
Data analysis with OMC:
Magnitude light curve

Daniel Rísquez
Albert Domingo



Talk outline
• Standard analysis.

– 11x11 pixel boxes.
• Extended sources.

– Sources with low precision coordinates.
– They are mosaics of 11x11 pixel boxes.

• Triggers.
– To monitor GRBs almost in real time.
– 81x81 pixel boxes (size will change to 91x91).



Required information

• OMC identification number.
– Example: Cyg X-1 = IOMC 2678000054
– OMC Input Catalogue (fits, ascii formats)

• Science Windows list.
– You need a list of SCWs where your 

source has been observed.
– ISDC Archive browser.



OMC  identification I
http://sdc.laeff.esa.es/omc/



OMC identification II



OMC identification III

Select the OMC_ID with 
the lowest number in the 
priority field.

The lowest number has 
the greatest priority 
when downloading sub-
windows.



OMC identification IV

Special OMC_ID numbers:
• Observer source: 988800000?

• Extension Catalogue sources: 977700????

• Dark current sub-windows: 9999999999



Science Windows list

idx2dol index="swg_idx_omc.fits[1]" select=”RA_SCX>331.5 && RA_SCX<337.7 && DEC_SCX>-7.4 && 
DEC_SCX<-0.2” numLog=0 outFormat=2 txtFile=”OMC_5228000021.dol"

Create text file with DOL list. It’s useful to select SCWs by coordinates.

idx2dol index="swg_idx_omc.fits[1]" select=”TSTART>1089 && TSTOP< 1090" numLog=0 outFormat=2 
txtFile=”OMC_5228000021.dol"

OMC FoV

5º

3.6º



Create Observation Group 
• ln -s /projects/omc_arc/rev_1/aux  aux
• ln -s /projects/omc_arc/rev_1/ic     ic
• ln -s /projects/omc_arc/rev_1/idx   idx
• ln -s /projects/omc_arc/rev_1/scw scw
• og_create OMC_5228000021.dol instrument=OMC baseDir=. Ogid=FY-Aqr versioning=1

Links to archive

Observation group 
directory name



Execute the analysis

• cd obs/FY-Aqr.000
• setenv COMMONSCRIPT 1
• setenv COMMONLOGFILE omc.log
• omc_science_analysis 

ogDOL=“./og_omc.fits[GROUPING]” 
startLevel=COR endLevel=IMA 
GTI_Accuracy=any IMA_timestep=1

IMA_timestep: 1 sec (don’t combine shots), 630 sec 
(standard), 9000 sec (all data in SCW).

IMA_magboxsize: 1 pix (for sources with low flux, very 
high contamination, only for advanced users), 3 pix (high 
contamination), 5 pix (standard).

IMA_minshottime - IMA_maxshottime: Use shots 
between this interval. Combine shots with very different 
EXPOSURE times can give very noisy results for faint 
sources.

If this variable has any value 
omc_science_analysis works 
in script mode, else it will open 
these selection windows.



Execute the analysis

• cd omc
• fcopy “phot.timestep1.fits[OMC_ID==‘5228000021’]” phot.timestep1.5228000021.fits

Look omc.log file (or 
your 
COMMONLOGFILE
variable). Scripts 
must finish with 
status=0.

o_src_collect group=“og_omc.fits[1]” results=omc/phot.timestep1.fits
Create file with 
final data



TFIRST with 
barycentric correction

Effective CCD 
exposure time

1:Photometric 
2:Science

Results I
• fv phot.timestep1.5228000021.fits



TFIRST with 
barycentric correction

Effective CCD 
exposure time

1:Photometric 
2:Science

Results II
• fv phot.timestep1.5228000021.fits

1:Photometric 
2:Science



TFIRST with 
barycentric correction

Effective CCD 
exposure time

1:Photometric 
2:Science

Results III
• fv phot.timestep1.5228000021.fits

1:Photometric 
2:Science

Flux used for calculate 
MAG_V. It can be 1,3 or 5.



TFIRST with 
barycentric correction

Effective CCD 
exposure time

1:Photometric 
2:Science

Results IV
• fv phot.timestep1.5228000021.fits

1:Photometric 
2:Science

Flux used for calculate 
MAG_V. It can be 1,3 or 5.

Result and 
its error

Comments to 
results. Small 
values are less 
important.



TFIRST with 
barycentric correction

Effective CCD 
exposure time

1:Photometric 
2:Science

Results V
• fv phot.timestep1.5228000021.fits

1:Photometric 
2:Science

Flux used for calculate 
MAG_V. It can be 1,3 or 5.

Result and 
its error

Comments to 
results. Small 
values are less 
important.

Box position into 
CCD (1024x1024 
pixels)

Object coordinates related 
to the center of each small 
box

Running number 
of box as sent in 
the TC.



Results VI
• cd omc
• curveplot phot.timestep1.5228000021.fits “1088 1092” “13 11.5” “FY Aqr with OMC-INTEGRAL data”

curveplot “phot.timestep1.5228000021.fits[EXPOSURE>50]” 
“1088 1092” “13 11.5” “FY Aqr with OMC-INTEGRAL data”

curveplot is a script that draw 
MAG_V versus TFIRST. It is not into 
OSA 4.X. You can use fv instead.



Check results I
• Photometric shots: 10 stars, usually 1 shot per SCW, with 10 sec

exposure.
• Faint photometrics: 5 stars, in science shots, but some of them are 

occasionally contaminated by other stars.

OK, photometric 
stars have 
constant flux.



Check results II
• Fast change in sensitivity during first 

revolutions. This is not corrected with flatfield.



Check results III
• Some MAG_V values are strange, around a few per 

1000. We need to look at the sub-windows for cosmic 
rays and other problems (e.g. read-out noise).



Check results IV

Crowded field. 
You should use 
an smaller 
aperture (usually 
FLUX_3)

Cosmic rays. 
They don’t have 
a star profile 
(PSF around 1.4 
pixels)

Readout 
noise. They 
are 
horizontal 
groups of 
noisy pixels

Saturated 
stars. Use a 
smaller 
EXPOSURE.



Problems column
Search updated information with:
o_src_get_fluxes --help



Changing TimeStep
• og_clean ogDOL=“./og_omc.fits[1]” endLevel=“GTI”
• omc_science_analysis ogDOL=“./og_omc.fits[GROUPING]” startLevel=COR endLevel=IMA 

GTI_Accuracy=any IMA_timestep=630
• o_src_collect group=“og_omc.fits[1]” results=omc/phot.timestep630.fits

Combining all shots 10, 30 
and 100 seconds Combining 100 seconds shots

Only 100 seconds shots
Only 100 seconds shots



Triggers I
• Crab Nebula, Sep/29, SCW 023900840010

Trigger images will be automatically created in OSA 4.2

o_ima_build
inswg="/projects/omc_nrt/ops_1/scw/0239/023900840010.000/swg_prp.fits[1]
outfitsname="023900840010.trigger.fits" trigger="yes” datalevel="PRP” &

fv 023900840010.trigger.fits &

ds9 023900840010.trigger.2.fits 023900840010.trigger.3.fits 023900840010.trigger
.4.fits 023900840010.trigger.5.fits 023900840010.trigger.6.fits 023900840010.trigger.7.fits 
023900840010.trigger.8.fits 023900840010.trigger.9.fits &



Triggers II
• You can process data with IRAF. Use BIAS calculated in previous 

shots, and flatfield from IC.
• Problem: OMC pixels are very big.

From Aladin. Filter B.



Triggers III

• Standard analysis doesn’t work 
with triggers, but you can obtain 
photometric data with IRAF or 
sextractor.



Mosaics I
• Same OMC_ID and different RANK number in output table of results.
• Be careful. Standard analysis gives strange results because it calculates a 

magnitude per sub-window. 



Mosaics II
• You must build the full FoV CCD images. Be careful, because images are 

big and almost empty.

og_create GRO_J0852-46.partial.dol instrument=OMC baseDir=. ogid=GRO_J0852-
46 versioning=1 &

omc_science_analysis ogDOL="./og_omc.fits[GROUPING]" startLevel=COR 
endLevel=COR  chatter=1 &

o_ima_build inswg=”obs/ GRO_J0852-46/scw/005800090010/swg_omc.fits[1]" 
outfitsname=”005800090010.fits" datalevel="COR” &



Mosaics III

• Search mosaic coordinates with ds9
or fv, and use IRAF to cut images.
– imcopy infile[923:977,32:86] outfile

• Use the same method as in trigger 
mode.

• Some interesting questions:
– Usually the first shot is photometric. 

It has no science data.
– Look the background. You can see 

the EXPOSURE cycle: 100, 100, 30, 
100, and 10 seconds (currently 10, 
50, 200 seconds).

– Look the readout noise and its 
typical horizontal lines.



Mosaics IV

• Search mosaic coordinates with ds9
or fv, and use IRAF to cut images.
– imcopy infile[923:977,32:86] outfile

• Use the same method as in trigger 
mode.

• Some interesting questions:
– Usually the first shot is photometric. 

It has no science data.
– Look the background. You can see 

the EXPOSURE cycle: 100, 100, 30, 
100, and 10 seconds (currently 10, 
50, 200 seconds).

– Look the readout noise and its 
typical horizontal lines.



• These are a few examples, 
but new OMC light curves 
are waiting for you… 


