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erosita (the real one, not the hen)

● extended ROentgen Survey 
with an Imaging Telescope 
Array

● Most sensitive all-sky 
survey  in the 0.2–2.3 keV 
band

● First all-sky survey in the 
2.3–5 keV band
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FoV: 1° x 1°



The EROSITA ALl-sky map 
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erosita: scan strategy and erass sky tiles

● Scan rate: 0.025 deg s-1. One great circle of sky covered in 4 h (1 eroday)

● 40 s chunks, up to 6 chunks per day

● Longer total exposure (up to ~10 ks) at the ecliptic poles

● Sky divided in 4700 skytiles (3.6° x 3.6°) 4



erass1: the german sky
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erass1: the largest X-ray catalogue
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Merloni+, 2024



ebanderas
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Per-source products 
(time series, spectra, etc.)

Source selection

Search for fast 
transients in (time, 

X, Y) parameter 
space

Sky tiles event files

Images extraction

FFA search Aperiodic search

Data processing with 
eroReduction

Burst search

FFA-based 
algorithms for 
signal search

Compute candidate diagnostics & ratings

Visual inspection of candidates

avenue

Bayesian blocks 
algorithms

presto 
coherent 
harmonic 

summing + 
acceleration

dpspy 

Red-noise 
inspection

Pyxie

FFT search Spectral Analysis

Transient search



eroreduction and erobary: preparing erosita data for timing analysis

● 2 eROSITA-specific modules: 
eroReduction and eroBary

● eroReduction: pipeline and 
single-source modes

● eroBary: wrapper of barycen 
(like ebarycen), works also 
with merged evt files
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the search for coherent signals: dpspy
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● Python version of the original 
Fortran dps tool (Israel&Stella 
1996)

● Stingray to compute power 
spectrum

● Frequency-dependent detection 
threshold and peak significance 
computed by the original 
Fortran code

● Tested for X-ray and (some) 
optical data

https://github.com/StingraySoftware/stingray
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● Two plots when no peaks are detected:

○ PDS with detection threshold

○ PDS with upper limit on the PF of the potential signal 

the search for coherent signals: dpspy



avenue: Aperiodic Variability Exploration
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● A standalone pipeline:

○ Resamples and fits the time series
○ Computes Bayesian blocks
○ Computes variability statistics 
○ Fits GMMs to assess the presence 

of bimodality (as seen in transitional 
MSPs).

○ Computes the Autocorrelation 
function, PDS and a dynamical PDS 
(for data without gaps)

● Successfully tested on data from 
different X-ray instruments
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avenue: Aperiodic Variability Exploration

Able to detect red noise and QPOs 
(both in the PS and dynamical PS)

Able to detect the hallmark variability 
pattern of transitional MSPs in disk state



hr: an hardness ratio tool
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● Study of aperiodic variability vs. 
energy 

● Time series in 2 bands and HR via 
adaptive rebinning

● HID, checking trends with time

● CCF, computes time lags

● Coherence, to measure linear 
correlation between time series 
(Vaughan & Nowak 1997)



Match, Pyxie and more to come

14

FFA-based signal search

An alternative to FFT for the 
search of periodic signals

Search for bursts/transients

A module based on the 
EXTraS pipeline and on 

Bayesian Block algorithms

Pyxie

A Pyxspec-based module 
for systematic and 

automatic spectral analysis 
for multiple sources

match

A module to cross-match 
the positions with other 

catalogues



SUMMARY and future

● The eROSITA catalogue is already the largest X-ray catalogue ever-released. 
A systematic and automated approach to search for interesting sources 
is the only reasonable way to exploit the ever-increasing archives.

● eBANDERAS is our Python pipeline to exploit the eROSITA data. The data 
reduction module can be used to simplify the procedure for both a single 
source and multiple sources in the FoV.

● The data analysis modules are written with a mission-independent 
approach and we have already tested them for other X-ray (and some optical) 
telescopes. More yet to come!

● eBANDERAS is just the beginning. Our long-term goal is to provide the 
community a user-friendly package that works for as many missions as 
possible. Possible next mission: Einstein Probe.
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presto
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BONUS TRACK

Banderas talking with Rosita

https://www.youtube.com/watch?v=5EkngHh9C9Q

