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CHARACTERIZING THE X-1FU PIXELS COUNT RATE CAPABILITY

- TESSIM allows the generation of representative data streams from the future
X-IFU pixels

- The degradation of energy resolution as a function of count rate can be
assessed by SIRENA
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EVENT GRADING AND TES ARRAY OPTIMIZATION

- Different TES array configuration studied during a TES array optimization exercise

- Event grades determined using the observed energy resolution degradation

Parameter
Valid event criterium T1=2.6ms T1=5.1ms T1=9ms T1 =820 ps
High res event criterium / AE T2=6.6ms/25eV [ T,=2105ms/25eV T,=105ms/25eV | T2=23.3ms/25eV

WY I NNV e VI WAWAN=I T, > 1.6 ms/3.0eV | T, >23.3ms/3.0eV | T, >26.6ms/3.0eV  T,=820ps/3.0eV

Low res event criterium / AE N/A / 15 eV N/A/ 30 eV N/A / 90 eV N/A / 15 eV
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TRANSLATING TO OVERALL X-1FU COUNT RATE CAPABILITY

- Crab spectrum defined by an absorbed powerlaw

thabs*powerlaw

Parameter nH [ norm

Value 0.4 10?2 cm : 9.5 ph/keV/cm?/s

- ATHENA PSF used to translate into individual count rates
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TRANSLATING TO OVERALL X-1FU COUNT RATE CAPABILITY

- The event grades scheme allows to estimate the X-IFU count rate capability
for different configurations
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» Introducing an SPA improves the CR capability by an order of magnitude
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X-1FU SPECTRAL STABILITY

- Verification of the End-to-End count rate capability of the X-IFU through SIXTE
simulations
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DEFOCUSING

On focus

Configuration (a)
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NEXT STEP: CROSSTALK

- At high count rates, a significant fraction of events will be influenced by
crosstalk events from neighbor pixels

- Crosstalk may be a limiting factor for bright source observations requiring
the nominal energy resolution

- Firstimplementation in SIXTE using 1- and N-dimensional coupling matrices
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NEXT STEP: CROSSTALK

<pixdetector type="x-ifu" x="324" xoff="0" yoff="0">
<readout_freq ="156.25e3">

<grading n "1" "high" ="128" ="512" ="athena_xifu_rmf_highres_v20150609. rmf" />
<grading num="2" "mid" | "128" "128" ="athena_xifu_rmf_midres_v20150609. rmf" />
<grading num="3" "low" '"128" "Q" ="athena_xifu_rmf_lowres_v20150609.rmf" />

<threshold_event_lo_keV e="5.e-2"/>
<channel_freqg_list ="roland_chan.dat"/>

<crosstalk>
<thermalcrosstalk di ="4.01e-6" weight="1e-3" />
<thermalcrosstalk di ce="5.66e-6" weight="4e-4" />
<electricalcrosstalk Ro="1.1e-3" rim="120e-9" | ="2.5e-9" ="2e-6"/>
<timedependence | ="SPA_timedep_crossweights_6keV.dat" pi ="SPA" /> ‘////

<intermodulation , ="nlxtlk-lut-v5.fits" />
</crosstalk>

<'Loop =II®II n =II17II “ . =II1II , =II$‘LII =II_8.5II>
<'Loop =II@II » =I117II n » n =Illll . =II$CII . ‘ =II_8.5II>
<pixel>
<shape ="$c" ="110e-6" ="¢1" ="110e-6" wi ="106e-6" height="106e-6"/>
</pixel>
</loop>
</loop>

</pixdetector>
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NEXT STEP: CROSSTALK

- Read-out channels on a small pixel array
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NEXT STEP: CROSSTALK

- Firstimplementation of the crosstalk mechanism already available in SIXTE

for each possible Crosstalk Neighbour Pixel

E > lower_energy_threshold (create a real event)?
processGradedEvent

first event on the pixel?

yes

piled up event?

previous event is invalid
add energy to impact existing event in pixel? combine event in
crosstalk proxy
es

check for additional crosstalk in proxy (i sstak events below E_thres) Y

compute crosstalk
. previous event
compute crosstalk influence

calculate grading (prev. event)
add energy to next impact
and delete crosstalk from proxy
calculate energy (prev. event)

add new event to proxy
add prev. event to file
move one event further

- First assessment of the crosstalk impact to the X-IFU bright source science
will be presented at the next SPIE meeting

remove crosstalk from proxy
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