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j_ima_iros developments
• Developments initiated in response to user requests:

1. Graceful handling of shadowgrams with few (or zero) counts (already implemented in OSA 6.0)
2. Graceful handling of requests for many (>18) preselected sources

• Performance enhancements:
1. Bug bashing (4 bugs eliminated since the OSA 6.0 release).
2. Discovery of inconsistencies in the old ”backprojection – source finding – PIF_derivation”-loop. Realization

that these inconsistencies were not due to software bugs, but had to be reduced through retuning of the
instrument parameters. (indep: 10 → 3 mm, mask_height: 3393 → 3402.5 mm, coll_h_reduc: 0 → 3 mm).

3. Introduction of energy dependent correction to source off-axis angles to further reduce the magnitudes of
the above ”backpro-findpeak-PIFderivation” inconsistencies.

4. Modify getRAdec and getxy routines to use the JEM-X boresight as tangent-projection origo.
5. Introduction of temperature correction terms in getRAdec and getxy.
6. Re-introduction of shadowgram remapping to reduce effects due to non-ideal pixel positions.
7. New irosloop implementing always one feedback step for optimization of the position of each new source.
8. Decoupling of source finding process from source fitting process.

• At this moment I cannot yet demonstrate the global improvements resulting
from all these developments. However, the overall purpose has been to improve
the PIF-modelling so the work on j_src_properties can be restarted.
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j_ima_iros developments

• Graceful handling of requests for many (>18) preselected sources
Increasing the number of components in a fit easily leads to instabilities.  j_ima_iros has an 
internal limitation of 20 sources of which two are reserved for the background components
allways used in the fits. This is not obvious to all users and occasionally a user has just asked
j_ima_iros to provide fluxes for all sources known from previous missions. The future
j_ima_iros versions will not reject such requests but will provide fluxes for 18  sources
selected from the user list. The 18 sources selected will first include those which were
identified by j_ima_iros itself plus sources selected from the beginning of the user list.

• Decoupling of source finding process from source fitting process.
When j_ima_iros is used together with mosaic_spec the user may want to define many
energy bands. At present j_ima_iros goes through the whole source finding rigmarole for 
each energy band. This is a waste of time and will also reduce the chances for finding weak
sources. Therefore the future j_ima_iros will use three pre-defined energy bands for the
source finding part, and the images will be produced separately without invoking the source
finding. This will also imply that the number of energy bands can be chosen freely.
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j_ima_iros developments

• Bug bashing (4 bugs eliminated since the OSA 6.0 release)
1. Two errors were found in the findpeak routine. Both errors introduced noise at 

the fractional pixel level on the positions found by findpeak.
2. One further error was identified in the handling of preselected sources. This

could also cause position noise at the sub-pixel level.
3. One coding mistake has recently been found in j_ima_iros_main. Space was

allocated to a struct before the struct was declared in j_ima_iros.h. It is a 
mystery how such an error could for a long time be overlooked by a multitude
of compilers.
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j_ima_iros developments

• Inconsistent ”backprojection – source finding – PIF_derivation”-loop
It was found that when backprojecting the pixel illumination function derived for a given 
source position a sky image was produced in which a source peak appeared slightly offset 
from the original position. This has been the cause of the persistent inability of j_ima_iros to 
proce clean residual maps. A significant reduction of the mismatch could be achieved by 
reducing the depth at which the incoming photons are assumed to interact from 10 to 3 mm.

• Energy dependent correction to source off-axis angles.
The backprojection process in j_ima_iros does not consider the energy dependencies of the
photon detection. To do so would manyfold increase the memory requirements. The most 
obvious energy dependency is the increased photon mean free path in the detector gas with
increasing energy. This must result in a systematic shift of the derived source position as 
function of off-axis angle. A small subroutine, radcor, has been written to compensate for 
this effect.  
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j_ima_iros developments

Both of the following two effects have turned out to be small but they have 
been introduced to be sure that this was indeed the case.

• Modify getRAdec and getxy routines to use the JEM-X boresight rather
than the startracker boresight as the origo for the tangent-projection.

• Introduction of temperature correction terms in getRAdec and getxy.
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j_ima_iros developments

• Re-introduction of shadowgram remapping to reduce effects due to non-
uniform pixel dimensions.
On previous occasions I have experimented with compensating for the non-uniform pixel 
sizes in JEM-X. This effect was mapped in the laboratory prior to launch. In my earlier
attemps this correction did not improve the performance of j_ima_iros, and so I eliminated
this correction again. After the updates of j_ima_iros described above it now appears that
application of a smoothed version of the pre-launch correction map does in fact improve the
source fit – so now the correction with the smoothed map is recommended again.
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j_ima_iros developments

• New irosloop logic
A new logic for the irosloop has been implemented. The old logic attempted to achieve a 
good fit to the source position by repeating the source finding on the residual map and 
correcting the positon for the source if it was found to be present after the first elimination 
attempts. Only after 5 adjustments for a given source would the program eliminate this
position from further adjustment attempts. As described above, since there was a mismatch
between the backprojection and the PIF-generation parts – the dog kept chasing its tail, the
process frequently only stopped because of this five iteration loop limit.
The new logic only iterates once. It finds the position of a source, generates a PIF 
corresponding to this position, backproject the PIF, finds the position of the peak in the
skymap corresponding to the PIF, and adjusts the original position to achieve a good match  
for the peak in the skymap corresponding to the real data. This procedure is not slower than
the old one, and it results in cleaner residual maps.
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j_src_properties

No progress – all efforts have gone into
improving j_ima_iros
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j_src_properties – what would the users want ?

• j_src_properties should for a specified source (sky position within the field of
view) be capable of generating spectra, light curves and event lists where the 
individual events are marked with the illumination fraction for the source. 

• The software should behave gracefully if requested to work with a position 
outside the field of view.

• Associated with each source there will be ”signal” photons and ”background”
photons. For off-axis sources, which only illuminate part of the detector, the 
background photons should only be taken from the “illuminated” part of the 
detector.  

• It may be useful to include in the standard version of the software an option 
which allow to exclude photons (signal and background) from pixels which
are illuminated from a specified strong source. (Reducing the influence of a 
dominant source on all the other sources in the field.)

• More complex multi-source selections should be done off-line based on the
event lists.
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j_src_properties – spectral binning considerations

• I believe most users will be happy to have the program select a sensible 
binning scale automatically based on the number of photons from the
source under consideration.

• We may consider to offer some alternative options:
1. A user defined binning table (full freedom – on your own responsability)
2. User control to select finer or coarser steps for the automatic procedure.


