTEGRAL has already detected my source of interest?
Look at the INTEGRAL Source ResultsINTEGRAL Source Results page and check if the source is listed

(B) (B) My source is at least 
several mCrab (~10-11 erg/(cm2 s))

(C) (C) I want to know just basic 
properties of the source in hard 
X-rays (e.g. I am doing multi-wavelength
study and wand to put the hard X-ray data 
points on the broad band spectrum or I have
radio/optical/TeV monitoring of the source 

and want to look at simultaneous hard X-ray
lightcurve )

INTEGRAL INTEGRAL Source Results pageSource Results page

Raw Science Window dataRaw Science Window data

I want to check or refine the found I want to check or refine the found 
results for my publicationresults for my publication

P        U         B         L         I         C         A         T         I         O        NP        U         B         L         I         C         A         T         I         O        N

Yes

No
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First look: INTEGRAL Source ResultsFirst look: INTEGRAL Source Results

Find your source in the 
INTEGRAL Source ResultsINTEGRAL Source Results
page  (e.g  by coordinates of with (e.g  by coordinates of with 
““Find in this page” of your browser)Find in this page” of your browser)
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First look: INTEGRAL Source ResultsFirst look: INTEGRAL Source Results

WARNING!WARNING! Not all the sources detected by INTEGRAL are currently
listed in the  INTEGRAL Source Results INTEGRAL Source Results page.

Not all the easily obtainable results are displayed in the  INTEGRAL INTEGRAL 
Source Results Source Results page: clever browsing allows to extract more! 
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INTEGRAL Source Results: INTEGRAL Source Results: 
lightcurveslightcurves

General behaviour of your source (as well as quality and amount of the 
INTEGRAL data) can be judged from the look of the lightcurves 
(reach them clicking on the source name in the ISR page)(reach them clicking on the source name in the ISR page)

choose time interval choose time interval 

choose energy band(s)choose energy band(s)
Choose the instrumentChoose the instrument

to increase the S/N ratio, to increase the S/N ratio, 
produce the lightcurve in produce the lightcurve in 
a broad energy banda broad energy band

selecting the Science Window IDselecting the Science Window ID
(SCW) as time axis, you can (SCW) as time axis, you can 
immediately see which ScWs you'dimmediately see which ScWs you'd
like to download for a more detailed like to download for a more detailed 
analysis (e.g. those in which the analysis (e.g. those in which the 
source flares) source flares) 
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INTEGRAL Source Results: INTEGRAL Source Results: 
lightcurveslightcurves

Once you have the total lightcurveOnce you have the total lightcurve
showing all available (public) data,showing all available (public) data,
you can zoom on particular time you can zoom on particular time 
interval by selecting a rectangle in interval by selecting a rectangle in 
the lightcurve framethe lightcurve frame

Cyg X-1
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INTEGRAL Source Results: INTEGRAL Source Results: 
lightcurveslightcurves

If you find an interesting behaviour of the
lightcurve, you can e.g. Save the ASCII 
file with the data for further analysis.
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INTEGRAL Source Results: INTEGRAL Source Results: 
lightcurveslightcurves

 Creator:SM230 Creator:SM230

The downloaded ASCII files with lightcurves in different energy bands 
can be directly used for scientific analysis and publications 
(see e.g. the a part of  20-250 keV lightcurve and(see e.g. the a part of  20-250 keV lightcurve and F F

60-250 keV60-250 keV//FF
20-60 keV 20-60 keV hardness ratio for Cyg X-1)hardness ratio for Cyg X-1)
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INTEGRAL Source Results: INTEGRAL Source Results: 
imagesimages

The “ImagesImages” section of INTEGRAL Source ResultsINTEGRAL Source Results page is not so 
flexible as the lightcurve section mainly because of the large 
volume of image files to be stored in Archive.

Images are stored only on “per revolution” (3-day time scale), rather
than “per Science Window” (several kilosecond time scale) basis.
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INTEGRAL Source Results: INTEGRAL Source Results: 
imagesimages

You can use the images to judge
       the environment of the source:
       is this a “solitary source” (easy  (easy 
                  to analyze with INTEGRAL)to analyze with INTEGRAL) or it is in 
       a “crowded field” (difficult to (difficult to 
                  analyze with INTEGRAL)analyze with INTEGRAL).
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INTEGRAL Source Results: INTEGRAL Source Results: 
imagesimages

FITS files corresponding to the images are stored inFITS files corresponding to the images are stored in
/arc/rev_2/obs_isgri/RRR.002/OBSID/isgri_mosa_ima.fits.gz/arc/rev_2/obs_isgri/RRR.002/OBSID/isgri_mosa_ima.fits.gz
You can get them e.g. by clicking at the mosaic file name inYou can get them e.g. by clicking at the mosaic file name in
 “ “ISGRI spectra” section of ISR pages.ISGRI spectra” section of ISR pages.
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INTEGRAL Source Results: INTEGRAL Source Results: 
imagesimages

The 23-40 keV image shown in the The 23-40 keV image shown in the 
““ISGRI images” page is one one of theISGRI images” page is one one of the
last extensions of isgri_mosa_res.fits.gzlast extensions of isgri_mosa_res.fits.gz

isgri_mosa_ima.fits.gz contains a set of isgri_mosa_ima.fits.gz contains a set of 
images both in narrow energy bands images both in narrow energy bands 
(useful for spectral analysis) and in(useful for spectral analysis) and in
broad energy bands (useful for analysisbroad energy bands (useful for analysis
of weak sources)of weak sources)
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INTEGRAL Source Results: INTEGRAL Source Results: 
imagesimages

To estimate the overall significance of detection of the source by 
INTEGRAL you can download all the “per revolution” mosaic images
for a given source on your computer and “stack” them at top of each, 
using e.g. the varmosaicvarmosaic tool:
ls isgri_mosa_ima_*.fit s.gz >imalist
varmosaic filelist=imalist outimage=mosaic_all.fit s
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INTEGRAL Source Results: INTEGRAL Source Results: 
spectraspectra

Clicking on “ISGRI spectrum” you
find the spectra of the source extracted
from the mosaic images “per revolution”

Both the spectrum and a basic 
powerlaw fit to the spectrum are 
calculated “on flight” by the ISDC

This gives the first impression on the 
overall fluxoverall flux of the source and of the 
shape of the spectrumshape of the spectrum (from residuals to
the powerlaw fit).
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INTEGRAL Source Results: INTEGRAL Source Results: 
spectraspectra

Download the spectra and instrument  response files (rmf, arf) forDownload the spectra and instrument  response files (rmf, arf) for
further analysis with XSPEC (to use appropriate spectral models, to fitfurther analysis with XSPEC (to use appropriate spectral models, to fit
spectra from different revolutions simultaneously etc.spectra from different revolutions simultaneously etc.
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INTEGRAL Source Results: INTEGRAL Source Results: 
spectraspectra

Note that in mosaic spectra energy binsNote that in mosaic spectra energy bins
with S/N less than 4 are marked as “bad”with S/N less than 4 are marked as “bad”
you can manually change the “QUALITY”you can manually change the “QUALITY”
column value from 1 to 0 if you want e.g. column value from 1 to 0 if you want e.g. 
the upper limits to be taken into account the upper limits to be taken into account 
by XSPEC or if you fit simultaneously by XSPEC or if you fit simultaneously 
many spectra.many spectra.

Adding up he spectra from many revolutionsAdding up he spectra from many revolutions
improves the detection significance of the improves the detection significance of the 
source at high energies, where the photon source at high energies, where the photon 
statistics decreases.statistics decreases.
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INTEGRAL source results:INTEGRAL source results:
spectraspectra

For not-too-strong sources the spectrum can not be extracted from “per
revolution” mosaic images (one needs to stack images from several 
revolutions to really detect the source). In this case a message

appears at the place of ISGRI spectrum. This means that for the analysis
of this source you have to download and analyze the raw ScW dataraw ScW data.
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INTEGRAL source results:INTEGRAL source results:
SummarySummary

●  INTEGRAL Source ResultsINTEGRAL Source Results pages provide an efficent way to get a 
  “first look” at the source of interest..

●  “First look” results (images, spectra, lightcurves) can be used for
  sensible scientific analysis and for publications (e.g. for bright enough(e.g. for bright enough
  sources, or for the hard X-ray data in the context of multi-wavelength  studies of the source,   sources, or for the hard X-ray data in the context of multi-wavelength  studies of the source, 
  for population studies etc)  for population studies etc)

●  “First look” results can be used also to select the data for further 
  analysis of the raw Science Window data for the source (e.g. the data(e.g. the data
  for the periods of bright outbursts, or special spectral states)   for the periods of bright outbursts, or special spectral states) 

● It is, in general, recommended to check the results found from the 
  INTEGRAL Source ResultsINTEGRAL Source Results pages (e.g.  to apply latest knowledge of
  instrument calibrations and responces)   
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Getting the raw dataGetting the raw data

●  The results present in the    INTEGRAL Source ResultsINTEGRAL Source Results pages are 
  “standartized”. Most of the time the interesting science analysis
  requires modification of the standard analysis parameters to catch 
  some source-specific effects (e.g. choose shorter time step in the  lightcurves) (e.g. choose shorter time step in the  lightcurves) 

●  The most efficient way to get the raw data related to a source it the
    Archive Browse.Archive Browse.

Enter the source nameEnter the source name
Then go to “more options”Then go to “more options”
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Getting the raw dataGetting the raw data

Here are the images, lightcurves and Here are the images, lightcurves and 
spectra from the spectra from the ISRISR pages discussed  pages discussed 
above (you can get them also typingabove (you can get them also typing
the source name in Browse and checkingthe source name in Browse and checking
the “Science Results per Observation” boxthe “Science Results per Observation” box

Raw data for any source are here.Raw data for any source are here.
Uncheck “All” and then check Uncheck “All” and then check 
only SCW box to get the raw dataonly SCW box to get the raw data

To select only the data interestingTo select only the data interesting
from scientific point of view from scientific point of view 
click on “Specify more parameters”click on “Specify more parameters”
at the bottom of the pageat the bottom of the page
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Getting the raw dataGetting the raw data

Most important parameters are:Most important parameters are:
●the ID of the Science Window (check the box and the ID of the Science Window (check the box and 
 select the “Sort” column because the analysis software  select the “Sort” column because the analysis software 
 likes “ordered” ScW lists) likes “ordered” ScW lists)
●the ScW type (pointing, slew)the ScW type (pointing, slew)
●the public status (public, private)the public status (public, private)
●the good time for ISGRI, SPI or JEMX (normally the good time for ISGRI, SPI or JEMX (normally 
 typical ScW has > 1 ksec of data) typical ScW has > 1 ksec of data)

INTEGRAL is a wide field instrument which INTEGRAL is a wide field instrument which 
means that sensible data on our source of means that sensible data on our source of 
interest can be present also in observations notinterest can be present also in observations not
specially pointed toward the source.  E.g. Forspecially pointed toward the source.  E.g. For
ISGRI the sources up to within 15 degrees ISGRI the sources up to within 15 degrees 
of-axis are still in the (partially coded) fieldof-axis are still in the (partially coded) field
of view.of view.
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Getting the raw dataGetting the raw data

As a result of quiery you get a list of As a result of quiery you get a list of 
““Science Windows” (intervals of continuousScience Windows” (intervals of continuous
stable data daking by the sattelite). Check thestable data daking by the sattelite). Check the
ScWs interesting for your analysis to download ScWs interesting for your analysis to download 
them to your computer or just to create the them to your computer or just to create the 
list of ScW for the analysis (if the data are list of ScW for the analysis (if the data are 
already present on your computer)already present on your computer)

Click to download the selected dataClick to download the selected data

Save the list of ScWs to give as an input for theSave the list of ScWs to give as an input for the
science analysis scriptsscience analysis scripts
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Data ArchiveData Archive

Currently two versions of the Archive are supported: 
●  Revision 1 (/arc/rev_1/...) contains only raw data while
●  Revision 2 (/arc/rev_2/...) contains raw and processed data 

   (from which the(from which the INTEGRAL Source ResultsINTEGRAL Source Results are extracted)are extracted)
The auxiliary data are all publicly available, but the science data
are either private or public. You can browse the private data with
Archive Browse, but you can not download them on your computer.

Private data become public ~ one year after they were distributed to 
PI of observation. If you are interested when a particular data set will become public, look at If you are interested when a particular data set will become public, look at 
the  “Public Release Schedule in the “Data” section of ISDC web-pagesthe  “Public Release Schedule in the “Data” section of ISDC web-pages
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SummarySummary


