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THE X-IFU

- The X-IFU is an X-ray micro-calorimeter
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THE X-IFU: A FEW NUMBERS

Parameter Baseline requirement

Spectral resolution 2.5eV

Field of view 5'(equivalent diameter)

Pixel size < 5" (mirror PSF HEW)

Instrumental bkg level < 5.10° count/s/cm?/keV

Energy range 0.2-12 keV

Count rate capability 80 % high res events @ 1 mCrab

Bright source throughput 30% @1 Crab

Detection quantum efficiency >75%@1keV/>83%@ 6 keV

Time resolution 10 us
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X-1FU E2E SIMULATIONS IN A NUTSHELL

- Athena telescope model

source model

instrument model

- X-IFU instrument model

Outputs an event file with energy, time
and pixel position
- Source model
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DESCRIBING THE X-IFU: OVERALL SET-UP

- The overall X-IFU set-up is described by a standard SIXTE XML file

<?xml version="1.0"7>

<instrument _ ="Athena" instrume="XIFU">

<telescope>

<focallength ue="12.0"/>

<fov "9.5"/>

<arf filename="athena_xifu_sixte_ 1469 onaxis_v20150402.arf"/>
<psf filename="athena_psf_onaxis_20150602.fits"/>

<vignetting filename="athena_1469_2.3_irb4c_vig.fits"/>
</telescope>

<detector>

<dimensions | ="64" ="60"/>

<WCS X| ='"32.5" yi —H572 L 5 ="0Q." ="0Q." ="265.e-6"
| ="265.e-6"/>

<rmf name="athena_xifu_sixte_v20150402.rmf"/>

<phabackground f1 e="sixte XIFU_tot_extended.pha"/>

<threshold_readout_lo_keV ='"200.e-3"/>

<threshold_event_lo_keV ='"200.e-3"/>

<readout le="event" />

</detector>
</instrument>
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THE ATHENA oPTICS AND THE X-1FU

- The ATHENA PSF and X-IFU ARF are described through calibration files
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|FU FOCAL PLANE (BASELINE)

DESCRIBING THE X
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

<?xml version="1.0"7>

<instrument tel ="Athena" instrume="XIFU">

<telescope>

<focallength value="12.0"/>

<fov | ="0.5"/>

<arf ne="athena_xifu_sixte_ 1469 onaxis_v20150402.arf"/>
<psf filename="athena_psf_onaxis_20150602.fits"/>

<vignetting filename="athena_1469_2.3_irb4c_vig.fits"/>
</telescope>

<detector>

<phabackground f: e="sixte XIFU_tot_extended.pha"/>

</detector>
</instrument>
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

</XmtL version=

<pixdetector ="x-ifu" ="3832" "Q" ="0">
<samplefreq ="156.25e+3" />

<grading ="1" ="high" ="400" ="1024" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading ="2" ="mid" ="400" ="256" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading ="3" =" low" ="400" ="Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<hexagonloop "0.0095961370452" ="249e-6"
<pixel>
<shape "$X" =II$F)II 1l [ ]| =|I$pll =II245e_6II/>
</pixel>
</hexagonloop>

</pixdetector>
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

</XmtL version=

<pixdetector ="x-ifu" ="3832" "Q" ="0">
<samplefreq ="156.25e+3" />

<grading ="1" ="high" ="400" ="1024" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading ="2" ="mid" ="400" ="256" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading ="3" =" low" ="400" ="Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<hexagonloop "0.0095961370452" ="249e-6"
<pixel>
<shape "$X" =II$F)II 1l [ ]| =|I$pll =II245e_6II/>
</pixel>
</hexagonloop>

</pixdetector>

SXTE workshop, IRAP, April 20 2016 Philippe Peille @Irap



DESCRIBING THE X-1FU FOCAL PLANE (WITH SPA)
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

</XmtL version=

<pixdetector ="x-ifu" ="3832" "Q" ="0">
<samplefreq ="156.25e+3" />

<grading ="1" ="high" ="400" ="1024" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading ="2" ="mid" ="400" ="256" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading ="3" =" low" ="400" ="Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<hexagonloop "0.0095961370452" ="249e-6"
<pixel>
<shape "$X" =II$F)II 1l [ ]| =|I$pll =II245e_6II/>
</pixel>
</hexagonloop>

</pixdetector>
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TWO SIMULATION APPROACHES

Impact list
time / energy
position (x/y)

Piximpact list
time / energy
pixel ID

TES record file
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t signal [a.u.
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Read

Event list
- readout time
- reconstructed energy
- pixel ID
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TeSSIM AND SIRENA

- TESSIM is a TES physical model creating representative data streams coming
out of the future X-IFU pixels

P Xray

absorber

- The future pulse reconstruction on-board software SIRENA has been fully
integrated into the SIXTE software
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TWO SIMULATION APPROACHES

Impact list
time / energy
position (x/y)
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time / energy
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EVENT GRADING

C Energy Resolution FWHM [eV] — LPA1 - (6keV)
F Energy biased by previous pulse
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- Event grades depending on pulse separation defined from TESSIM/SIRENA
studies
Grade

High res

Medium res

Low res

Secondary
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XIFUPIPELINE

- Tessim is a realistic but expensive tool

- Xifupipeline fills in this gap

- Each event gets its energy randomised according to its grade
- Pile-up effects also simulated
= Crosstalk will soon be simulated
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

</XmtL version=

<pixdetector ="x-ifu" ="3832" "Q" ="0">
<samplefreq ="156.25e+3" />

<grading ="1" ="high" ="400" ="1024" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading ="2" ="mid" ="400" ="256" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading ="3" =" low" ="400" ="Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<hexagonloop "0.0095961370452" ="249e-6"
<pixel>
<shape "$X" =II$F)II 1l [ ]| =|I$pll =II245e_6II/>
</pixel>
</hexagonloop>

</pixdetector>
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DESCRIBING THE X-IFU FOCAL PLANE

The standard SIXTE XML file is not well suited to describe the X-IFU focal
nlane

</XmtL version=

<pixdetector ="x-ifu" ="3832" "Q" ="0">
<samplefreq ="156.25e+3" />

<grading ="1" ="high" ="400" ="1024" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading ="2" ="mid" ="400" ="256" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading ="3" =" low" ="400" ="Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<hexagonloop "0.0095961370452" ="249e-6"
<pixel>
<shape "$X" =II$F)II 1l [ ]| =|I$pll =II245e_6II/>
</pixel>
</hexagonloop>

</pixdetector>
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CONCLUSION

- Avery flexible setup allowing both high and low level simulations

- Advanced studies already done with this simulator

SXTE workshop, IRAP, April 20 2016



CONCLUSION

- Advanced studies already done with this simulator
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- Avery flexible setup allowing both high and low level simulations
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CONCLUSION

- Avery flexible setup allowing both high and low level simulations

- Advanced studies already done with this simulator
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CONCLUSION

- Avery flexible setup allowing both high and low level simulations

- Advanced studies already done with this simulator
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CONCLUSION

A very flexible setup allowing both high and low level simulations

Advanced studies already done with this simulator

Next steps

Papers and communications at upcoming Conferences
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ACCESS TO THE SIMULATOR

Simulation Parameters

Instrument: | X-1IFU|

. X-IFU
Mirror Assembly: noTar (& 2y

- The simulator is accessible via

Detailed explanations of the WFI detector modes can be found in the WFI bright source report .2)

Attitude
@ pointed Observation RA: deg Dec: deg

Spectral Components Add simple point source

- Iimited Conﬁgurations Only’ RMF based "] Upload source description (SIMPUT format or XSPEC parfile)
simulations

"] Cosmic X-ray Background (logN-logS AGN)
| ROSAT All-Sky Survey (Bright & Faint Source Catalogs) + Sco X-1

| Galactic Ridge X-ray Emission

Exposure time:

- gives access to both official tar.gz releases
and the git repository et

"] Image
"] SIMPUT file (source only)

Reset Questions and bug reports: sixte-dev@lists.fau.de
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